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STor可在CUTIERS' ISLAND SOUTH S日ORE NAVAL FACILITIES 

E其VIRONMENTAL I l\'IPACT ASSESS l'vIENT 

AGREEMENT NO. CAO B18 

PROJECT'NO. T361 

FINAL REPORT 

INTRODUCTION 1. 

Background 

τhis project is to conduct an Environmental Impact Assessment (EIA) of the 
constructÍon and operation phase念 of the Naval facilities which are proposed to be 
located on the south shore of Stonecutters' Island. It is understood that these facilities 
w山 replace the existing HMS Tamar N aval Base on Hong Kong Islanâ. The proposed 
facilities will be built for an intended handover to the People's 1之epublic of China (PRC) 
at the end of the British occupancy of the Territory mid 1997. 

1.1 

口
'huu 

At this present moment it is assumed that the propose社 facilities wil1 be similar to the 
existing facilities at HMS Tamar and where appropriate the proposed facilities will be 
assessed according to the current operation practices and requirements at HMS Tamar\ 
The nee挂 for this assumption is necessary due to the difficulty in determining the nature 
and practices of the future PRC Naval Facilities. 

The Naval Base wil1 be an operating base with restricted repair capability for ships of 
a range of sizes. There will be slipping capability for vessels up to 45 tonnes. The 
Chinese Navy ships will undertake the role of search and rescue whereas the 
Government Dockyard will continue to carry the responsîbility for maintenance of the 
Government vessels whîch incl泣de police, fire, pollution , immigration, port heatth, 
harbour moorin草， and aids to navigation boats. It is unlikely that the Basin will be use已
as a typhoon shelter. 
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Container τerminal 8 (Cf8) has been constructed off the west and northwest coasts of 
the island and Stonecutters Island is now linked to the Kowloon peninsula. Figures L 1 
and 1.2 show the study area. 

The Phase 1 relocation of the Government Doc句ard to the East BasÎn Îs at a stage 
where most of the reclamation contractor's work is complete and the building contrac.t 
has just started.γhis dockyard comprises administration, workshop and stores, ship and 
buoy repair, and service facilitÎes. 

In addition to these d.evelopments the reclamation for the construclÎon of the new 
Drainage Services Department sewa豆e treatment plant was completed in early 1993 and 
has been on line since then. 

It is unιerstood that the layout discussed in this document has largely been agreed by 
both the PRC an這 British Authorities. Some minor 這eta ils are st站 under review but 
these are unlikely to affect the fîndings of this report. 
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Summary of the proposed facilîties (Cont'd) 

戶國翩翩輛闖-

Facilities Area 

。il depot and working room 3000m2 

signal tower 180m2 

naval basin 160,OOOm2 

workshop 5600m2 

infl.ammable store 4000m2 

ammunition store 4000m2 

Table 1.1 

r
l川
U
F
i
k們U

The only 0∞upants of the area during the operation phase will be the PRC Navy. ,There 
will be no other land users and thus no sensitîve receîvers to be taken ~.ccount of during 
the operation phase for the assessment of noise and air quality impacts.τhe key issues 
of this project during operation are therefore water quality and ecological impacts. 
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In terms of the construction phase impacts. however, air and noise quality could cause 
impacts on the i出ntified sensitive receivers. The duration of land based construction 
activities has been assumed to be contÎnuo垃s over a period of 15 months. The detall5 
of the construction activÎties and their individual working duration are outlined in the 
noîse and air qua1ity 剖sessment sect心n5. Detailed construction programmes are not yet 
available so estimated durations have been assumed. Piling and infrastructure will be 
constructed first followed by the building construction and finishing. 

ihuu:ihuuu 

Naval Base Marine Works 

The reclamation zones for the new Naval Facility are shown in Figures 1.2 (The Study 
Site). The Civ且 Engineering Department (CED) has prepared an estimated construction 
programm弘 the details of which will be used for the purposes of the environmental 
impact assessmen t. The original construction period as shown in Figure 1.4 prepared 
by CED incorporates evening (restricted period) construction works finishîng at 2300 
ho祖r5.

1.4.2 

As dçedging 話 on the critical path for the marine works programme. a reduction in the 
working period for the purpose of preventing nuÎsance in connection with elevated noise 
levels to the sensitive receivers could have programme implications. The Contractor may 
need to consider deploying an additional dredger, hopper barge and tug boat or dredger等
with bigger grabs în order to complete the works on time if the working hours are 
reduced 泊的。0-1900. With regard to the reclamation 袋ctivities， the pumping rate can 
be increased by deploying on additional pump. Therefore, the reclamation actìvities 
working hours can also be reduced to operate between 0700-1900 hours only. 

1.4 
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An altemative construction programme set out in Figure 1.5 show寫 the duration of the 
activities taking into account the reduction in the working hòurs. In the noîse and dust 
泊lpact Chapters bath the original programme (with works finishing at 2300 hours) and 
the revised programme (with warks fînishing at 1900 hours) will be assessed ta present 
the impacts arîsing from each construction programme. The Contractor will be required 
to apply for a Constructi~n Noise Perz:n it and as Government is unlikely to grant a 
relaxatian of the standards the wor~s will most likely nee這 to stop at 1900 hours 
accarding to Pragramme B. 

Further to the above discussÌon ìt should be noted that works in the evening will be 
subject to review after the contract is awar自d and there will be nothing to stop the 
Contractor applying for a Canstr~ction Noise Permit if he believes that he can work 
within the noise levels promulgated under the Noise Contrql Ordinance. 

Q 1.4.3 Construc伽 Programm

d
h仆
U

The rec1amation and marine works construction programme and activities for 
programme A are as follows. Star咕ard working hours without a Co.nstruction Noise 
Permit are 0700 - 1900 on all 也ys except public and general holidays: 

• Dredging 

Dredging the existing sea.bed will be carried out for the foundation of the reclamation, 
seawall and breakwater, and for the navigation of vessels inside the basin and between 
the fairway. 
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Warkin鑫 Hours
Location 
Equipment 

(dredging sea-bed) 
Oecember 1994 .. r、~ovemher 1995 
(dredging basín and approach) 
November 1996 嚇 February 1997 
0700 - 2300. 6 daysJweek 
South Shore of Stonecutters Island 
Grab Dredgers 2 
Hopper Bar，惡的 3 
Tugs 2 
Launch 

Working Period 
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Marine mud will be dredged completeJy from under the reclamation, sεawall and 
breakwater areas. Dredging will also be carried out on the basin area and the approach 

. areas to the fairway for navigational purposes. The dredging w坦 be carried out by grab 
dredgers and the dredged mud will be taken away by hoppers barges to the designated 
dumping ground. The estÎmated quantity of marine mud is 2.35M m3

• 

f4Ill--eah 

• Rec/amoJion 

This will be carried out for the site formation for the Naval 惡ase.

Working Period 
Workin皂 Hour
Location 

Apr立 1995 .. August 1995 
0700 - 2300 6 daysJweek 
Area adjacent to the coastline of south shore of 
Stonecutters Island 
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Equipment Suction Dredger 
Marine 這and Pump 
Dozer 2 
Tug 1 

Marine sand will be dredged by suction dredger and pumped throu叭 a t10ating pipeline 
to fill the area behind the seawall from the dred學ed level to +4.mPD. The estimated 
quantity of marine sand is 1.72M mJ

• 

• Vertical SeawaJl and Breakwater/Annour SeawaJI 

There will be a vertÏcal seawali along the northern eastern and southern inner face of 
the basin. An armour seawall will be constructed on the western 色reakwater and the 
outer faces of the other sides of the basîn. The total length of the seawall will be 
approximately 1.500m. 

Work.ing Period 
Working Hours 
Location 
Equipment 
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CED has assumed that marine sand will be deposited by pumping from a suction 
dred萃er to the dredged seawall/忌reakwater trenches immediately after the 
removal of marine mud from the seawalljbreakwater foun也tion. Rock fill and 
armour rock will then be placed by grab from derrick barges. The settîng of 
concrete seawall blocks will be carried out by 是errick barges. The estimated 
quantities of sand fill, rock fill. and armour rock are 0.5Mcu.m, 1.07M cU.m and 
0.185M ω.ffi respectively. 

• Concrete Coping 

Working Period November 1995 
and December 1996 嘲 January 1997 
0700 . 1900. days/w皂ek
'In the vîcinity of the seawall 
Concrete 皂ar萃e 2 
Crane 
Concrete Pumps 2 
Vibrators 8 
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July 1995 • December 19今6
0700 - 1900, daysjweek 
Area of the rec1amation 
Trucks 4 
Dozers 、
Compactors j 

The construction programme as detailed above is summarised in Figure 1.4. 

1.4.4 Construction Programme B 

The reclamation and marine works construction programme for programme B are as 
follows (note that the activities remain unchanged from Programme A unless otherwise 
寫tated also the 6 day working week are public and general holìdays except): 

-ttif--1J 
rf||L 

• Dredging 、

‘ 

Working Period (dredging sea-bed) 
February1995 : April 1996 
(這redging basin and approach) 
Octoher 1996 - February 1997 
0700 - 190色， 6 daysjweek 
Grab Dredgers 3 
Hopper Barges 4 
'Tugs 3 
Launch 

Working Hours 
Equîpment 

• Reclanuztion 

Working Period 
Working Hour 
Equipment 

June 1995-April1996 
0700 - 1900 6 daysjweek 
Suction Dredger 1 
Marine Sand Pump 
(on dredger) 
Dozer 
Tug 

?
旬
司
4
1
ι

;-
1 

• Verlical Seawall and Breakwaterl Annour Seαwall 

Working Period 
Working Hours 
Equipment 

January 1995 • December 1996 
0700 - 1900 6 daysjweek 
PJace sand in dredged trench 
(April 95 - April 96) 
Place Rock Fill 
(May 的好- Septemher 1996) 
Set Concrete Seawall Blocks 
(July 1995 . October 1996) 

1
‘

h
h
r」 1.7 
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• Concrete Coping 

Working Period 
Working Hour 

September 19956 • J anuary 1997 
0700 幽 1900噎 6 days/week 

• GeneraJ. Earthworks 

Working Period 
Workir海 Hour

June 1995 岫 April 199至

。700 • 1900, 6 days/week 

The construction programme as- detailed above Îs summarised in Figure 1.5. 

1.5 Ecology 

This study has focused on the intertidal e∞logy of the southern 品ordine of the island. 
Attention has also been given to the sublittoral ecology, water qua!ity and relevant 
aspects of the terrestrial ecology. Construction and operatÎon impacts and their 
attendant mitigation dimensions have been addressed. Most of the southern shore of 
Stonecutters Island will, in fact, vanish when the Proposed Naval Fncilities has been 
built. 

百lÎS report de認ribes the existing intertidal (littoral) ecology as fully 的 possible.

Mitigation measures are proposed which should enhance the nature~ scope and quality 
of the development. 

1.8 
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2. THE STUDY AREA 

2.1 General Characteristics 

Stonecutters' Island is 77 hectares in area and located 2.1km west of Kowloon Peninsula 
1t comprises mainly hilly terraÌn rising ~o a maximum height of about 60mPD in the west 
with most of the natural slopes cov己red with dense and mature vegetation. An 
ådditional area of flat land has recently been rec1aimed on the north east side of the 
island to accommodate the North West Kowloo Ì1 sewage treatment plan t. 

-huuk

[UUU

The island is a restricted area with no access available to the general public. 1t is rnostly 
held by the UK Secretary of State for Defence for the use of Ministry of Defence 
(MOD), with the exception of the private lot held by Du Pont (HK) Ltd可 for the 
rnanufacture of water gel explosives. The military uses include the HMS Tarnar Naval 
Base, support facilities for the Hong Kong MilitarγService Corps, Army firing ranges, 
the British Military and Hong Kong Governrnent 犯xplosives Depots and a military club 
and leave facilities. There are also a nurnber of rnilitary married quarters and a 
recreational area on the Island. These have a11 been identified as sensitive receivers. 
計1e British military facilities are expected to remain on the island until June 1997. 

To the north west and west is Container Terminal 8 (CT8) Development and to the 
north and 鈍。rth east Îs the West Kowloon Reclamation (\VKR). (see Figure 1. 1) 
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Stonecutters' Island was garrîsone這 as a military post aroun這 1860. It has served 
continually since then as a munitions storage and production site and as a training 
facility. There are currently about 600 Naval and Army personnel stationed on the 
islan拭目ousing and other high-use faciliti的 are concentrated at lower elev討Îons at the 
east side of north bay, the sOlltheast arm, and the west arrn of the island.τbe central 
area of the island away from the shoreline is higher in devation, h在s a low density of 
buildings, and is a low-use area. The munitions m鑫gazine area is also a low仆Jse area, 
as most of the structures and human activity are underground. 

L
i
L
:
h
L

仁

In 1992 Stoneclltters' Island was joined to the Kowloon peninsula 忌y land reclamation 
associated with the CT8 and WKR projects. This reslllted in the loss of 800m of natural 
shoreline on the north shore and a further 700m of rubble mound seawall which 
ori防lally surrounded the DSD reclamation site. The Kowloon primary sewage 
treatment works had caused the loss of 600m of natural shoreline in the now defunct 
north bay. These facilities were completed in 1993 and are now in fu11 use. 

L
H
h
」
f
h
J
們
仆
〕
i
u川
刊
〕

In 1993, reclarnation work started for the construction of a new Hong Kong Government 
Dockyard within the north basin already occupied by the HMS Tamar Naval Base. 
Construction of the buildings for the Dockyard started in January 1994 and is expected 
to be completed in early 1995. 

2.2 Navigational Features 
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A number of radio masts stqnd on the central and eastern part of the island, some 
attaining an elevation of 109m and rnost being marked by air obstruction lîghts. 

A disused light beacon Îs situated on the southwest side of the island, adjacent to the 
proposed site of the naval facilities. If the Naval Base development goes ahead, it may 
be necessary to remove the beacon. A red and white tank, marked hy an 叫r obstruction 
狂喜悅 is sit口ated about 140m north of the beacon, and a light for the use of aircraft is 
occasîonally exhibited at a lower elevation 50m further west northwes t. A large water 
tower stands 270泊 位ortheast of the red and white tank mentioned nbove. 
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2.5 Water Quaüty 

2.5.1 Existing Circulation Patterns 

Results of mathematical modelling studi的 conducted within the Study Area were 
provide這 by Government for use in this EIA. These data have 尪een used to 部sess the 
油lpact of both construction and operation of the Naval Facilities, and are discussed in 
Section 4. 

Seasonal variations in the circulation pattern為 in Hong}三ongs' coastal waters are best 
illllstrated by the residual t1ows, which vary extensively between Sllmmer and winter; as 
illustrated in Figure 2. 1. Freshwater inflow from the Pearl E之iver plays a significant role 
in the overall variations in ternporal and spatial conditions in the wet season in terms 
of salinity gradients and transport of pollutants全 In the dry season conditions are 
萃enerally well mixed. 

The proposed Naval Facilities will be located within a sheltered embayment which is 
generally separated from the mainstream flows by a dîstance of 200m. Local water 
circulation patterns vary quite extensively in this area and the impltcatÎG:1 of this is 
discussed in Section 4. 

2.5.2 Existing Water Quality 

In the vicinity of the Stu這y Area, some drarnatic physical changes have occurred over the 
past two or three years with a consequential impact on local water quality. Not only has 
the channel between Northern Stonecutters Island and West Kowloon been closed but 
extensive marine works have also been t a nd are still being, carrìed out within the area. 
For the purposes of this EIA, recourse has been made to the results of water quality 
monitoring coUected by the West Kowloon Environmental Project Office (ENPO) with 
the stations referred to as W4 an益C2. A summa門 of the results of routÎne marìne 
water quali可 monitoring carried out by ENPO between the period September 1992 and 
February 1994 are included as Table 2. 1. 

Table 2.1 Summary of ~elected Water Quality Monitoring Data 
\ 

Period \ Parameter 

DO (mgJl) SS (mgJl) Turbidity (NTU) 

mean mln max mean mln max mean mln max 

Station c2 4.3 2.5 7.4 17.6 1.9 73.5 14 2 61 
Sept 1992 
- Aug 1993 

Sept 1會93 4.2 2.4 7.0 14.2 2.9 33.3 12 3 33 
.. Feb 1994 

Station W4 4.3 2.0. 6.8 20.6 2.3 136.4 18 2 116 
Sept 1992 
備 Aug 1993 

Sept 1993 4.1 2.4 6.7 22.3 4.8 5急.3 19 5 56 
.. Feb 1994 
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Sediment Transport and Quality 

Both seasonal and diurnal factors need to be taken into account when consider i.ng 
sediment transport and deposition rates. The seasonal effects are well documented and 
recent data collected under a Geotechnlcal Engineering Office programme confirmed 
the dominant effect of oceanic waters in preventing the ingress of suspended sediments 
from th~. Pear~ ~ver to ~on~ .Ko.n~'s cóastal waters on the flood tide. The same study 
has confirmed that on the ebb tide sediment deposition takes place in the Western 
Harbour. This deposition is temporary as material is known to be reworked by wave and 
tidal action in this area. 

2.5.3 

pt(NU 

訂閱 dominant influence of the Pearl River in Victorîa Harbo泣r is further demonstrated 
by the high percentage of fine silt content in the bottom sediments.τhrou的 extensive
laboratory testing carried out for other projects, it has been concluded that in the area 
between south Stonecutters Island and Green Island about 60% of sediments are < 
63μm with approximately 90% of the sediments having a particle size < 200μm). 
Review of data collected from various sources indicates a high organic content in the 
se誰說她nt samples in the western Victoria Harbour, which also reflect their source. 

hu 

U{iiiL 

Future Environment 

Factors over which this Project has little control which will affect future conditions within 
the 泣泣句是自丸 inc1ude alterations to circulation rates or changes in sediment transport 
a說是這eposition patterns as a consequence of 認這jor redamation and dredging projects 
together with external sources of pollution. 

2.5.4 

The single factor most likely to infl話ence fu ture wa ter 司uality is the SSDS Stage I 
Outfall. The Stage 1 Scheme of the SSDS will provide many benefits in that it will collect 
point sources of pollution from West Kowloon and part of Hong Kong Island an是 will
provide a higher level of treatment than pre忍ently exists, resl>l ting in a general 
improvement in water quaIity within VictorÎa Harbour. In the context of the present 
Study, ef:t1uent discharges from the dîffuser of the outfall are a major i侃侃 to be 
addressed as a part of the pollution load could be convε'} 己d. at certain stages of the ti是e，
into the Naval Basin. 

(1 

In the very long term marine water quality in Hong Kong will be influenced by the 
phasing and timing of the massÎve deve~opment proposals both in Hong Kong and in the 
hinter1and of the Pearl River Delta. 

VisualImpacts/Landscape 

The 'study area for the visual impact and lan社scape study has been estabHshed as the 
southern shoreline, between the western edge of the island and the bay to the east of the 
proposed fac山ty. This includes the area occupied by the Du Pont (其K) Ltd. W這ter gel 
explosives manufacturing plant. γhe existing coastline between these two points will be 
affected in two ways; 

2.6 

the proposed ground level of the landfill will be approximately 4.5mPD.γhisw山
affect some of the trees located in close proximîty to the pier and the existîng 
swimming .poolsjleave bungalows . 

• 
(
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i

口
L

the works area for the reclamation will re有uire fencing off and this proposed 
boundary fence will be in close proximity to the trees located along the shorelîne . 

• 

2.7 
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τhe 且la1 fenceline alignment ShOlll這 take into consideration the position of the trees to 
be retahed, to either exclude them from the .. works d泊， or if this is impracticable, to 
~rov.îde prot~~tive fenc~~g encl~sing an area a't least to the edge of the ~anopy spread. 
As the trees lie some di泣如ce inshore, and there has been no discllssion su起esting a 
need for the reclamation boundary to move inland of the existing site bOllñdary. the 
trees should be protected. 

2.7 So討4 、司laste

The Waste Disposal Ordinance 1980 (Cap. 354) applies to the management and disposal 
of all wastes including construction mater 4 :.11s în Hong Kon各

2.8 Sensitive Receivers 

2.8.1 Noise and Air Sensitive Receivers 

The Noise Sensitive Receivers (NSRs) an“ ir Sensitive Receivers (ASRs) are i虎口tified
as follow位

4 . 
、

ASR/NSRl Married Quarters 
These quarters are 0∞upied full time and are equipped to standard 
military married quarters scale with no secondary glazing and there are 
air conditioning only in bedrooms. 

ASRjNSR2 Rosia Cottage - leave Bungalow. 
This leave bungalow is occupied for approximately 60% of the year 
predominantly i良知mmer time. This cottage has no seconda ry glazing 
and there is air conditioning only in bed rooms. 

ASRjNSR3 Leave quarters (Group of 5 Bu咿lows)
These are occupied for around 6Q% of the time, predomin鑫說tly in 
summer tl口le.

ASRjNSR4-6 Married Quar悅rs
These are occupied full time 

ASR 7 Lido Area 
This area comprises the NAFFI family shop, swimming pool, barbecue 
area, snack b缸， sa1t water pump room, squash court and store rooms. 
Note that this is not to be considered as a noise sensitive receiver. 

ASRjNSRs 1,2 and 3 will be practically on the site boundary. Figure 2.3 shows the 
l∞ations of these sensitive receivers and Table 2.2 indicates the coordinates of these 
recelvers. 
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Table 2.2 c。“or是inates of Sensitîve Receivers 

Sensitive Description Co-ordinates 
Receiver 

Northing Easting 

1 Marrîed Quarters 在20055 831855 

2 Leave Bungalow (Rosia Cottage) 820035 831815 

3 。Leave Quarters (Group of 5) 820155 832015 

4 Ma rried Quarters 820210 831805 

5 Marrîed Quarters 820258 831920 

6 Married Quarters 820340 831983 

? (U)Lido Area 820110 831965 

。 甘le closest bungalow to the site boundary has been used a\ t峙中easuring point. 

The swimming pool has been used as the measuring point (u) 

EPD have confirmed that the Lido Area is not to be considered as a Noise Sensitive 
Receiver unle認 the premises associated with this receivεr are residential or educational 
in nature. Therefore, this report will not inc1ude an assessment of the noise impact at 
this receiver. 

2.毒品 Water Quality Sensitive Receivers 

Sensitive receivers within the area of influence are mainly confined to seawaterjcooling 
water int益kes during the constructÎon period. Seawater intakes are located n弘11' the 
ferry jet句r on the south shore of Stonecutters Island. The south shore pumping station 
provides firefighting and flushing water to all the facilîües in the south shore area and 
draws water frOf .l. beside the jetty. No work can be permitted to begin on the 
reclamation area until satisfactory arran萃ements to supply salt water of acceptable 
quality are re勵provided.

It should be note這 that Victoria Harbour will be gazetted shortly as a Water ControL 
Zone and will be ascribed Water Quality Objectives for Beneficial Use 3 as a habitat for 
marine 益fe and a resource for human exploitation. The protection of the marine'waters 
is a prirnary concern both during and following construction of the proposed Naval 
Fac山ties.

2.9 
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Figure 2.1a 
Residual Flows in Winter 

Legend 
一一句，酬 。細注nant f10", 

枷Lesser f10.., 

Tbe freshw揖 ter fror聽 the Pearl 
River flowa above landward flood 
tide. 

Figure 2.1b 
Residual Flows in Summer 
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Figure 2.2a 
Flow Patterns during the Dry Season 

fft 

…
k
u
γ
←
恥U

一
，
'
，

J
'，
，/
/
/
/
/
/
/
/
/
J
J
J
J
J
J
.
-
a
e
J
'
t•.•.• 

4 ...• 

JtJJ.-J4.'

, 

-L
.',',

t'
,///////',

/JJJJJJJJJt'i 

.• 
et--eJI--'.a

.',.', 

"
，m

心
'
，
'
，

t
J
J
J
J
/
J
J
J
J
J
J
J
J
J
J
J

，

t
e
-
-
'
4
l
d

﹒
'.. 
ttJJiaa'JJiJ 

t
叫
\

••• 

',',

JJJ/JJJJJJJJJJJJJdJJJJil--JJ-eazeJJJJ 

.
-
m
{

‘
幫
'
，
'
，
'
，

/
J
J
J
/
r
J
J
J
J
J
J
j
f
J
J
J
J
J
d
J
J
f
f
J
J
J
J
J
J
J
J

嘲
嘲

.. 

‘
'
，
"
'
，
肘
，
'
，
'
，
'
，

J
J
J
J
J
f
f
f
J
J
J
I
J
J
-
S
J
f
J
i
-
-
'
a
a

，

a
J
'

，

鬧
鬧

••• 

',',',',',

JJJJJJJJJiJJJ.-jJa'

,,
JJJ'J'f 

闖
叫
‘
.
"
﹒
瓢
，
'
，
'
，
'
，
'
，
，

r
J
J
F
J
'
'

，

J
J
J
J
J
J
J
i
J
J
J
J
J
J
J
J
i
j
J
/

叫
弋

..... 

',',',',

Jf'

,
J'
,',',

JJJJJda--'JJJJJJJJJJJ 

酬
叫

...• 

阱
，
'
，
'
，
'
，
'
，
'
，

J
J
I
J
J
J
J
J
J
J
J
J
J
f
J
J
J
J
J
/
J
J
i

叫
…

-
A

﹒
婦
倆
﹒
'
，
'
，
'
，
'
，
'
，

J
J
J
J
J
J
I
J
J
J
J
J
J
J
J
J
J
J
J
J
J
/

…
.
自
﹒

...... 

wae'

,',',',

JJJ'JJJJJJJJ//JJ/JJJJJ 

一
嘲

e
e
-
-
a

•• 

',',',

J'

,',

JtJIJIJJJdJJJYJ/JJJ/J 

-a 

... 

1,.',',',',',

JJJfftJJJ'JJJJJJ/// 

個i

... 

laae'

,',,

sstJitjJJJJJ//JJJJJJ// 

四

a

值
已
。

v
h
a
a
a
a
a
-
-
'
s
s
'
t
t
'
t
J
I
I
t
/
J
J
/
J
J
/
/
/
/
J

-
i
!
.
-
e

、1叫
阿
尸
.
.
壘
，
，
遍
，
'
，

a
2

，
2
，

I
J
J
J
J
J
J
d
J
/
J
/
/
/
'，

-
.
也

r
-
a
J
J
/
/
/
/
/
/
J

『

•. 

幽
且

J
J
J
J
J
J
f
/
J

-
且

H
S
'

，

/
/
/
-
J
J
/
J

一
圈
，
」
'
，
'
，
'
，

J
J
J
J

-
-
-
I
t

』
且
，
'
，
'
，
'
，
'
，

a
z

戶
『

i
-
1

•• 

',',', 

，
「
「
l「
…
一
一
一
一
一
…
…

Flit--a

.--., 

.‘‘‘ 

•••• 

、
甸
甸
A

司
奄
奄
‘
勾
畫

‘
.
、

4
.
、
‘
金

、

.
-
4
.
‘
、
、
盆

、
"
他
聳
缸
，

..... 翩

••• 

恥

K
M
.
-
h
﹒
聾

a
q
a岫••• 

l 

•• 
、
“
"
••• 
輛
也m
M

可
t
A
E

唾
是
』

E
1
4

』

4
4
J
W

甜
甜
-
m
u
m
-
m
g

‘
"////Jffffffffff-JIf--JJffffffrrf//fJy 

hdFaF//////ffffffffffffffffffffffffffff'

,
ff/ 

』
『
-
M
a
F
d
F
/
/
/
/
/
/
f
f
f
f
f
f
p
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
J
f
J
f
'，/
/
/

---d'

,',
//ffffff-rafffffffffffffffrfffff/f//// 

•• 

Fda'

,
/JdrfJffffffffrfrrffJffffffJJfffJ///Jf 

t
'
醋
，

d
a
'
，

f
a
F
J
J
f
r
f
a
g
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
f
/
f
f
/

.",',',',',

ffJFffffftfrffffffffrrf'

,
Jff////// 

聽
命
"
，
'
，
'
，
'
，
'
，

F
J
F
F
F
f
f
F
J
J
J
f
f
f
f
f
J
J
J
f
f
f
/
f
'

，

f
f
/
/
/
/
/

.•. 

',',',',',

JJJJfFfffJJJJJffffffff/ffJ/ff/ 

.•. 

。
"
，
'
，
'
，
'
，
'
，
，

F
F
F
F
F
F
F

尸
f
f
f
f
f
f
J
f
f
f
f
/
/
/
/
/
/
/
/
/

... 

','.',',',',,

FFtttf'

,
FffrrfJff'

,',',

//fff// 

...... 

',',',','',',

F'

,
FFFJfffff/////////// 

.. 
,.',',',',',

F'

,',',',

ffJff////////// 

a 
•.•• 

翩
給
•• 

a'.a'

,',',,',',',',

JJJfff///////// 

.
。.. 
',',',',',',',',

rrff///////ffy 

' .. 
',',,',.,

aa--'

,',',

FJf///////

,Fe'er 

勻
，
b
d
.
-
.

，.. 
wa--

•• 

',',',///////',',' 

、

h
r
4

.•.. 

a." 

.. 

aa'

,',',

//fJJJaF'

, 

叫

r
J
-
1
.. 

a
叮
|
l
J
A
'

，
'
，

a
F
a
r
/
a
F
a
r
d
J
'

，

1
-
m
t
r
i
l
j

一
，
;
三
三
三
'
，

-
a
J

崎i
t
f
i
i
w
'

，
M
抖
，

d
'

，
'

，
可

L
L
r
|
L
r
i
-
-

一
一
…
…
一
一
一

•• 

，
且
可

i
i
t
i
d
-
-

咱
『
圓
圓

-
a
-

J
J
r
L

」
莘
學
峰
。2
萬
『

L
J
J
…
…
…
…
…
…
…

T
L
t
g
u
g
g

可
i
L

﹒
乙
:
1
:
:

[
「
i
-
|
l

「
l

.. 
、
:
:
:
:
﹒

.• 

『
E
E
E
E
E
E
L
-
-
-

、
‘
‘
、
、
、
、

且
i
i
e

‘
‘
‘
‘
咀
』
『
、
、

且
「

g
i

國

•• 

‘
‘
『
『
『
甸
、

戶
l
|
l

圓
『

-
4
2
.

自

-
a

蠱
‘
.
也
且
也
且

r
1
L

呻
售
企
•• 

幢
幢
也
姐
姐

'
，

4
.
a
a
a
w

恥
幢
幢

…
﹒
蟬
儡
省
"
由
且
儡

…
﹒
峙
，
僧
俗
儡
叫
“
“

輸
g

岫••• 

儡
綸
峭
儡
佩

削
"
編
緝
捕
棉
一
研

J
m

酬
‘
偏
偏
偏
咿

‘
自
當
.
。
"
，
也

-
B

訓
.
輯
:

州i
l
a
-
-
i
I
t
d

甜
甜
您
當
啊
，
祖

蠅、 厲風，塹-_" - ___c 
‘ -e 哪

機
叫

(UWC 
代
Z
M
4芯

，
也
且
}
嗨

，
這
事

e
‘

血
，a

ek 
學

2
.

CAU Ca 餌
，
r

aw 
rzu -

v
，
但

令
.
"


'
，
、
軍

﹒
直

-RJ--a

‘ S 

HU 
衍
種
V
F

2ap zhmmih)

, 
~?VH 2-~ave拱門oèel ;iOOm 01""::)勵之::.:::e l"'
a‘關﹒爛、

~I"'y saas:r. ~~~， ~S 立....喻。as揖~ ,ne 

•• 

a'

,',

JJ/'

,
JJJJIJJJJJJ'

,
rytas;JJ'

,
rz'

,',',', 

FFFFF'

,',',

J'

,',',',',', 

.• 
',',

ttJJJJIJJJJJJJdddddadddA 

',
a'
,',',',,

d'
,',',,

4'

,
4,a'
,'',',',',',',', 

.",',',',',',',',

JJdrJrrJdddddd 

-a.w.'

,',

rJJJdJJJJ''

,
JJJJJ'J'

,
r'

,
J'
,',',

JJJ'

,', 

... 

",',',',',',',',

JJJ'

,',',

J'JJ'

,
JJJ'fa'

,a'
,
JJJJ'

,', 

且
咽
﹒
'
，
'
，
'
，
'
，
'
，
'
，
'
，

J
J
J
J
r
'
'

，
'
，

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
s
'

，
'
，

恥
.
"
，
'
，

a
w
'
，
'
，
'
，
'
，
J
J
J
f
r
r
J
J
'
J
f
'

，
‘J
J
'

，

e
J
J
J
'

，
'
，
'
，

J
J
J
J
'

，

.
"
縛
，
'
，
'
，
'
，
'
，
'
，

r
r
I
'
J
d
'

，
'
，

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

，

總
織
帽
，
'
，
'
，
'
，
'
，

J
I
-
-
J
J
J
J
d
'

，

I
J
a
s
t
J
J
J
J
J
J
J
J
J
J
J
'

，
'
，

... 

'
，
許
'
，
'
，
'
，
'
，

J
J
I
-
-
J
'

，

J
S
a
g
t
f
f
J
J
J
J
J
J
j
J
J
J
'

，
'
，

.. 
',',',',,

ftJJ'

,',

J't'JIt--JJJJJJJJ'

,', 

... 

',
a'

,',

dJtr

,
JJJI--JI--JIJJJJJJJJJJJdF 

a 
..• 

eest-rJJI--JtttIJIJJJJfJJJ/JJJJJ 
-aae'

,
4
,',

JJJIJIt--IifiJJJJJ///JJ 

-ss'

,',

a'JA'

,
tttttttfJJJJ/////JJ 

.
-
」
1
.
'

，
'
，

a
'
t
e
B
a
t
t
-
t
i
t
i
-
J
Y
/
J
J
/
J
f
J

叫

••• 

, 
.. 

‘
IMI--jsaeSIEr--JJJ//JJJa

, 

叫

.••• 

1
-
M

月
1
卜
i
γ
“
e
a
-
-
s
2
I
J
J
J
J
/
/
J
J
'
，

呵
呵
戶
卡
衍
，
'
，

J
J
J
/
/
J
J
J

且
也
卜

i
h
a
a
'
J
J
J
J
J
J
t

-iLei-e'

,',

dFJaF 

戶
，
『
勻
，
'
，
'
，
'
，

f
r
…
亡
i
B
-
L
L

一
一
一
…
之
一
…

J
i
'
‘
，
﹒
』.. 

1ji--a 

••• 

二

••• 

ili--

••••••• 

Ea--

.
一
-

•• 

‘ 
..... 

. 

".‘ 

•• 
‘ 
•.. 

•. 

-

..••• 

‘
‘
.
、
‘

圈
，
，
幽
幽

-
a
m
-
-

••• 

‘ •• 

i
i
f
j「
!
一
聲

•••••• 

幽

••• 

aw---

一
回

••••••• 

。

“ 

••• 

“
一•• 

關

••• 

圈
，
m
m
.
-
'

鯽
，
給

•• 

a.m." 

也F
A是尬
，
4

•• 

4
"
，
總
也
帶

酬

4
.
-
m
m
.
-
'
.

一-
S
L
U
U

EFL 

一
包4•••• 

峙
-
2•• 

• 

、
遍
關•• ,1 

華
主
，
暑

Z
‘

叫
1
4

』
』

a
i
i
a
w

U
Z
&
磚
頭

e
.
g
.，
.
函
，
“4•• 

，
自•• 

"
叫
呵
，
a
F
J
J
/
/
/
f
f
f
f
f
J
f
f
f
r
f
f
f
f
f
y
f
t
r
r
r
r
f
f
f
f
f
J
J
F
/
'
，

‘
自
由
H
A
F
a
F
a
r
/
F
J
J
J
f
J
J
f
f
f
f
f
f
f
f
J
J
F
f
f
f
f
f
f
f
f
f
r
f
f
f
p
f
4
F
a
r

-
揖
蟬
，
'
，
a
F
J
J
f
f
J
F
f
f
f
J
f
f
r
f
f
f
f
f
f
f
f
f
r
f
f
f
r
f
f
f
/
/
J
/
a
r
r

.-H'

,
aFdjfJJffarffJFftfrfffffJffffpfff/F//f// 

.,',',',',

J/ffffrfffrffrfehfffrfffffrffJJfJJ// 

.',',',',,

JJfffJffffffffffJffffJA'

,JJffff/JJ// 

',
4'

,',',

FJ'JrffffffrJfffffffe'erfffff/ff/// 

',',',',',',

JFJffrfrrfffffffff/fffff////f 

a'

,','',',',

rrtfJffffftrffffffffffff///// 

',',',',

fffftfp'

,
JFJffJJffff///////ff 

'',',',

pr'JfffffrrgffJfffffff///////ar 

'
，
'
，
'
，

f
'

，
'
，
'
，
卜
，
g
f
g
p
f
t
f
f
f
f
f
f
/
/
/
/
/
/
J
J
J

.',,

J'

,',',

z'

,
f'

,
ffffff////////// 

... 

',',',',',',',',

ffffff///////// 

.... 

',' 

.. 
e'

,',',',',',

rf////////// 

鵬
、

l
J
-
4

，
E
.
e
.
-
e
e
e
s
'

，
'
，

r
f
/
/
/
/
f
f
a
r
a
F
J
J

叫
叫

L
r
M

••• 

e
v
'

，
'
，
F
J
/
λ
/
/
/
J
/
a
'
，
 

叫
一

-
F
J
'
.
"

、
i
i
J
.• 

',',',

aF/arJJJars'

, 

叫
"
，
蚓
、

h
r
i
i
i
j

帥
•• 

',
aFJaFartda'

, 

一
叫

h
p
i
!
i
A
e
a
F
a
F
A
F
J
t
a
F
a
'

，

{
崎

i
』

"
w
e
i
e
-

…
…
…
…
…
…
…


i

戶
一

l
i
l
-

.
戶
，
一
…
l
i
i

叫
一
圓
圓
圓
.
，

a
'

，

國

?
!
}
L
h
!

可

J
J…
…
…
一
一
一
一

!
f
|

一-
1
2
1
1
:

…
…
…
…
…
…
…
…
…
…

J
L
L
i

土
(
一

也•• 

畸•• 

h
﹒
鐘
也

.
、
.
輔
‘m
a
r
.

-
a
包
且••••• 

WM 

吋
A
t
t
i
-
τ
j
l
1
J

W
】
譚
一
咱
‘
‘

•• 

iuuu 

••. 
',
L2
,gagazL 

'
‘
'
，dT』
{
1
4
1
、

F .. ,aFH 
叫
一
，

" .. 
們

}-
4
"瞞
自
圓
、

-F 

•• 

HZ 
•• 也

可
一
開

M

m n
U
M
W
A
喃

AHUW 
-
-
M
旬

,‘
o mM 

il 
.
戶
V

JO OS Muu--FN -
v
'
門

-
﹒
向
世

、•• . -2‘ . .. hf uwur a『
國
﹒
"
'

，
一
-
•. 
MW 

F .. z cb HLW 
R 

E-ALwmh 
-
r
z、

aw. s 
ma ca RLV -a •• 

" 
{ 

eHM 
e

豆
、
﹒
鴨
"

，
辦
也

.C CC M
叫
龜.. F

L
苟

, vn ac i

、
$

---J 

••• 

Z 

UH U--ava --F ---1. 



Figure 2.2b 
Flow Patterns during the Wet Season 
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Figure 2.3 
ENPO .Water Quality Monitoring Stations 

for the WKR Project Area 
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3. ENV1RONMENTALLEGISLATION 

3.1 

3.1.1 

Noise 

前le Noise Control Ordinance (NCO)t gaze位ed in 1988, in the main legi詩詞。n
controlling noise levels at industria1 and. commercial premises and construction works. 
The Ord inance is enacted through three Technical Memoranda and two sets of 
Regulations. Noise standards are a1so set in Chapter 9 of the Hong Kong Planning 
Standards and Guidelines. 

The NCO imposes stringent controls 00 construction works involving percussive pi1 ing 
in close proximity to noise sensitive receivers. 

The Technical Memorandum on Const~ction Noise other th鉛 Percu給ive Piling (TM 1) 
prescribes maximum noîse levels for all construction activitie鑫 that included powered 
mechanical equipment other 出an those which involve p金rcussive pi1 ing. 

The regulatîons for cootrol of percussive pì1ing are set out in the Technical 
Memoran是um 00 Noise from Percussive Pîling (TM2). PiIi詰g times are restricted and 
work is only allowed within the limîts of a Noi臼 Control Permit (NCP) is斜斜 by the 
Environmental Protectîon Department 但PD).

' 

甘le Technica1 說ernoran是um For The Asse草草rnent of Noise From Places Other Than 
Dornestic Prernis訟， PubJic Place是 or Con主tructîoo Sites 佇M3) details the procedures 
that should be adopted for 血e 認錯扭扭認ent and ru生$那sment of noise emanating from 
industrîal premises. 

甘站起。îse Control 但and Held Percussîve Breakers) and (Air Compressors) 
張e學lIatioJ毯， implemented în 1992, imposes controls on the use of construction 
e這uipment such as breakers and air compressors. Th is is the first legislative control 
introduced in Hong Kong specifically for the purpose of controlling noisy equipment. 
All 5uch equipment must comply with statutory noise standards and be fitted with ooise 
emission labels when operated. 

Construction Noise other than Percussive Piling 

TMl sets out Basic Noise Levels (BNLs) for areas according to their sensitivity r到時

(ASR). The definitions of ASRs are shown in Table 3.1 and ASR A will apply. to the 
Study Area. There wi1l be no e叮ect from Intluencing Factors (I的 in this 訂ea. BNLs 
that wi l1 apply are shown in Table 3.2 

Acceptable Noise Levels (ANLs) are derived from the BNLs 矗立er corrections have been 
made for the duration of the Construction Noise permit and for Multiple Site Situatioos. 
However 扭曲is project the ANLs will be the same as the BNLS. 

3.1 



Fína1 R中ort

Coondential 
Doc. Re f. 

Rev‘ No‘ 

;τ'361/05 

∞ 

Table 3.1 Area Sensitivity Ratings (ASRs) 

Type of Area 
Degree to which NSR is arrected by IF 

Containing NSR Not lndir前tly Directly 
Arfected Affected Arrected 

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

(ii) Low density r郎identia1 area A B C 
consisting of low-rise or isolated 
high國rise developments 

Urb也1 area B C C 

(iv) Area other 血an those above B B C 

Table 3.2 Basic r這oise Levels for Construction Noise other than Percussive Piling. 

ASR 
Time Peri。這

A B C 

All d鑫y盞是泣rÎng the evening (1900 to 2300 hours), 60 65 70 
and gener祉 holidays (including Sundays) 如ring

the d均r-tÎme an是 evening (070色 的 2300 hours). 

All days during the night-time (2300-0700 hours). I 45 50 三三
-

In addition to the above EPD recommend a maximum level of 75吾吾(A) Le哇 。o min) 
during construction. 

3.1.2 Acceptable Noise l.evels for Percussive Piling 

甘le ANLs for percussive piling are shown in Table 3.3, based on the requirements of 
TM2. The TM allows for reductions to be applied to 出e ANLs for NSRs that are 
panicular勾結nsitive to noise but this will not apply to 血is site. The permîtted. hours 
of operation of the piling operation are determined by the amount by whîch the 
Calculated Noise Level (CNL) exceeds the A~這L 話 shown in Table 3.4. 

Table 3 .3 Acceptable Noise Levels for Percussive Pilin忌

NSR Window Type or Means of Ventilation ANL 
(d諒(A))

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

(ii) NSR wîth centra1 air conditioning system. 90 

(iii) ?這SR with win是ows or other openings but without central air 85 
conditîoning syste既a
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Table 3.4 Permitted Hours or Operation for Percussive Piling 

Amount by which CNL Permitted hours of operation on any day not being a 
exceeds ANL general holiday 

more 也組 1 OdB(A) 0800 to .0900 AND 1230 to 1330 AND 1700 to 1800 

between ldB(A) and 0800 to 0930 AND 1200 to 1400 AND 1630 to 1800 
10dB(A) 

no exceedance 0700 to 1900 
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3.1 .3 Acceptable Noise Levels during Operation 

Acceptable Noise Levels (ANL) to be used in 血is study for operation impacts are shown 
in TabJes 3.5. 訂le ANLs are based on the TM3. Di叮erent ANLs are app1ied for the 
daytime and evening (0700 to 2300 hours) and night-time (2300 to 0700 hours). ANLs 
for residentia1 uses are applicable to night-time and ANLs for non-residential uses are 
applicable to daytime and evenings only as these properties are assumed to be 
unoccupied at night-time. 

Table 3.5 Acceptable Noise ùvels for Commercial Activities" 

Time Period ANL 
(dB(A)) 

Day (0700 to 1900 hours) 60 

Evening (1900 to 2300 hours) 

Night (2300 to 0700 hours) 50 

3.2 Air Quality 

3.2.1 Air Quality Legislation 

Air Quality legislation is enacted under the Air Pollution Control Ordinance (APCO) 
(Cap 311) which encompasses a11 emissions from chimneys, furnaces. ovens or industrial 
pl組t. Table 3.6 indicates the statutory controls applicable to the air quality assessment. 

fIlaBIll---afvlIll.-IL 

3.3 
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Air Pollution Legislation în 紅ffect as of December 31, 1992 

Statutory Control Description of Control 

Air Pollutîon Control Ordinance Provides for control of air pollution from 
(Cap 311) stationary sources and motor vehicles. 

Also enabling legislation under which 
regulations (訟 below) have been 
prom~lgated. 

Air Pollution ControJ (Smoke) Restricts emissîons of dark -smoke from 
(Amendment) Regulations 1990 stationary combustion sources. 

Air Pol1ution Control (Furnaces, Requires the submission of plans for the 
Ovens & Chimneys) (1nstallation and installation and alteration of 扣rnaces，
Alteration) Regulations ovens and chimneys to ensure appropriate 

design. 

Air Polluti也1 (Dust & Grit) Stipulates the Procedures and requirement 
Emissio盟 Regulations for assessing emissions to the atmosphere 

that are controIled under the Air Pollution 
Control Ordinance. 

Air Pol1ution Control (AppeaI Provides for 孟ppeal by any person 
Board) Regulations aggrieved by decisîons , requirements or 

specifications under the Air PolIution 
Control Ordînance. 

Air Pol1ution control (Specifled Provi為三 for the licensing of new speci謊話
Processes) Regulations processes and registration of existing on始建

Air Pollution Control (Vehicle Specified emission standards for vehicle 
Design Standards) (Emission) engmes. 
Re部llations 1991 

Building (Demolition Works) Regulates building demolition, including 
Regulations (Cap 123) prevention of dust nuisance. 

Public Health and MunicipaI Makes provisions for urban services and 
Services ordinance (Cap 132) public health; including prevention of 

nuisance caused byemissions of dust and 
我lmes.

Road Traffic (Construction and Speciftes smoke levels for in-house vehicles 
I Maintenance of Vehicles) 
Regulations 

Table 3.6 

:14Ltil-L 

I
J
十
L

Under the Air Pollution Control Ordînance, Government has declared Air Control 
Zon鉛 (ACZ) for the whole Territory. Air Quality Objectives (AQO) for Hong Kong 
訂e given in Table 3.7. 

3.4 
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Table 3.7 Hong Kong Air Quality Objectives 

Pollutant Concentration in μg/m 3 的
A veraging Time 

lhr 8hrs 24hrs 3mnths lyr 
(iî) (iii) (iii) (iv) (iv) 

Sulphur Dioxide 800 350 80 

Total Suspended Particulates 的 260 80 

Respirable Suspended Particulates 180 55 
(v) 

Nitrogen Dioxide 三00 150 80 

C益rbon Monoxide 3,000 10,000 

Photochemical Oxidants (部 ozone 240 
(vi)) 

Lead 1.5 

(i) Measured 揖 298K (25 0 C) and 101.325 kPa (one atmosphere). 
(ii) Not to be exceeded more than three ti品結 per year. 
(i ii) Not to be exceeded more than once per year. 
(iv) Arithmetic means. 
(v) Respirable suspended partîculates means suspended particulates in 

air with a nominal aerodynamic diameter of 10 mìcrometers and 
smaller. 

(vi) Photochemical oxidants are determine這 by measurement of ozone 
only. 

Note : In addition to the above EPD recommended a maxÎmL.n TSP level of 500μg/m3 

at the site boundary during construction (1 hour). 

3.3 Solid Waste 

The Waste Control Ordinance 仰7CO) (C得 354) was enacted in 1980 and provided the 
framework for the waste dispo錯1 plan for the Territory which was formuJated in 1989. 
Reference has been made to the aforementioned when considering waste arisings and 
disposa1 me曲。ds during the construction phase of 出站 project.

叫leW主ste Disposal (Chemical Waste) (GeneraJ) Regulations, phased in from 1992, and 
the relevant sections of the WDO imposes controls on the proper dispo甜 of chemical 
waste. Aci啦， a1 kalis , solvents, organic compounds and oils 倡“ in industry must be 
packaged , collect紹， 泣。曹紹 and disposed of according to statutory controls. it is an 
offence to 泊是iscriminately discharge chemical waste Înto sewers and 出e 0旺'ence is 
subject to pr的ecution.

3.4 Water Qua1ity 

Marine water 恨這lity in Hong Kong 站起overned by the 1 銬。 Water Pollution Control 
Ordinance (Cap 詣的(WPCO). Terrîtorial waters are divided into Water Control Zones 
which have each been ascrib耐 a series of Water Quality Objectives. The Study Area is 
located within the Victoria Har色our Water Control Zone (which has st ilI to be gazened) 

3.5 
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and the relevant water quaJ ity objectives promulgated for this area are gíven in Table 
3.8 below: 

Table 3.8 Water Quality Objectives for Victoria Harbour 

Objective 
Water Quality 

Victona Harbour* Sub~Zone Par法meter

Offensive odour, t插話訟4 棚 Not to extend natural by > 10% - Whole zone 
∞lou諮 . 
Visible foa蹄，。話， gri磁se - Not 給 be present - Whole zone 
scum, 1itter 

E.coli - Not to exc鉛d l000/100m1, - Secon也ry contact 
calculated as the geometric m純B recrea.tion subzone 
of the most recent 5 consecutive - lnland waters 
做mplës taken at intervals of 
between 7 and 21 days 

D.O. within 2m of bottom 總泌的 less than 2mg/l within 2m of - Marine waters 
the s側bed for 90 % of the 
關mpling occasions du吋ng the 
whole year 

Depth aver法忌。 D.O. - Not 1齡s than 4 mg/l for 90 % of - Whole zone except 
the sampling occasions during fish culture zone 
品。 wbole year; valu部晶。uld be - Fish cu]ture zone; (BU-2) 
calcul泣ed as the annual water 
column average 伊e note 1). 

pH - To be within the range of - Marine waters 
6.5，品 .S unìts. In addition , 
human activity should not cause 
the natural pH range to be 
extended by more than 0.2 unÍt 

編 Hun法n activity should not cause - lnland waters 
the pH of the water to exc純是 the

range 6.0 - 9.0 uni低

Salinity 勵 Change due to discharge not to • Whole zone 
exc紛d 10% of natural level 

Te盤pe路ture change 給 Change due to discharge not to 回Whole zone 
exceed 2 0 C 

Su恥nde社 soli為 ~ Discharge not 10 r這ise the - Whole zone 
naturaI ambîent level by 30完
nor accumulation of 5S. 

Toxic組ts producing 嘲 Not to be present - Whole zone 
significant toxic effects 

AmmonÎa - Annual mean no1 to exceed - Whole zone 
b.021 mg/l calculated 的
unionised form 
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Table 3.8 Water QuaIity Obj但tives for Vîctoria Harbour (Cont'd) 

Objective 
Water Qualîty 

Victoria Harbour* Sub-Zone Parameter 

Nutrients - nutrients not to be pr位ent in - Marine Waters 
quantities'sufficient to cause 
excessÎve or 削isance growth of 
algae 0 1' otber aq惚惚pi位lts.

- level of inorganic nitrógen 幽 Marine Waters 
should not exceed 0.4 mg per 
litre，你pr都認這 as annual water 
colum益 average (see note 1) 

〔H
U
i

們
仆
)
，
們
叭
，
「
!

Notel: Expressed norrnally as the arithmetic mean of at 1給8t 3 measurements at 1 m below 飢ufa嗨，
n:ùd depth and 1 m above the s絡已ed. However in w乳ter of a depth 'of 5m or less the m錯n
shall be that of 2 measurements (1 m below surface and 1 m above 銷路。d)， and in water of 1借給
than 3m the 1m below surface 叫mple only shall apply. 
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* Objectives shown for Victoria Harbour are for BeneficÎaI U錯 Critena No. 3, (BU-3), except for 
E.coli whìch BU-6 criteria have been used. Below is a summary of the beneficial Use Criteria. 
BU心 Asa 鉛訂閱。f food for human consumption. WQOs apply to the food itself, not the 

waters. 
BU-2; As a resource for commercial fisheries and shell fisheries (mariculture). 
BU-3; As a habitat for marine lífe and a resource for human exploitation. 
BU-4; For bathîng (March to October). 
BU..5; FOf secondary contact recreation including diving , sail-boarding 訟d dinghy sailing. 
BU-6; For domestic and in益ustrial pu叩oses ， including coolin草， toilet flushing and 

desalination. 
BU-7; For navigation an這 shipping including the use of official1y approved and endorsed 

shel tered harbours an這 typboon she1ters as temporary havens. 
BU-8; For aesthetic enjoyment. 

In addition to the foregoin霉， in 1990 an amendment to the Ordinance contained a series of 
standards to be used as control measures for d ischarges 10 sewers, inland and coastal waters. 

For 由is EIA，已oth the Water Quality Objectives for Vìctoria Harbour and the Technical 
Memorandum on Standards for Effluents Discharge是 into Drainage and Sewerage Systems, 
Inlan是紹這 Coastal.Waters (TM) (WPCO Cap 358 S.21) will be adopted as the legislative 
criteria to be adhered to. 

3.5 Marine Legislation 

-illj The Shipping and Port Control Q吋inance (Cap. 313) (SPCQ) whìch is administered by 血e
Marine Department, contro)s oìl and fuel spillages to coastal waters. The SPCO prohibits 
pollutio技 of the sea from oil or fuels generated either from 認真rine or land based sources. In 
addition to wh ich the dumping of refuse 章 building materÎal and general litterîng from vessels 
or port based actîvîties Îs also strictly prohibited under the Summary 0仔ences Ordinance. 

!
電
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The Dumping at Sea Act 1974 (Overseas Territories) Order 1975 also prohibits dumping at 
sea without a licence and controls the marine disposal of dredged spoil and excavated 
materia1s unsuitable for land reclamation. 
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Hong Kong PJannîng Standards and Guidelin個(HKPSG)

Chapter 9 of the Hong Kong Plannîng Standards and Guidelines (HKPSG) , provÎdes wide 
ranging environmenta1 guideline for incorporation into the planning stages to ref1ect 出e
require盟ent of the NCO (1988) Waste Disposal Plan for Hong Kong (1989), the stand缸ds
for the air and water control zones and the Air Pollution Control (Fuel 1之路triction)
Re學llations (199的. Sensitive receptors for a11 pollution impacts are also identified in the 
HKPSG. 
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Standards for Contaminated Spoil 

A cIassification system for the degree of contarnînation of 鈍diments has been developed by 
the rnarine 是epartment and adopted by EPD for ìssuing marine dumping licence莓.B位“lon
these criterîa it is estimated 出at about 23 M cu.m of mud generated in the next 位vey詞話 will

be contaminated. 

3.7 

Sediment Quality 

Marine sed iments 缸e cIassified in Technical Circular (TC) No. 1寸-92 according tò the 
degree of contamination by toxic metals. The cIasses are defined as follows: 

3.學

Class A 帽 Uncontaminated 

Materia1 which requires no special dredging, transport or 是isp的a1 methods beyond those 
which would normally be app1ied for the purpose of ensuring compIiance with EPD's Water 
Qua1 ity Requirements, or for the protection of sensitive receptors near the drec1 ging or 
祟勻。sa1 areas. 

、
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Class B 鵬 Moderately contaminated 

Materia1 which 泊中lÌres special care during dredgîng an這 transpo吭， and which must be 
disposed of in a manner which minimises the dissolution or resuspension of polJ utants. 

、
‘
，
'
，

..... -I JSEK 

Class C - Seriousl y c的結minated

Materia1 which must be dredged and tr敏lsPOrted wîth great care, which cannot be dumped 
in the gazetted marine d isposal grounds an益 which must be effectively îsolated from 也e

environment upon final disposal. 
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Definition of the categories of marine sediment which require 這 i玲的al are given in Table 3.9 
below: 
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Table 3.9 Classîtication of Dredged Sediments for Marine Disposal (mg/kg dry 
weight) 
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Cl都$ Cr Cu Pb Zn Cd Ni 控g

A 。-49 。-54 。而4 。國 149 0-0 .9 0-34 0-0.7 

B 50.79 55品4 65-74 150國 199 1-1.是 35-39 0.8-0 .9 

C 〉忌。 >65 >75 >200 > 1.5 〉毒。 > 1.0 

Note: Test results should be rounded off to two significant figures before comparing with 
the table, e.g. Cd to the nearest 0.1 mg結乞 Cr to the nearest 1 mg/kg, and Zn to the 
nearest 10 mg/kg. 

Source: Technical Circular No. 1-1-92 
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WATER QUALITY 4. 

CONSTRUCTION PHASE 1. 

Introduction 

Impacts arising from the constructio缸 _of the naval facilities will be similar to those at 
many other waterfront sites. While it is anticipated that marine works will have the 
greatest impact on receiving water quality, the poterttial for land based construction 
activities to adversely affect marine water quality, either directly or indirectly, should not 
be discounted. 

4.1 

The following sections outline .the potential impacts on water quality which could arise 
from either land or marine based construction works. Wherever possible these effects 
have been quantüied , the impacts 00 potentially sensitive. receîvers define丘， and any 
mîtigation measures which may be necessary have been identified. 

Land Based Constroction Impacts 

The proposed facilities will require the construction of, inter alia, 
administration / resi這ential and recreational buildings, a parade ground, stores and 
workshops, roads, fencing and car parking. General earthworks are scheduled to be 
completed within a period of ten months. Other construction activities such as the 
provision of draîoa學院 infrastructure， utilities and construction of new buildings have oot 
yet been specified. Potεntial impacts on water quality which could arise from the 
provision of the aforementioned facilities include: 
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runoff of silt and oil/fuelladen surface waters; 
discharge of wa晶。ut water from any concrete b拭ching plants, which may be 
employed on-site, to the receiving waters; 
discharge of domestic wastes (liqui益 or solid) fr(.) m the construction worksite to 
the receiving waters; 
disposal of effluent from the workforce directly into t~'.è receiving waters; and 
the backing up of existing drains (both foul and stormwater) and soakaways from 
existing residential dwellings consequent to the formation of seawalls, and 
changes in levels of the land . 

• 
• 
• 
• 
• 

Potential împacts on water quali守 arising from land based construction works are 
summarised in Table 尋.1.

Potential Impacts on Water Quality from Land Based Construction 
Activities 

Table 4.1 

Construction Activity Potential Impact 00 Receiving Waters 

Runoff of si1t/oU laden surface waters . increases in su叩ended so1ids concentration 
建

" încre-â.se in BOD over a long pe討od of lime as the 
。iI/fuel decompos仿

. decrease in clariry 

Discharges from conι心rete batching plants . increase ìn pH 
. increase in suspended 囂。lids concentratîons and 

turbidíty 
. decrease in clarity 
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Table 4.1 Potential Impacts on Water Quality from Based Construction Activities (Cont'd) 

ConstructioD Activity Potential Impact on Re紛iving W;級ters

Discharge of untreated domestic effluenr - incre儲金 inBOD 
from worksîte . ìncre品ein 鑫uspende社囂。如$

. increase in 益coli counlS 

. încre鎧e 詛 nutrient loa諺語義

. increase in oill gre給您(prîmarily from 
canteerij凶。滋ng facilitîes) 

B制組呻吟 of 益rains/soakaway - compl說e malfunctioning of draina窮。 facilicies
∞n部quent to the fonnation of a new 
將aw給1 and reclamatîon 

The degree to which uncontrolled runoff could affect receiving water quality depends on 
nature and extent of the facilities provided, as weli as the phasing of the construction 
programme. If for example the marine based facilities, such as the seawalls are 
con到ructed in a這vance of the land based facilities -the implications of pollution 
discharges to the semi-enclosed embayment would be more significant than if an 
a1ternative phasing was adopted. 

Many of the impacts on water quality which have been identified can be controlled 
through good sÎte management and practices. 甘lese include the provision of perimeter 
drains around the site, collection and containment systems for spillages and bunding 
andjor dedicated drainage collection systems around concrete batching plants, vehicle 
mamtenance and fuel storage arcJ.s. Perimeter drains around the site will be connected 
to the foul sewer and eff1uent or runoff will not be permitte益的 be discharge這 directly
or indirect1y into the marine water. 

The reprovisionmg of dr:!Ìnage connections (both foul and surface water) early in the 
construction programme is a fundamental issue arising from this EIA. The existing 
outfalls cannot 怠imply be extended for two reasons; the first is that under the provisions 
of the WPCO untreated eff1uent cannot be discharged into a semÎ-confined embaymen t. 
Secondly as the formation levels change gravity drainage will no longer apply. 

Although the nature of this problem has been identified the scale cannot be quantified 
at this stage. It is thus recommended that these drainage issues are studied during 
detailed design to examine the extent of the prohlem and to determine the most 
e楚，位tive remedial measures. 

4.3 Marine Based Construction Impacts 

Activities which have the potentîal to adversely affect receiving water quality include: 

••••• dredging; 
construction of vertica,l seawalls and breakwaterjarmour seawall; 
reclamation; 
finishi呵jc∞O
spo il disposal. 
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毒.4 . Dredging 

Impaωon receiving water quality due to dredgi吟 activities， relate primarily to the 
elevation of suspended soli血， increased turbidity with a consequent decrease in clarity 
in the water column, in addition to a possible decr~ase in dissolve這 oxygen
concentrations. The latter is a consequence of the oxygen demand exerted by the 
sediments which are disturbed during dredging operations. The extent of the impact of 
dredgîng on water quali守 depends on many factors inc1uding the release rate and quality 
of the sediments, the type of e穹泣ipment use泣1 the experience of the operators a吋 the
10位1 hy啦。這ynamic regime. 

According to the programming details provided, two grab dredgers will be employed for 
the duration of the dredging (12 month period). In the immediate vicinity of these 
dredgers, suspended solid為 concentrations throughout the water column could easily be 
in exc臨 of 1000mg/l as a consequence of using grabs to remove material from the 
seabed, and could be greater if the dredged material is al10wed to overflow while being 
缸ted. Measures to reduce the impact on the receiving waters inc1ude the employment 
of water tight grabs, although while these reduce the suspended solids concentration in 
the upper water column they will incre的e concentratÎons in the lower layer. 

Measures to minimise the impact of dredging contaminated mud will include c10sed 
grabs which can be sealed and water tight. At the disposal 的es the contract conditions 
provided in Appendix G17 will apply. 

Although no physico-chemical testing of the sediments in the Study Area was undertaken 
for this Study recourse was made to sediment 中ali守 data collected as part of the West 
Kowloon Reclamation Study, and 社etaile是 in the Construction Environmental Impact 
Assessment Report, January 1991, (Mott MacDonald et al). While the sediments of 
West Kowloon, are severely contamÎnated through Jong exposure to pollution, it may be 
surmÌsed from the geographical position of this sheltered embayment and its relationship 
to the principal ti是al f10w芯， that the material to be dredged could be less contaminated 
than that analysed for the West Kowloon Reclamation Study. While it has been 
con詔rvatively assumed that the top 1m of the marine mud will be contaminated, the 
Contractor will be require這 to confirm this conclusion prior to commencing marine 
works. 

Key issues pertaining to dredging activities to be addressed in the following sections 
inc1ude: 

••• sediment release rate and thus turbidity generation; 
sediment res泣spension ， transport, and deposition; and 
oxygen 這emand exerted on the water column, as a consequence of dredging 
operat10ns. 

4.4.1 . Potential Sediment Release Rate 

To illustrate the significance ôf the impacts arising from the dredging method adopted 
for this project, sediment release rates were estimated for different types of dredgers, 
currently in use in Hong Kong, using d泣a provided in the ElA carrie這 out for the Tin 
Shui Wai Developmen t. Assuming a trailer suction dredger is engaged on-site with a 
dredging rate of 100,000 m3 jwk. a suspended sediment relea鉛 rate at the face of 1,250 
tonne/wk, and slurry density of 1.200 kgjm3

; then the concentratÎon of suspended solids 
(SS) at the face of the dredger is estimated to be: 

4.3 
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SS at work face = dredging mass x coefficient of suspension 
1,250 tonne = 12色，000 tonne X k 
= > k = 1% 

Sirnilar calculations were carried out for cutter suctÎon an這 grab dredgers, which yielded 
coefficients (的 of 1.5 鳴 and 2.5 % respectively. 

Z些 the-Rr~!iminary programme of construction ~orks， provide社 by CED, an estimated 
fZ35Md/Of material will need to be drdged ptior to fomins the seawaiiseAs this 
\..activity"'ís programmed to take 12 months to complete (December 199再輸 November

1995) and assuming work will continue six days per week, the average excavation rate 
will be 7，508盟主jday. Should there be any further reduction in the construction period 
or restrictions on working hours, the production rate will consequently have to increase 
with a potential impact on receiving water quality. 

Potential sediment release rates were calculated for different 可pes of dredging 
e午lÎpment on the basîs of a 12 month dredging period and are shown in Table 4.2. 

Table 4.2 Sediment Release Rate (tonnejday) 

Type of Dredger Potential Sediment ReJease 
Rate (tonnejday) 

Trailer ~uction 90 

Cutter Suction 135 

Grabjbucket 225 

Note: the potential sediment release rate of water tight sealed grab will be 5 to 10 
times less than that of (non water tight) grabjb泣cket.

From the data provided in Table 4.2 it is apparent that grab dredging will have a greater 
impact on the receiving water 可uality than if other dredging techniques were adopted. 
As previously identified, grab dredgers will be employed on-site for the 也lration of the 
dredging contract ("c1eaner" dredging techniques such as trailer suction requîre a draught 
of about 8m and thus cannot be used at this site). Notwithstandíng this，扯起 pert泊ent
to note that an estimated 830 tonnes of sediment were released daily during the 
dredging for the adjacent 口8 reclamation. 

The most visible impact of dredging is the generation of the sediment plume in the water 
column 益ue to an increase in suspended solids concentration. If it is assumed that 225 
tonnes of sediment are released (and confined within the embayment with an 
appro:到rnate volume of 1.5 Mm3

) on a daily basis, the total suspended soli也 load in the 需
water column on a daily basis cou站已e 156mgjL 

Compariso詰 with the data co l1ected at the ENPO station C2 (the closest to the Site as 
illustrated on Figure 4.1 with a mean range of 1牛17mgjl and a maximum of 74 mgjl) 
indicates that the impact of dredging on these receiving waters could be signìfic這nt.
Relating these estimates to the Water Quality Objectives (的 increase in 30% above 
ambient) suggests a significant breach of the standards set will occur as a result of these 
works. Even during the wet season when the ambient levels of suspended soIids w山
naturally increase (peak value 74 mgjl) the WQO's could 5t山 be breached at Station C2. 
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4.4.2 Transportation and Redepositîon 

尸
L
U

Once 鑫 sediß1ent load has been resuspen齡d within the water column, it is po路ìble 血at
it could be convey倒台om 出e site by current丸 winds and wave and red悍的ited
elsewhere. τne distances travelIed depend on many factors , includin皂白e physicaJ 
characteristics of the 是redged materiaJ,' method of 益redgi咚 (and thus the potential for 
resuspension), prevailing hydrodynamic. .regime and the ability to sustain sufficient kinetic 
energy. Potentially sensitive receptors in this connectìon include marine life and any 
seawater intakes which may be located within the area of int1uence. 

!
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Field data suggest 血at the majority of the dredged sediments will have a d怯meter less 
由an2∞戶也 Output from 出e mathematîcaJ modelling carried out for this Project 
indicates 出車t peak velocities are 0.3 m/s at the southern seawaH. 划le velocity (u:J 
within the 益re句ed channel may thus estimate這句:

Uz 站立1→ili
h2 

where U 1 品 peak velocity above the undisturbed bed , 0.3mJs 
h1 = Înitia1 water dept盔， 9m

hz = increased water depth 也e to dredging a trench , say 11m 
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Peak ve10citi個 immediately adjacent to the dredging zone could therefore be reduced 
by up to 25%. On this basis, the maximum distance a sediment plllme could travel in 
the first hour following rele在se would be 810m. However, s吋"Ïment release wil1 occur at 
a11 stageεof the tide and' not only at the point of maximum current velocity in the tidal 
cycle 仙d the distance 血e plume could travel in the first hour following release could 
range between about 30m and 810 m. 

Accordin萃 to the findings of the studies currentIy t.::ing undertaken by GEO into 也e
cumulative effects of dredging on the marine environme肘， it h認 been observed that in 
the first ten minutes after release 出e levels of resuspended sediments 抽出e surf:這ce
waters are reduce是 by 50% with a further r位luction of 三09是 in the next 30 minutes. Th is 
∞nfirß1S出e view 出at the impacts of dredgîng in 血e surface 甸的 (in terms of elevated 
suspended solids) 缸e relatively short term and 出at the majority of resuspended solids 
will be deposited in close proximity to the dredging site. 

On this basis the potential impacts arising from resuspension of sediments should be 
examin紹， not over a full working day but over a very much shorter time. scale. 
Assuming 225 tonnes of sediments are releru啥滋泣 a constant rate over a 12 hour perio益
(07∞個 19∞ hour哼， in one hour approximately 18.8 tonn品。fs吋imen認 will be rele站崗
的 the water column. Assuming the sediment plume is confined to the embayment 
(approximate volume 1.5Mm3

) , then the additional suspended solids load în the water 
column wiI1 be 13 mg丹， (cf am忌ient suspended so1ids level of 1午 17 mgJl at water 學lality

monitoring statÎon C2) which alone exceeds the WQO's for this area. 

The c10sest industrial sensitive receiver is the seawater intake for the pumping statîon 
close to the South Shore ferry jeny. It has been recommende這 that this pumpir單位ation

is relocated prîor to commencing marine works. Th is facilîty will be require是 to be 
reprovisione這 before reclamation commences, however the new imake may stîll be within 
出e area întluenced by dr甜甜ng works. 

Although operating conditions for the seawater intake at 也e pumping station are not 
known, it is generally assllme這 that suspended solids concentrations should not exceed 

4.5 

、

5
5

、
，

a

ia 
( 



Fina1 Rep<>rt 

Con f'ideDtial 
Doc. Ref. 
Rev. No. 

T3仰的

00 

14û mgJI at the point of entry. On the basis of the foregoing. estimates .and the ambient 
suspended 801 ids concentr泣ions recorded (at C2), it may be surmised that dredging 
work's may not adversely affect the operation of 也is facility. 囂。wever， it must be stated 
that the estimates are based on a short time frame and do not take into account the 
C單單位很ive e何ect of dredging over the entire working day which could be more 
significant (depending on 油e very localised hy啦。dynamic regime). Furthermore during 
the wet season the suspended 801 ids concentratio諮詢 the Study Area wi1l a1so na包rally
rlse. 

It is recommended that, water qual ity monitoring' is undertaken during the period when 
any marine works are undertaken. This programme should include sampling stations at 
any seawater intakes within the ar鉛 influenced by the dr叫ging activitîes. 

Mitigation measures are aIso recommended to minimise the impacts of dredging on the 
receiving water quality. 

4.4.3 Oxygen Demand 

Prîor to commencing any m訂ine works, it is essential to deflne sediment quality in order 
給 evaluate the potential impacts of 這也是ging on the immediate receiving water body and 
at the 勻。il disposal site, in addition to defining 出e spo i1 disposal me晶。d. Although 
sediment s鑫mpling has not been carried out in the immediate vicinity of the S但是y Area, 
recourse has been made to data collect叫 under the West Kowloon Rec1amation Stu句，

1991. 

When dredging takes pl鑫ce，這is鉛lv叫 oxygen levels will initially increase due to the 
perturbation and agitation within the water column. Th is will soon be followed by a 
dec1 ine in dissolved oxygen as the hitherto undísturbed sediments exert an oxygen 
demand 0祭品e receiving water body. 了。 illustrate the potential extent of these oxygen 
deman心， oxygen uptake rates have been computed on the basis of available inform泣ion
and on 出e basîs of the following 鉛印mptions:

• at least two grab dredgers wi11 be employed on棚site;
• 225 tonne of suspende忌 sediments could be released into the water column on 

a daily basis; 
• the .BOD in sediments 缸丸。n average, 11 ,000 mg/kg (Source : West Kowloon 

Recl位當ation Study); and thus 
﹒血e estÎmated oxygen demand exerted by the dredged sediments will be of the 

order of 2,475 kg/day. 

Assuming the oxygen demandJreaeratîon rate is constant over a volume V (m3
) then 出e

rate of reaeration can be calculated by: 

where 
f R = K,. (C暈壘。 v

reaeratïon rate 
reaeratîon tlux constant taken for Hong Kong Waters to be 0.231自y
(Source: W AHMO) 
saturation concentration of dissolved oxyg訟， taken to be 
?‘60mgJl at salinîty of 30ppt and 20 0 C (Source : Metcalf and 
Eddy) 

C = dissolved oxygen concentration (4.3 mg/J) (Source : ENPO S倍tion C2) 
V = volume of receiving waters 諮乳lmed to be 400m x 400m x 9m (ie withîn 

the Naval Basin) 
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r = 0.23 (7.6 • 4.3) 主 10*3 x 1,440,000 出e泊爾，

1093 ke:/dav 

Bas叫 on a rel ease rate of 225 tonnes of sediment per d哼，剖沿街 sedime役中ality 諮

provided in the West Kowloon Reclamatiç>n Report, it may be surmised 出at the oxygen 
demand in the receiving waters due to. this activity will considerably exceed the oxygen 
supply. 

… … nhru 

Even if it is assumed 血at the oxygen demand' 'of the sediments in 自 îs area is low 
(indicating a relative lack. of contamination) say with a BOO of 斗，500 mg/kιthen the 
reaeration rate would be 1,012 kg/day would balance the theoretical oxygen supply. 
However, it has been conservatively assumed 出at the top 1 m of marine mud will be 
cont認lÌnated and to estimate the oxygen demand on the receiving waters due to 
dre是對嗨， with respect to di泣an嗨， three scenarios have been considered. 

of influ~nce is a radius 400m; 
of influence is a radius 500m; and 
ofinfl立ence is a ra是 ius' 1000m. 
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c=cα 蟬 A BOD 
V.~ 

• tihHU 

where : V1 = 4.5 Mm弋 V2 =7.1M血弋 and V3 盟 28.3 Mm3 

ENPO 仗義tÎo詰 C2)

C = pred icted 00 concentration 
Ca = 4.3 m萃11 (ambient 00 concentr泣ion;
必 BOD 誼之475 kgl是
K,. = 0.23/d 

Based on the assumptions given , the impact of dredgìng on receiving waters wi出in a 
400m radius will be reflected in a reduction of DO levels by 品亮的1.9 認g/l. Within 
a 500m the resulting DO concentration is 2.8 mg/l (a reduction of 35%), and a 
corresponding 0.4 mg/l reduction în DO (< 10%) is predicted as a result of dredging 
activities within a radius of l000m. As noted previously these simple calculations are not 
intended to be definitive but to i11.ustrate 出e relatively short distances over which the 
effects of dr叫ging are reduced. 

Reference to the Water Quality Objectives promulgated for Victoria Harbour . Water 
Control Zone (not less than 4 mgll DO in 90% of samples), it is apparent that on the 
b絡站 of the assumptions made, dredging activities for this project are likely to 
∞ntravene the WQO.s both in terms of 00 and suspended solids. 

lt should be stress結出這t the foregoing ca1culations are based on local conditions, 
varîous assumption丸 and do not take account of the surface Iiquid oxygen exchange or 
the reaeration of the water column through wind and wave action. The foregoing. 
estimates do however illustrate the potential impacts on the receiving waters which could 
occur and highlight the need to consider measures to reduce the impact of dredging on 
the receivìng water body. Such measures inclu是e the provision of performance 
specifications for the dredgers , and operational criterîa 自由e Conditîons of Contract. 
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To estìmate the volume of water necessary to maintain water quality within and outs泊e
the Nava1 Basin at the same level the fo l1owing calculations have been carried out 
assuming 血at:
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(i) the BOD load Îs 387 t。∞勾結ay (reference : AB2H Report : "Sta鑫e 卜 Kowloon
System Interim Outfa11 Water Qua1 ity Assessment Fina1 Report, July 1993"). 

(ii) water quaHty at Station VX02 nearest to Stonécutters Island Îs predicted to be 
DO is 3.8 mg/l (BOO is 3.6 mg/l) during the dry season; 00 is 2.6 mg/l (BOD 
is 3.7 mg/l) during the wet season [source : WA泣MO model results for this 
study]. 

(iii) ~ = 0.23/day (source WAHMO) 

(iv) C. = 7.6 mg/I 

諒。腦凹
，

-G 
9
日
軍

自n 

C=C轟欄 A BOD 
Kr X V 

3.8mg/l = 7.至mg/l -..387.000 kf!/dav 
0.231是ay x V 

3.8 =法7.000 x l000m: 
0.23 x V 

0.87V 品 3. 每7 X 108m3 

V = 442 ，7會 1 ，762 昆主

In 自ew位 season

c = C，嘲 aBOD

Kr X V 

2.6mg/1 = 7.6mg/l -.J87 , QQQ kg/day 
O.23/day x V 

5.Q= 387.000 x 1000m3 

0.23 x V 

V 這位 336,521 ,739m3 

計lUS 愉e tota1 volume of water required to assimilate the outfall BOD load is about 
44OMm2 in the dry season and 340 Mm3 in the wet season. On this basis it can b~ 
紹給磁弱 that X 9ó of the BOD load from the SSDS Stage 1 outfall requires Ym3 of water 
to be as社milated. Values of X and Y are. summarised in the following table: 

' “ X Y(這ry season) -Y (wetsωson) 
% 10垂 xm3 10' x mJ 

.01 0.04 0.03 

.4 .3 

4.4 3.4 

)( 3~7o的以試析之共?JFd.. 2 7, "可: 19- :JI 
/川V V"L.:J X f.μFT-r 
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Clearly not all the tota1 load 仕om the outfal1 can ever enter the basin since the load is 
firstly di伍的ed by the outfa11 over the whole area of mixing zóne and only a part of the 
water in the vicinity of the basin can enter the basin. On the basis of the estimates 
made in section 4.12 the exchange rate in the dry season was given as 10% of 出e
volume of water in the basin. If it is assumed (conservatively) 出at 1 percent of the total 
outfa11 BOD load arrives in the vicinity of the entrance to the basin (this can be justified 
by comparing the 訂ea of the entrance ..With the 訂ea of the mixing zone) and of 出is 10 
percent enters the basin then only .1 pèrcent of the total load can enter tbe basin. The 
flushing of the basin required to assimìlate this load will be 0.4 Mm3, or about 30 
percent. Additiona1 tlushing of the basin should therefore be provided if at all possible 
to maintain the water qu剖 ity and it is recommended 也at additional openings be 
provided to accommodate 出is so ~ong as this can be done without compromising the 
operational efficiency of the basin. 
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Construction of the Seawalls/Br個kwater and Armouring 

Water quality issues relating to construction of the seawaIls, jetties and piers will depend 
upon the construction methods employed, and the phasing of the works. If出e seawalls 
缸e initia11y constructed with reclamation carried out behind and within a semi-enclosed 
basin as is common practice in Hong Kong, pollutants will tend to be retained within the 
Nava1 Basin. The extent to which water quality could be adversely affected, will depend 
upon the nature and extent of pollution load received. Many of the impacts will relate 
to elevated turbidity and suspended solids concentDtÎons in the water column. Any 
floating material or oil spillages will need to be removed by surface skimmers or sim i1 ar 
methods. The contractor wi1l be required to include an incidence response plan in his 
method statement, which will be most p己rtinent in connection with protection of water 
qu剖 ity at seawater intakes located within the area of int1uence of 出 is Project. 

4.5 
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Reclamation and Finishing Structures 

Impacts on water quality arising from finishing works , structures and surfaces will be 
similar to those out1ined for the land based 'facilities. As it is not possible on the basis 
of the available information to define the extent of such impacts, it is recommended 出at

consideration is given to developing pollution prevention as well as control measures. 
Th is is discussed further in Section 4.8. 1. 

4.6 
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Disposa1 of Dredged MateriaJ 

The Contractor will be responsible for the disposal of spoil from 出 is site. He will be 
required to provide a sediment quaJity repo口 and disposal requirements to 出e Fill 
Management Committee (FMC) prior to commencing any dredging works in accordance 
wi血 Works Branch Technical Circular No.22/92. The FMC will determine the actual 
disposal site taking account of the quality and , quantity of spoil generated. 

4.7 

Although no sediment sampling has been carried out in the area for this study, from 
existing data it may be conservatively assumed that the top layer (1 m) of marine deposits 
is class 'c' and therefore requlres special dredging and disposal methods. 

U 

Although disposal of other dredged material will ultimately be 出e Contractor's 
responsibility, it is recommended 出at any material wh ich could be used in reclamations 
or as fill source should be disposed of to a public dump for use at a later date. Any 
other material which is unsuitable for reclamation or tï l1 should be disposed of at a 
publk landfill as required by the DEP. 

4.9 
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A岱uming the remainder of the dredged material is uncontaminated, consîderation mav 
be given to ìnfilling the embayment which will be created to the east of the proposed 
Nava1 FacilîtieιDirect disposal of marine mud to this area would not only provide a 
這誌posal option which eliminates off-site transport是tion， but woul益 offer an opportunity 
for soft landscaping of the eastern (external)認pect of the proposed faciIities. On 祕vice
provided by the ecology specialis恕， engaged for this Project~ this coul是 provî是eav議luable
resting and nesting 訂ea for , inter al i昌， night herons and waders. Furthermo峙， infilling 
this bay would reduce the potential for the collection of marine litter 訊益是ebris which 
could be washed into this area at various stages of the tide. 

Consideration has been given to ways to reduce the potential impacts on water quaJ ity 
舍。如忌。th land base是 and marine based construction activíties. 

Mitigation Measures 4.8 
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Land Based 

Prior to commencing constructîon, a series of perimeter drains should be provided with 
sediment traps installed at frequent intervals , to prevent surface water which could be 
contaminated with oils sediments or other materials being discharged directly into the 
鑫djacent embayment. The perimeter drains should be connected to the drainage system 
and discharged vÎa an outfall wi出 screenìng and oil separation provided. 

4.8.1 

1t is reco扭扭ended that if any concrete or 結phalt batching plant are established on叫泊，
bun也 will ne。這 to be constructed to cont鑫in materi益1s which may be spilled during 
construction. Such spillages woul是 have to be col1 ecte哇， separate是 and the 其中id fraction 
discharged to the foul sewer for further treatment 站在ccordance wîth the provisions set 
out in the Technical Memorandum on Stan忌器Z啦 for 主ftluents discharged into Drainage 
and Sewerage Systems, lnland and Coastal Waters (TM). LU 
Water or any other liquid which may be used to dampen stockpiled material (to reduce 
dust generation) should be collected in drainage pits constructed around these areas 如是
reused to minimise both water consumption rates on site and disposal requirements. -
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In accordance with the re哇uirements of the TM , all liquid wastes including domestic 
effluent shaH be disposed of vi孟 a foul sewer, connecting to the new Sewage Treatment 
Works to the northwest of the site. If this is not practical from the point of view of 
timing or for other considerations then an adequately sized septic tank arrangement or 
similar packaged treatment plant will be required , to accommo也te the size of workforce 
engaged on-site. Sewerage and connection to the CT8 sewer should be provided as early 
as possible in the works programme. 

Measures to Protect the Marine Environment 

It may be concluded 出at grab 是redgers will have a greater short term impact on the 
water colum泣 compared with other dredging techni伊es. Al品。ugh dredging activities 
could have a severe impact on‘ the receiving waters these s美oul這 be local 1 y confined and 
也us able to be controlled through oper這tional practices and 叩plic泣ion of mitigation 
measures which include low í昂pact d redging metho也. ControJs on the operations and 
water quality monitoring while marine works are being ur這e口aken wHl ne惡毒 to be 
specified in the Contract Document. 

4.8.2 

IEf--Jwlli 
From the foregoing assessments it has been identified 出at increases in suspended sol ids 
concentrations due to dredging could have an adverse impact on the operation of the 

4.10 
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seawater pumping stations which may be Jocat軒1 within the 訂ea of influence of the 
dredgers. The reprovisioning of the saltwater intake at the south shore ferry jetty prior 
ωcommencing marine works is a key issue arisin蠶 from this 巨IA. 1t i終 recommended
告at water 這uality monitoring stations are located at any seawater intake, within a lkm 
range of the dredging works. Provision should be made for the installation of silt 
curtains 益round seawater intakes when the sediment levels in the water coiumn approach 
the action level of 140mg/l) for the duration of any marine works associated with 出h
project. 

1t is recornmended 出at wherever possible' the aim should be to reduce water 
ωnsumption on-site. For ex我mp峙， water used in the suppression of du泣 on stockpiles , 
should be collected and reused , thereby reducing the 閃電uirement to pretreat wastewater 
in accordance with the TM priqr to discharge to the foul sewer. 

For the protection of air and water qual ity, it is re∞mmended that wherever possible 
concrete should be brought in a ready mix form to reduce the need for providing 
concrete ba缸t臼ching facilîties on St∞on鴻e衍cu叫i丘tt詢e叫rγIs孟lan註ι. Should the Contractor wish to batch 
concrete on-site he shall be requîred to apply to the Director of Environmental 
Protection for a licence prîor to installing any facilitìes at this site. All wastew益ters
including washout water from concrete batch ing facH itÎ餘， will be disposed of via the foul 
sewerage system and 出e q臨lity will be regulated through the provisions of the TM 
(始pecially in connection with permitted pH and suspended soli岱 concentrations).

It is recommended that any material accidentally discharged to the marine environment 
which is aesthetically intrusive or which could exert an oxygen 是emand on receiving 
waters , should be removed using water. witches or simîlar 問uÎpme肘， as require忌，

It is recommended 出at a11 surface drainage is channelled through sediment traps 10 

separate sediments 合om runoff water, prior to 出at disposal via the fou! sewer. Regular 
maintenance of any sediment traps which are provide是 wil1 be r問uired to r泣的ltain their 
efficiency. 

It is recommended that around any concrete batching pla哎， the bentonîte mixing ar紹，
and any fuel storage or maintenance areas bunds are provided and dedicated 益rainage
systems installed，也 contain and allow pretreatment of any sp i1lages prior to their 
appropriate disposal. 

Measures which may be considered to prevent the backing up or blocking of drains due 
ωthe changes in formation levels include the reprovisioning of all septic tanks at a 
higher elevation, coJl ection of effiuent in. a sump and pumping out via 組 outfa泣， or by 
raising 出e leve.I of the existing land and services 8uch that 出ey are higher than 由e
recl缸nation to permit the principle of drainage by gravity to be reinstated. The 
foregoing a11 require further consideration. It is recommended that these issues are 
considered during detailed 如sign to provi岱 the most cost effective solution to 血b
problem. 

The Contractor wi1l be required to formulate an accident response plan which wil1 
include his propo路Is for effectively 益結ling with any spillages of fuels or oil either 
directly or indirectly to the marine envirònment during the course of his work and wi1l 
be en益。rse是 by the Engineer and a11 relevant Government Departments. 
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All effiuent will be disposed of via a foul sewer and will be r問uire是 10 comply with 出e
provisions of the τM. 

4.11 
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Impact Monitoring 4.9 

to schedule and design his works such that he: 

of fill or 

will be required The Contractor 

• • 
at any location other material • 

出eto oxygen levels due in. dissolved • 
solids to the water column. 

To ensure the Contractor is carrying out the Works in such a manner as to minimise 
adverse impacts on receiving water quaIity duri時 execution of the Work萃， it is 
reco扭扭ended that împact monitoring for all marine based activities is 間是ertaken to 
co誰在rm the 泣益瓷缸吋S 認t 誰re being achieved<< 
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TheE路gi泣eer s盔的i益結tablish a series of Designated Monitoring Stations wi由 each
statio註泊.ving 盞是e皂白話 (measured) target limit for turbidity defined by the Engineer. 
One station wi1l be locat叫 near any seawater intake within a 1 km radius of the site. 
Two rnore stations will be located within the immediate Study Area, with a further two 
stations external to the embayment. 

Baseline conditions for water qu剖 ity will 忌e establ ished at least four weeks prior to 
commencement of the marine works by însitu measurement of dissolved oxygen 
concentration (mg的(00) and dissolved oxygen saturation (%) (D:)名) and temperature 
(OC). Water samples will be taken for immediate onsite measurement of turbidity 
(NTU) and laboratory analysis of suspended solids (mg/L). Baseline monitoring will be 
undertaken at all Designated Monitoring Stations, for a period of one month prîor to 
the commencement of the marine works on tour days of each week. 話。nitoring shall 
be undertaken at each station on the mid tlood and mid ebb tides at three 臼pths~

namely, one metre below the water surface (upper), mi社 water depth (middle) 韋拉是 one 
metre above the sea bed (lower). 訂le baseline resu1ts 訊社 WQO shall form the basis 
for calcul揖ing trigger, action an是 target levels to be us吋 in the impact monitoring. 
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Impact monitorîng will be u皂白rtaken ， during the course of the Works , on three working 
品戶 per week at each predefined Designated Monitoring Station. 叮le interval between 
each sampling seri鉛 (mid ebb and mid t1 ood) will not be less than 36 hours where two 
se話。f 曲e rurbidity, DO, DOS and temperature levels shall be measured and water 
samples for suspended solids taken at each depth. Where the di仔erence in value 
between the first and second reading of each 墨et is more than 25各自e readings shaJl be 
discarded and further readings shall be taken. Suspended solids analysis witl continue 
until such times as a clear relationship is determined with turbidity. 

If the monitoring data of tu了bidity or suspended solids or dissolved oxygen show a 
deteriorating trend or TAT le'vels for any of these three parameters are exceede忌， the 
Contractor shall take action in accordance with an Action Plan which shall be 組已mi說“
to and agreed by the Engineer and EPD. 

steps 
泊流

Action on detecting a 是eterioration in water quality 泊all include aJl nece主sary
taken by the Contractor to 墨tem the deterioration a只是 re編俗話說誌h the st矗立18 q泣。-
8teps 認ken wi1l inclu這e but not be limite是 t眩，

4.12 

minimises disturbance to the seabed while dr叫ging;

minimises losses of dredged materia1 duri時 lifting and transportation 
dredged materia1; 
preven臼 discharge of pollutants, fill or 命吋ged
that approved by the DEP; 
prevents the unacceptable reduction 
dredging or backfil1 ing; and 
prevents releωe of excessive suspended 
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checking of all marine plant and equipment; 

of any marine plant or e午lìpmentmaintenance or replacement 
the deterioration; 

• 
• 

門
仆U

of a11 .silt screens; and checking and maintenance • 
review of aIl working methods. 

The genera1 procedures to avoid pollution' 'during dredging works ìnclude 出e
requirement that the Contractor shall design hîs working methods and use equipment 
血at shaIl minimise 出e risk of silt and other contaminants being released into the water 
column . 

• 

For the pu哼。$認 of evaluating the water quali哼， all values shal1 be depth averaged. A 
monthly sumrnary of all 也ta will be prepared and will include at least the following: 

i們
N
U

are WQO's or limits target and act10n 

results; 

trigger, 

copy of all 血e monitoring 

the whenever highlighting 
exceeded; 

• 
• 

of the action plan whenever the trigger, action a只是 target leveIs implementation 
a 缸e exce叫“;

• 
們

as a result of 

of reasons for non-compliance; 

identification of mitigation measures taken by the Contractor 
exceedir可 the trîgger, action and/or target limits; and 

identification • 
• 

received. 

A copy of the summary 這位a will be made ava iJable for inspection by the DEP at his 
request, and by the Contractor. 

copy of all complaints • 
i
尸
U
(

刊
U

τne Contractor shaIl provide a summary of any specific activities recentIy undertaken 
which may affect the water 中叫ity parameters, an吐 any remedial measures deemed 
necessary as a result of non-comp1i這nce whenever target I imits are excee忌。d. 旺，也e
Contractor has not taken appropriate 辜負d effective measures to reduce the w紅色r quaIíty 
impacts, the Contractor may be required to take al1 measures necessary to improve the 
water qua1 ity .計le trigger, action and target levels (f A T) wîl1 be endorse是 by both the 
Engineer and EPD ‘ 

An action pla泣 for water quality monitoring h喜s been drawn up and is included as T為le
4.3. ahuu 
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Action Plan for Water Quality Monitoring Table 4 .3 

Action by 

[J 
Contractor Engineer Event 

Acknowledges verball y. Notifies Contractor. Monitoring results 00 a single 
倡“sion índicate trigger 
levels are 都起iev吋. RUU 

Reviews plant and working 
methods. Subm.its remedial 
proposals to Engineer for written 
忍pproval. Implements remedial 
齡tion in receipt of 叩proval.

Notifi鉛 Co訟ractor.

Requires deployment of 
Contractor's existing ,.,1ant 
and methods to be 
a建juste這 to meet WQR. 

Monîto詰ng r.綿的話。n two 
consec滋ive oc儲sions indicate 
action levels are approached. 

Increases monitoring 
frequency to daily. 

huu

,tcuu 

Reviews plant and .meth04~. 
Submits proposals for altemative 
or additional plant and/or 
methods to Engineer for written 
approval. 
Implements remedial actions 
ímmedîately on receipt of 
approval. 

Notifies Contractor and 
Environmental Protection 
Department. Requires 
Contractor to deploy 
altematìve or a這位itional

pl削t and/or methods to 
meet WQR. (for example 
slower dreùging rate) 
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Continues to monitor on a 
為ily b訟is and takés 
water samples to confirm 
suspende這 soli這s levels 
側是 DO concentr滋ions.

Implements 訟pproved

remediation measures and 
ensures cornpliance of plant and 
methods. 

Notifies Contractor and 
Environrnental Protectìon 
Department in w吋ting. If 
approved remedial 
measures have not been 
implement錯. Engineer 
dlrect~ Contractor to 
C悅se related works or 
pa叫S of works until 
approved measures have 
been implemented and 
plant and methods rnade 
to comply with the 
叫uired approvals. 

Monîtoring results indicate 
persistently unacceptable 
conditions. 

Provides further m錯sures to 
achieve compliance of plant an是
methods. 

Contlnues to rnonitor on a 
這位ly basis and takes 
water 血rnples to confirm 
suspended solids 
conc己ntrations. If a11 
approv叫 measures are 
limplemented and T A T 
levels sti1l exceeded then 
the Contractor will be 
required to (0 cease work. 

InstaUs silt curtains around the 
intake. 

4.14 

NotifièS Contractor. S.S. concentration at defined 
seawater intake > 140mg/l 
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4.10 Water Quality Monitoring of Disposal Sites 

The Contractor shaI l ensure that all marine mud , contaminated marine mud and 
uns泣itable materiaI is disposed of at the approved locations. He wiH be required to 
ensure accurate positioning of ves紛is before discharge and to submit and agree 
proposals with the Engineer for accurate positional control at disposal sites before 
commencing 這re草莓ing. All disposaI i~ designate是 marine 白mping grounds shall be in 
accordance with 詰le conditions of a I icence is位led by the DEP under the Dumping at 
Sea Act (Overse船 Te甘itories) Order 1會75. Floating 部是 contaminate是 materials (給
defined by the DEP) will not be acceptable at marine 出mping grounds and will re伊ire
other methods of disposaI訟 required by FMC. 

The Engineer may monitor any vessel transporting material to ensure that loss of 
materiaI does not take place during transportation. The Contractor shall provide aJl 
reasonabIe assi泣如ce to the Engineer for this pu中ose and sh叫 1 design his methods of 
working to minimise pollution and shall provide experienced personnel with suitable 
training to ensure 出at these metho紅紅e implemented. 

Water qu叫 ity monitoring of disposal sites will be required to ensure the working 
methods do not adversely affect water quality. 
The Water QuaJity Monitoring equipment sha l1 include dîssolv吋 oxygen and 
temperature measuring equipment, turbidity measuring equipment, water depth detector 
an是 globa1 positio別詰g system. Baseline monitoring shall be carried out for the various 
water 草綠1ity parameters wh ich shall be establ îshed prior to the commencement of 出e
dumpÎn萃 or dredging operation. The Contractor shalI 的tabl Îsh the Basel ine cond îtions 
by measuring turbidity, dissolved oxygen concentr泣的凡是i路。Jved oxygen saturation at 
all design眠。這 monitoring stations on four sampl ing days per week at mid 矣。。這 and mi是
ebb for one week prior to the commencement of the operation. All measurements 品all
be taken in situ and at three water depths namely 1m below water surface, mi是社epth

個d 1m abo、"e the seab剖.

• During the course of the marine works , monitoring shall be undertaken three 
days a week. Monitoring at each Designated Monitoring Station shall be 
undertake話。n a workin惡 day. The interval between each series (mid-的b and 
mid-flood) of samplings shaJl not be less than 36 hours. The values of 仙rbidity ，
DO and DOS shall be determine忌 Two measurements at each depth of each 
Station shall be taken. Where the difference in v這lue between the tirst and 
second reading of each set is more than 25% of the value of the tirst readin言， the 
readings shall be discarded and further readings 甜甜 be taken . 

• 

• 

Should 出e monitoring programme record levels of turbidity or dissolved oxygen, 
whîch are indicative of 鑫這位位iorating sîtuation such 出缸， in the opinion of 出e
DEP, closer monitoring is re每uire丘，出e泣 DEP may direct 出at monîtoring shall 
be undertaken daily at each Designated Monitoring Station until the recorded 
values of these parameters indicate to the satÎsfactÎon of DEP an improving and _ 
acceptable level of water quality 。

For each monitoring statíon, the initial target limit for Turbidity shall be 30完
above the average readîng obtained for each station at the 'Baseline' stage. For 
dissolved oxygen, the target limit should be 2 mg/l within 2m of the seabed and 
4 mg/l for the remaining water column. 

4.15 
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Should the monitoring programme record leve)s of turbidity or dissolved oxygen which 
are irlaicative of a 如eriorating situation such that in the opinion of the DEP more 
frequent 血onitoring may be required. 

4.11 Contract Clauses 

On the basis of the foregoing 訟sessmen話，話給 apparent th益惡pecific ∞ntrols will need 
to be app1ied to protect the receiving waters, both at Stonecutters Islan是如是誰品e spoil 
dumping grounds. Specific controls will also be 時quired for the protection of facilities 
using sa1twater drawn from within the Study Area. 

Contract clauses which are proposed for the construction phase of this Project are 
也taile是 in Appendices C and G. 

4.15 
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OPERATION PHASE Il\1PACT OF THE NAVALFACILITIES 

Key issues to be addressed in connection wi血 the construction of new harbour facilities 
include alterations to circulation rates, sedimentation patterns and water quality. 

Modiñcations to the Existing Coastline 4.12 

4.12.1 Circulation 

τbe following section provides a brief descriptiori of the tidal regime prevailing in. the 
waters around Stonecutter$ Island. Recourse has been made to the predictions of tidal 
velocityand direction made by the mathematical model (W AHMO) at six stations near 
Stonecutters Island (Figure 4.1 refers). Velocity data were supplied for the surface and 
bottom layers during spring and neap tides of bo血 dry and wet seasons, in addition to 
which a selected areal flow diagram (velocity vector plot) was supplied for each tide. 
These data 缸e provided in Appendix 1. 

As the scenario mode l1ed did_ not include the geometry of the Nav~1 Basin per _se, the 
direct impacts of this facility on the local tidal regime can only be conjectured. As a key 
concern of 出is Project is the impact of the operations of the Naval Facility 00 the 
receiving water , quality, attention has 也us focused on the potential conveyance of 
pollutants in the surface layers around Stonecutters Island and the impl icatioos 00 any 
sensitìve receivers. 
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DryS組son

Salient features of the tidal field in 出e vicinity of Stonecutters Island are summaris位l
in Figure 4.2 , which depicts directional variation and peak values of tidal velocity during 
白色 flood and ebb cycl的 of a typical neap tide. Both the upper and lower layers flow in 
unison (vertically homogeneous) with variations exhibited only in the peak velocities. 
Corresponding spring tidal cycles are very similar with respect to directional variation 
but differ somewhat in the peak velocity values. 

In the deeper waters to the S-SW of Stonecutters Island surface layer flows are 
principally uni~irectional ， with the mainstream of the current osc il1ating along the NW. 
SE direction (parallel to 出e axis of the Northern Fairway). Closer to Stonecutters 
Island, the surface current follows the contour of the CT8 Reclamation and the southern 
shoreline of the island. Local1 y, and increasingly so as the shoreline is approached, the 
t10w pa自ern of the surface current approaches that of one.d imensional tidal flow , 
exhibiting very Iimited variations in the direction of the velocity vector during each flood 
and ebb cycle and regular occurrence of tidal slacks between each six-hourly flood and 
ebb cycle. At Stations 1 and 4, which are closest to the shoreline, the current practically 
osc i11 ates along the east-west axis , reducing to zero every 6 hours. 
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However at station 3 the pattern changes and in the transition from flood to ebb the 
period of tid a1 slack is no longer evident and consequet')tly the tidal period extends to 
12 hours. The predicted minimum velocity is about 0.03 m/s and occurs between 1.5 to 
2 hours before HW at Stonecutters Island.τbe regular six hourly t1ood.ebb cycle 
characteristic of Stations 1 and 4 is replaced by a 2 hour tlood (current direction : W-I0-
N to W-36-N) and a 6 hour ebb (current direction : E to E-18-S) with a 2.hour transition 
period in between. During this transition period the velocity vector rotates c1 0ckwise 
from 306 to 100 degrees without ever achievÎng zero velocity. 

4.17 
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Station 3 Îs a typica1 because it lies 位 the edge of the mainstream of the tidal current 
oscillating between Victoria Harbour and Tsing Yi and is infl'uenced by its proximîty to 
Stonecutters Island as well 諮詢出e shal10w waters in front of the new typhoon shelter 
at W鉛t Kowloon. 

On a typical spring tide during the transition from flo。這 to ebb the conditions at S話說on
3 app臼r to be influenced by a large clockwise vortex extending from the southern tip 
to S的necutters Island to the typhoon shelter and extending to the waters of the Yau Ma 
Tai anchorage. Evidence of 出is vortex is confirmed through the velocity magnítude and 
是irectîon versus time plot for Station 3. 

Stations 2 and 6, demonstrate trends in velocity direction and magnitude which are 
intermediate to those characterising Stations 1 and 4 an這位atÎon 3. 

Residual circulatîon patterns，孟S outl ined above t will play a significant role in the 
transport of pollutan也 originating in this 缸e孟加nd not just from wi出in 品e NavaJ 
B越in). It may be conjectured 出at due to the similarity in velocities durin萃 spring and 
neap tides of the dry season (especially at Station 3), residual circulation pa-民erns are 
likely to be similar throughout the dri season. 

On the basis of the foregoÎI道，也e followîng transport scen紅ios 訟ay be inferred for 
pollution (such as an oil slick) associated wi出 activities relating to the Naval Basin: 

• during the flood tide, effiuent will be conveyed westwards skîmming the CT8 
Reclamation, bifurcate and drift towar缸 the Tsing Yi coast and the Rambler 
Channel; 

• during the ebb tide, effluent will be conveyed in an easterly 是îrection fo l1 owîng 
the Faci1ity's southern breakwater and the coastline of Stonecutters Island until 
it reaches the location of Station 3 where the direction of the surface current 
velocity persists 鑫.t E寸8-S throughout the ebb cycle. Thereafter, eftluent is likely 
to be dîsperse是 in an E to SE dîrection, with part lingerìng in the nearly stagnant 
and heavily polluted waters off West Kowloo泣. The formation of the vortex in 
this area 缸咱自e potentiaJ lack of dispersion sugges誌出at any poUution 
convey叫 into these waters could have an adverse impact on overaU water qual Îty 
in this area. Although 血e existing situation indîcates the waters are heavily 
polluted it is a fundamental desig泣 aim to minîmise the potentiaJ impact on any 
water body through construction or operation of thîs Facîlîty. 

WetS磁son

ln the wet season the situation 15 more complex. Salient features of the tidal field during 
出e flood an是為b cycles of a typîcal spring ti這e are summarised in Figures 4.3 and 4.4. 
The overall flow pattern is similar to that exhibited during the corresponding dry season 
tides, net transport in 是eeper waters beiI忘記alized along the NW-SE axis 姐是 close to 
the shoreline, in an E-W direction. Broadly similar conditions prevaH 如ring the wet 
5路son neap tide. 

During both spring and neap tides, the variation of velocity magnitude and direction at 
Station 3 is very 討血口紅的出at prevailing during the corresponding cycles of the dry 
給訟on. However~ velocity vector plots are not available for the flood-ebb transition of 
the wet season ti這es and therefore the occurrence of a residual circulation pattern in the 
wet season tides cannot be 白白ned.
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From the foregoing it may be concluded 由此a1terations to the very local flow regime, 
the location of Ùle entrance of 出 is fac iJity and the implications for maintaining water 
quality within the Naval Basin and the e叮叮ts of activities therein on external water 
qua1 ity all require detailed mathematical mode l1 ing (hydrodynamics 'and water quality) 
studies to be undertaken. 

Water Exchange Rates 

Local circulation of water within the basin and the rate of exchange wi由 external tidal 
streams is of critical significance in maintaining water quality within and external to 出e
Naval Basin Exchange rates are prim訂ily an interaction of the following: 

• the tidal prism of the basin; . the horizontal eddy generated at the entrance by passing flow; and 
• the vertical circulation created by density di仔erences between the water within 

the basin and the external water body. 

SimplisticalIy the -tidal prism (v J is the product of the area of the basin (estimated to 
be 160，∞Om~ and the tidal range. The tidal ranges (taken from previous modelling 
data, Figure 4.5 refers) 訂e presented in Table 4.4. 

Table 4.4 Tidal Ranges 

Sωson/ Tidal Range (m) 
Station 

Dry Neap Dry Spring WetNωp Wet Spring 

"B" 1.2m 2.3m 1.2m 2.4m 

If the smallest tida1 range is considered (to give the smallest rate of exchange of water) , 
the volume of water which will theoretically be exchanged is 192,OOOm3 per tide which 
is equivalent to approximately 10% of the volume of water within the Basin. An 
estimated 50% di叮erence exists between the maximum and minimum (wet spring and 
wet neap respectively) water exchange rates for the proposed facilities. 

Depending upon the precise alignment of the seawal1s entrainment of the horizontal 
eddy which could form near the entrance of the basin could also be important in 
optimising flushing rates and dispersion of pollutants, although cognisance should be 
given to the foregoing discussion relating to water movements at station 3. The rate of 
horizontal water exchange may be approximated by the following formula 

VS X A T X U

一π
X LU X LHH X F

打
= La 

v 

where 

Vb = total volume of water exchanged per tidal cycle by horizontal exchange flow 
丸， f2 = empirical coefficients depending on the geometry of the harbour 
h = depth of harbour entrance relative to MSL 
b = width of harbour entrance 
Uo = main flow veIocity in front of the entrance 
T = tidal period 
Vt = tidal prism of harbour basin 

4.19 
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4.13 

4.14 

Water exchange rates due to density currents may a1 so occur due to differences În 
density of the waters within the b絡站 and the main泣ream flows. Exchange through this 
mecb訊ism 恥 is more effective 也an the foregoing as it affects the entire basin wi出

where 
Qd = exchange rate due to density currents 
U，口 tlow velocity relate挂 to the tidal prism 
β= density of water 

且這ensÎmetrÎc Froude number 
已且 coe'節cient

(Source : Del食 Hydraulics Laboratory Technical Publication , June 1983) 

The foregoing 叫uations have been incIude是 to demonstrate that. water exchange rat岱
depend upon, inter al誨，也e actual d imens ions of the 已越泊， the width of the harbour 
entrance and the depth of the basin. The foregoing calcul綜ions 哀lso ilIustrate the need 
for very careful consideration to be given to what appe訂s to be a simple problem but 
is in 包ct a very complex issue. Actual dimensions and al這nments 血e openings' of the 
aforementioned need to be d的igned to maximise water exchange rates an是 maîntain

water quality witbin this semi enclosed basin. 

Future Water Quality 

Under句ing factors which will influence water quality within the Naval Basin “ will be 
defined by interactions between the following: 

• tidal exchange rates and 出e dimensions and posîtioning of the entrance to the 
basin，指 discussed a忌。ve;

• quaJ ity of the water penetrating the basin; 
.主ny uncontrolled ingression from surface 'water runoff 合om 出e hinterland; and 
• water borne operations and activities within the basin itself. 

From the foregoing , it 站的ident that tbe positioning of the entrance and breakwater and 
註leir precise dimensions will have a direct impact on the rate of exchange between water 
within the basin and external pollution s如此也. During detailed design 也誌誌sue will 
needωbe c紅efulty addressed through , for examp峙， model1ing of the basin if water 
quaHty (both within the basin and in the îmmediate vicinity external to the Basin) is to 
be protected. 

External Water Quality 

A key issue identified through this Study is the intluence of external pollution sources 
on water quality within the Naval Basin. A fundamental concern relates to the potential 
ingression of eft1uent discharged through the diffuser of the SSDS Stage 1 Outfall into 
the Nava1 Basin (refer to Figure 4.5). 

For the pu昂的結 of this EIA, the results of three 是iscrete scenarios were provided by 
EPD to assist în the general evaluation of future water quality in the Study Area.τh學
model studies were carried out (for other projects) 的ing the existing situation as a 
reference point and two future scenarios as fo l1ows: 

4.20 
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• the 1996 baseline c船只認d

• the SSDS scenario. 

有f
f
-
-
L

Output frorn the models was used to generate a serîes of concentration versus time plots 
for all parameters stu這ies， which are provi是“ in Appendix 1. The three st泣ÎOI溶 (shown
on Fi哥拉e 4.1) chosen for detailed exam~natîon include station VM7 to 血e ea紋。f the 
Study Area, WM3 due west，訊d station 'VX02 which is directly in the area of influence 
of the SSDS Stage 1 Outfall, to illustrate changes in water qua1ity primarily due to the 
Stage 1 outfal l. 

LHuhuu-hu 
Summaries of the 0法tput 紅e provide是 as tidally averaged mean values of dissolyed 
oxygen, biochernical oxygen 是emand ， organic nitrogen, chlorophyll and suspended solids, 
par缸neters for the 199至(B都eUne) and SSDS Scenario. Predicted mean values for 
various par缸n位ers for these two scenarios 訂e provi臼d in Tables 4.5 through 4.10. The 
data are related to the existing situation with percentage changes included in parenthesis. 

Table 4.5 Summary of Modelling Output DO (mg/l) 

slat岫 伽)'8鋪0lOI1 伽y seaa呻 WctS備制1 WáS偏偏皇軍

?哇apT治e Sprin& T岫 F確攝pT悅e Spril'll T愉

1996 部部 l~尚 部DS E勢~ 鈞。s 嗨，惡 SSDS 

VM7 U.L. 3.矢口" 3.0(25分 2.1(21 ') 3他4(-) 0.2(t 萬惡} 2.3( t J:56) 3.3(14l) 3.1(18i) 

L.L 3.4 2.9 2‘革 3.3 0.1 2.1 3.3 3.3 

VX'也 U.L B吧71) 4歧l1j} 3.轟〈紛紛 3.7(17.) O.6( 145) U(t2x) 3.1( '9) 3‘7(1當〉
L.L 3.6 3.7 3.矗 3.5 0.2 10 3.6 3.6 

WM:3 υ‘L .s.3( &5) .s.3{ &5) 5.1(品7) 5.6( 19) 2.錢 19) :!.8l t:;的 是.S( 主 3) 4.5(l2) 
L.L 5.3 5.4 5.7 5.7 2.8 :,1 .0 4‘6 4.6 

Table 4.6 Summary of Modelling Output BOD (mg/ l) 

、

、v
a
r
-
-
J
l
i
-
-
&

stat.制E 指')'Sca鷗 Dry S剖帥" WC!~ WctS編緝3

Neap TIde Sprlr嚕 Tk\.e Ne攝p Tide Sprlng Tide 

1!J9‘ 路路
19!“ SSDS 1俠~ SSDS 1996 峙。s

VM1 U.L. 么7( 41 8) 3.2( '5) 3. l( t法力 2.8( t 5) 3.8( t 33) 1.8(& .50) 2.6( 115) 2.紋 t Z6)

L.L 2蠱霉 3.3 乳2 2.8 4.0 '2.11 2.5 2.8 

VXi如 U.L 2.穴 U3) 3.7(' 95) 么7( '50) 3.5(190) 3.錢 19) 4.泣，η 立穴 t2S) 3.2{tOO) 

L.L 么? 3.5 2.7 3.2 3.5 3.4 2.5 2.9 

WM3 U.L 1.吭 117】 2.8(t揖〉 2.0( t4S) 3.立(t 190) 2.錢 19) 4. 1( t $4) 乞尋〈棚} 3.哎 164)

L.L 1.車 2.6 1.9 3.。 2.4 2.9 '2.0 2.5 

Table 4.7 Summary of Modelling Output ON (mg/l) 

鐵盧扭a 倫y SaA胡 Dry sea.l糊， WáS給紛n Wct Sa“Nl 
Nap Tidc Sprlng Tide ?你瓏P Tide Spr切ITkk

"“ SS懿 19906 SSDS 1996 徑:這 1例沁 SSDS 

VM1 U.L. 0.1(-) 。.1.5{ t50) 0.16( t 14) 0.1酬 tl4) O.o::!(t2x) 0.17(t 17畫: O.18(16lt) 。‘':xl( t 18x) 
L.L 0.1 。金 16 0.16 0.16 0.01 0.17 0.17 O.~ 

VX02 U.L 0.10( 125) 0.1次 ，.50) O. l1( '22) 0.15廿2:!) 0.00(-) O. :!:3(16x) 0.17抖。 0.1創刊9)

L. l. 0.10 。.14 0.11 0.1岳 0.0 。“::;0 0.17 。‘ 19
WM3 U.L 。"ω 0.00 0.07(116) 。。紋~t 1.5x) O.08{i 3:l) O. t5( t50) O.t錢 t 7) 0.16( 7) 

L L. 0.09 O.的 0.01 0.09 0.01 0.13 0.15 0.15 
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Table 4.8 Summary of Modelling Output TON (mg/l) 

StaUøø 級')'Sa鷗喝 Dry S岫酬， WIt S個蚓、 WItSa凶。n
Nap T泌e SprirIø Tk恥 NcapT泌e 話princ Tkk 

E例h‘ 路。s 的“ SSDS 的96 i 都DS 2斜尚 部閱

V話? U.L. O.69( U) O.η〈斗 0.16(喘} O.“ (HS) 0.67(&4) 0.52( 13η 。‘剎(t2) 0.47什.7)
L.l.. 。.7。 0.74 。.71 0.66 0.68 0.52 0.44 0.47 

VX02 0..51(刊的 0.5缸，詢 0.47( t17) 0.5O( t 85) 0.4砍'。 0.51(t 11) 。3名，< t S)
0.51 0.56 0.47 0.50 0.48 0..5 1 0.39 . 

WM3 U.L O.峙。" O.“。 10) 0.28付 12) 。.31('切 0.39( 12) 0.4次會。 0.3次叫} 0.40(11) 
L.L 0.42 0.43 0.26 。.29 。.34 0.36 0.36 0.36 

Table 4.9 Summary ot Modelling. Output CHL (mg/1) 

必蠟踹 知')'Sa酬， 怨，. S岫酬， Wct S伯"。 W. Sei恤岫

Neap Tk恥 SprI綜， T紛e Ncap 叫“ Sprlnc Tkk 

19S‘ 錯。6 1 SSDS 1996 路。s 1996 SSDS 

VM7 υ.L. 1.9('11) 2.0('6) 1.1('6) 3.6( t3.) 4.5(t4.) 2.O( H 6) 乞0(抖。

L.L 1.9 2.0 1.7 3.主 4.3 1.9 化學

vx位 U.L 2.0(12) 2.哎 t~。 1.4{U 1) U(tI3) 3.8(' 46) 4.伐，何 3.) 1.9( .η 1.9<,7) 
L.L 立"。 2.。 1.4 1.單 3.擎 毒.岳 2.0 2.0 

吼叫3 U.l.. 1.6( &2) 1.6(&4) 0.9( &η 1成品1) 3.0( '32) 3.4行嗎 l.l似的 l.6( H月

L.L 1.6 1.6 。‘9 1.0 2 “S 2.囂 1.4 1.4 

Table 4.10 Summary of Modelling Output SS (mg/ l) 

l. z 『 ' 
泓泌枷z 伽y 恥aaon Dry se蹦跳 Wet S~幫)Il 毛有fet Se講“泌

N風pTide Spriß囂 Tide Neap Tlde Spri為華 T泌e

19'“ 邱肘 1996 ssr路 1996 SSDS 的“ SSDS 

VM7 U.L. S.鈍 1 27) 忌，從口。 .5 .8(t鵲 .5.7(t 15) ukanill1t1122 (6sm 12.輩('11) 13.2付 12)

1...L 5.7 矗立 .5..5 .5.4 13.垂 12. .5 12.8 

VX!位 U.L 8.7(' 的 9.5(' 11) a章(2) 9.6( t 6) 10.6( &4) 10.9( -) 1 1.鈍， 。 12.3C 刊物
L.l.. 8.6 9.S 試車 9.5 10.6 10.9 11..5 12.3 

WM3 U.l.. 11.次會。 1l.9( .的 13.錢是 3) 14.5(t 1) 成7(' 事} 9.1('4) 1l .3( '3) 11.帆，約

L.l.. 11.0 11.4 13.垂 i忌.1 7.囂 7.9 10.9 11.0 

Summary T必Ies : 4.5 to 4. 的

Note : ( ) indicates 完 change from existing cond itions 

t indicate improvement in water quality wrt DO but a deterioration 
qual ity for all other p鑫rameters.
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Analysis of these data indicate 也at a1though 出ere is likely to be some improvement in 
water 哇U話ity in Victoria Harbour, fo l1owing the implementatìon of the Strategic Sewage 
Disposal Scheme, it is still possible th泣 the WQO's for dissolved oxygen wiIl not be 
achieved in the short term. At station WM3 there Is very little difference between the 
的學6 and 也e SSDS scen紅io丸a1though compared to the existing situation a general 
4ωline in water quality is forec怒t.

r
J
1

可
-
4
，

1

In the vicinity of the outf:詣， water quality is predict叫 to dete言iorate wi由 significant
incr鉛ses in BOD, organic nitrogen an社 on the neap 泣如 of the wet season chlorophyll酬a
Whi扭曲的e data c位立lot be directly extrapolatéd to determine conditions wi出in the 
Nava1 Basin, it can 忌e surmised that there wiU be a general decline in the quality of 
water in and 當ound 出e facilities. . 
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ln s這mm訂y within thé Study Area, some significant changes in water 可uality are 
predicted over the neχt few years. As the eva1uation of circulation an是 future water 
t戶主Iity were not referenced to 血e S主me monitoring stations , and the" velocity vector plots 
do not cover the eastern extremities of the Study Area, it is not possible to determine 
whether changes in water quaIity are due to specific alterations to the flow regime or 
simply to the reduction in poHution loading from individual point sources as a result of 
出e SSDS Scheme. 

Although the implementatîon of Stage II of 血e SSDS (the Ocean Outfall), will e仔ect 組
improvement in water quality in the Study Area, in the short term effluent from 品e

Stage 1 Outfall will probably migrate into the Naval Basin with consequential impacts on 
water quality. 

Conditions under which d i1uted eft1ue就是ischarg以1 from the diffuser of the SSDS Stage 
1 outfall could penetr削e 出e Naval Basin are outlined in the following paragraphs. 
However it must be stressed th鑫t the issues involved are very ∞血斜眼， and the impacts 
can onJy be confirmed in ∞終ûunction with the specific appl挖出on of more sophisticat吋
evaluation tools such as mathematical models. 

The diffuser section of 品e Stage 1 Outfall is located within the Western Dangerous 
Goods Anchorage with its axis oriented in a NE to SW direction. The NE tip of the 
di侃lser is located in close proximity to the Northern Fairway and if a longituc拉伯1 line 
(w品) is drawn from the NE tip of the 話說15ef towards Stonecutters Island it will 
inter壽終t the southern penînsuJa at about 100m to the north of the tip of the penînsula, 
as illustrated on Figure 4.5. 

Ingress of d i1uted eft1uent 企om the diffuser to the Naval Basîn is 仿sentîally through two 
mechanisms which apply both to well mixed (homogenoω) 訊社 stratitìed receîving 
waters. The first of these relates to 出e lateral spreading of the effiuent (referred to as 
the wastefield) towar也 the entrance of the basin during the ebb tide; while the second 
relates to simultan鉤的 advection of effluent discharged from the diffu主er (during the 
srecedin2: flo。這 ti是母 along 出e Northern Fairway on the ebb tide. 

ji--Lefi!ILLIt--LJ}!ikflijiLgmfiii 

In order t令 understand the mechanisms involved in the transfer of pollut訊ts it is 
important to first cons站前出e development of the wastetìeld produce益 by eft1 uent 
dîscharged from a 刮起lser into a wel1 mixed or stratitled tlow tìeld. E能uent discharg紅l

from the diffuser will form a w俗話field which will either rise to 出e surface of the sea 
when the water column is well mix話't or will stay submerged îf the density gradient of 
也e stratified layer is strong enough to counteract the buoyancy of the plume. 
Depending upon 出e strength and orientation of the current, the thickness and 
strength/intensity of the pycnoc1 ine, the magnitude of the diffuser discharge, the length 
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of the diffuser and the depth of release it is possîble for the buoyant plume to penetrate 
也e pycnoc1ine and rise to the sea surface. 

The minimum initial dilution achieved at the sea surface or at the terminal rise height 
of a submerged wastefield, the thickness and the width of 血e wastefield and the average 
spatial initial dilution of the mixing zone depend on the relative magnitude of the 
variables given above. Th is issue of initia1 dilution and the extent of the mixing zone was 
the subject of mathematical modelling studies carried out for the Prelimînary Design of 
the SSDS Stage 1 Outfall. 

A preliminary analysis of the layout now proposed indicates 血at a portion of the 
wastefield derived from the Stage 1 outfall could penetrate the Naval Basin on the ebb 
tide during bo曲 spnng 個d neap tides. When the tide turns , the wastefield generated 
on the ebb tide, which will be diluted, will be conveyed back towards the Naval Facility 
個d could enter through the entrance shown on Figure 4.1 - 4 .4. 

Eft1uent discharged from the diffuser during the t100d tide will form a wastefield which 
wil1 initia11y be advected in a northerly direction during which time effluent will be 
dispersed and diluted. Part of 出e wastefield , having drifted in the waters around Tsing 
Yi, will be conveyed by the subsequent ebb tide back into the Northern Fairway and wil1 
flow in the eastern part of the Northern Fairway (which is very c1 0se to the west coast 
of Stonecutter Island). From the model results the t10ws appear to veer to the east and 
wi1l fo l1ow the southern coastline of Stonecutters Island during both spring and neap 
tides of wet and dry seasons. The alignment of the western seawall now proposed is 
心.)ected to encourage eft1 uent/flows to be drawn round the southern tip of the 
breakwater and penetrate the Naval Basin through the southern facing entrance. 

It should be noted 出at this pollution load is Iikely to be a combination of the very dilute 
portion of也e wastefield originating from previous tlood tide, pollution and flotsam from 
the Rambler Channel in addition to pa口 of the wastefield discharged on the ebb tide. 

In the wet season the two layer tlow regime is too complex to assess using the foregoing 
method and can only be addressed through the application of modelling techniques. 

On the basis of the foregoing assessments , it could- be surmised 出at efforts should be 
made to restrict the ingress of external flows of water to the Basin. While in 出eory this 
mayapp臼r to be a method to maintain water quality (thereby r叫ucing the potential for 
eutrophic conditions to develop) within the Basin in practice it will be critical to e叫lance

and optimise water exchange between the waters within the Naval Basin and the main 
stream. Th is is discussed further in the following section. 
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Confinnatory modelling would be necessary to define the extent of ingression of 
pollution to the Nava1 Basin and will be required for the detailed design of openings with 
the aim of promoting adequate flushing of pollutants from within of the Naval Basin to 
maintain water quality. 

4.15 Hinterland Drainage 

The following facilities could generate liquid eftluent and thus have the potential to 
affect future water quality within the basin: 

••• administration building; 
medica1 facilities (c1 inic and patient ward); 
military accommodation; 
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• rniI itary canteen; 
• pier lavatories; 
• vessels repair workshop; . oil depot and working room; 
• workshop; and 
• inflammable store. 
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皂白uent sources from 曲e administration buildin草， mil itary accom恕。這話ìon， pier 
lavatori缸~ and canteen relate to toilet and wasl)room wastewater and kitchen wastes 
both solid and liquid. Pollution loadings have been est!mated on the basis of 
information provi卻是 as follows: 

• onshore perm組ent staff 230 persons (residential); 
• local daily sta前 60 persons (employed); 如是

• sta叮 on board vessels 320 persons (residential). 

Estirnates of e扭uent flow rates and polIution loads generated by the aforement詣的是
personne1 the rapid assessment flow factors provi齡是 in the Sewage Strategy Study , 19路，
have been adopted 佇也le 4.11 refers). 

Table 4.11 Residential and Employed Contributions to the Efnuent Budget 

11
,|l

…

ji!iLlei--Lif--LLfi--

Parameter Residentìal Daily Employed PersonnelO恥 Total E誼luent
[Factor] (230 capita l) (60 capita) 忌。必rd (320 Flow Rate or 

capita) Pollution Load 

F10w (m3) 483m主/day 3.6m3jday 67.2 m3j益ay 119m3/day 
[R 峙。.21
正攏。.06)

soSuUd$pse(nkedec d>
9.2 kg/day 2.0 kg/day 12.8 kg/day 24 kg/day 

(190 mg/l) (202 mg/l) 
[R = 0.040 [50 mg /l] [2∞ mrzl !l 
E = 0.034] 

BOD (kg/。 9.2 kg/day 2.0 kgjday 12.8 kg/day 24 kg/day 
[R 祖 0.040 (190 mg/l) (202 mg/l) 
誰也 0.0341 i扭扭gL!] 12∞ mgfl) 

COD (kgjd) 20.7 kg/day 4.2 kg/day 28.8 kgjday 53.7 kg/day 
[R = n.09 (190 mg/l) (451 mg/l) 
E 澀。.0η i旦.mgL!] [~∞rrutLll 

TKN (kg/d) 1.8 kg/day 0.4 kg/day 2.5 kg/day 的 kg/day

[R 捕。.∞77 (37 mg/l) (40 mg/l) 
雖擺在制1] [1∞m.gill [1∞:mgL!] 

NH] (kgjd) 1.2 kg/day 0.2 kg/day 1.6 kg/day 3.0 kg/day 
[R 謂 O.∞5 (24 mg/l) (25 mg/l) 
E 需 O.∞4]

TIM (kg/。 0.02 kg/day 0.004 kg/ day 0.03 kg/day 0.05 kg/day 
[R 囂。翩。8 . (0.5 mg/I) (0.04 mg/l) 
E 旭 O.血泊6月 i之2μ!J i義.m&Ll1

E.coli 1.4E14 2.9E13 1.9E14 3.4E14 
(count/no.day) [2位∞ countl
[R 盤 6.15El1 過ml]

E 盟 4.92El月
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?這otel: r...m!!/11 indicates th c;! standard set in 出e TM. For the contribution of effluent 
from the personnel on-board both the po J1 ution contribution and the standar品 (for
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inshore waters) have been included as separate cornponents. 

Note 2: 1: ] denotes the rapid assessment factors from the Sewage Strategy Study (R = 
residentia1 contribution, E 口 employed contribution) 

Comparison of the data given in Table 4 , 11 above with the 泣如dards set in the TM 
indîcates that the pollution loading from the combined sources of domestic e但uent will 
comply wi也 the standards set for e摺uent discharging into the foul sewer leading to 
Government Sewage Treatment Works. 

The site layout makes provision for a sewage treatment works. No details are available 
regar忌器露出e anticipated level of treatment, whether or not this is a pumping station or 
whether the intention is to treat eftluent and discharge it from an outfall dedicated to 
the Naval Facilities. However, in the TM it 訴這tes 出at no neweftluent will be 
permitted: 

• in any typhoon shelter; 
• m any manna; or 
• within 100m of a seaw是ter intake point 

On 出is basis, effluent frOI這 the sewage treatment works woul是 need to be conveyed 
round the eastern headland before being discharged through a new outfa口， wh ich would 
have to be so d臨igned 出at there wouJd be no ri諒。f eft1 uent being drawn Înto the 
Naval Basin. The fact that the Strategic Sewage Dîsposal Scheme, Stage 1 sewage 
treatment works located on Stonecutters Isla泌 will be commissioned in 1997, when 出is
fac ì1 ity wil1 also become operation剖，如gg悠悠 that the most exped ient method of treating 
the e質luent arising on剛site is to connect Înto the foul sewerage system and convey the 
e館uent to the new SSDS Stage 1 S1W for further treatment. 

Furthermore, under the HKPSG no discharges of surface or foul drainage wilI be 
permi設ed to be ma是e înto the Naval Basin. Instead all liquid wastes should be 
discharged to foul sew位丸 wi出 connectîons made to the Stonecutters Island Sewage the 
Treatment Works. AlI wastewaters arising 紹信ite will be required to achieve the 
standards set 諒自e Technical Memorandum on Standards for Effluents Discharged Înto 
Drainage 訟這 Sewerage Systems , lnland 如是 Coastal Waters 佇M) (WPCO Cap 358, 
S.21); 

In order to achieve the stan品成s set in Table 1 of the TM "Stan是ards for effluents 
disch缸ged into foul sewers leading into Government sewage t倚在tment plants" it is likely 
自at grease traps will 泣eed to be installed within the canteen 射器inage system. To ensure 
these faciJ ities 0戶rate- efficiently 出e grease traps wîll need to be frequently cleaned out 
and the waste 路aterial collected, contained an是這Îspose忌。f to landfill. 

Details of the medical facilities to be provi是ed are presently unavailable, and for this 
EIA it has been assumed these facilities will only cater for minor accî這ents and 
emerg缸lcies. Pollution loadings from these sources are highly specîfic 訊社 depend upon 
the type of situ位Îon being dea1t with. lt is therefore recommer叫“自at no chemical 
wastes , either liquid or semi-sol泣， shall be discharged to 出e foul sewer. In紋路益， alI 
CI inical wastes shall be ∞ntaineris叫 and disposed of taking account of current and 
future practices. 
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Potentia1 po]]ution loads 企om the workshop maîntenance areas or refuell ing points will 
a1so depend upon the nature and extent of the activities being undertaken. Until such 
times as 出ese 紅e defined it is recommended that a series of pollution prevention 
m開sures are 泊corporated in the design of the facilities. It is recommended that: 

• gratings and drainage traps should be provided around all workin萃 areas where 
liquîds/oil or other fuelslbîtumen or other potentially polluting materials are 
being used, to collect, contaîn and dispose of al1 li中id wastes; 

• all spent 如els， bitumen, oi1s and greases s~oul是 be cleaned and recycled , where 
practic祉， to minimise the potential pol1ution problems; and 

司， perimeter drains should be in位主lled around the oil depot and working room 
(located to the NE of the site) and the vessels repair workshop, which should 
have oiI traps insta1led 詰 the drainage system and 晶。uld be frequently cleaned 
out to maintain efficiency. Spent oil should be ∞llect叫 in containers and 
disposed of at the Chemical Waste Treatment FaciJity on Tsing Yi. 

To prevent uncontro l1ed runo何 from the lan這 based activities Înto 出e Naval Basin it îs 
recommended that additional perîmeter drains are provided along 血e edges of all 
seawalls. These should have sedîrnent and oil traps placed at fr問uent interva1s and 
should be connected to the dr說nage system. 

It is understood that petrol wil1 be stor叫 in speciaUy 這esigned underground facilities 
while oil storage tanks will be above grounιτo prevent spillages into the N在val Basin , 
all 起elling systems should be required to be completely contained , and should include 
是edicated drainage collection systems and pollution control faciliti怒. Bunding and 
separate drainage, collection and pretreatment systems should be províded aroUl站出e
above ground facilit悅) prior to discharge of wastewaters into the foul sewer. 

All new buil是ing草， including the accornmodation an是 administration blocks , stores an這
canteens will be provided wi出 foul sewer是ge. Ultimate disp的這1 of 出is eftluent coul' 
either be via a Iow point sump and connected back to 出e ~是W Kowloon treatment works 
(主lbeit a short term solution) or through the provision of a dedicat念是 sewage treatment 
plant wìth marine discharge vi蠢蠢 short outfall. The latter is not a favoured option for 
various reasons, includîng the following: 

• the overall aim of the SSDS ís to collect, pretreat and dispose of effluent thro泣gh
a single ,point rather 出an havin萃的any effluent point sources treated or 
o品erwise，的charging into Victoria Harbour; 

• the land requirements for the treatment works an這 outfall and the connecting 
sewerage could be substantial; 

• discharge of eft1uent via the outfaJl would have to be external to 出e Naval BasÎrl 
and would need detailed assessment to ensure no eftluent could i咕ress the Basin 
at certain states of the'‘ tide; and 

• the operation of 給y individual treatment plant îs highly dependent upon 出e
duty of care applied by the operators. It is unc1ear who would be responsible for 
ensuring effluent standards prescribed in the TM were achieved at this military 
facility. 

4.27 
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As previously noted , details pertaining to the sewage treatment plant at Stonecutters 
Island, in layout L~ are presently unavailable. It is assumed this wi1l provi血泊ip to 
shore connections 胡d will connect to the main sewerage system for Stonecutters IsIand. 
lt is recom.mended that 也e STW is used as a pumpîng station to convey effluent to the 
sewage treatment works provided under the SSDS S扭扭 1 Scheme. 

Additional problems presently exist at Stonecutters Island with the septic tanks provided 
at the residentîal dwellings identified on Figure 2.3 (Sensitive Receiver吟. At present 
the錯 facilities drain straight into the beaches an.q by implication will discharge into the 
Naval Basin unless connections are made to the foul sewerage system. Furthermore the 
height of the reclamation. is such that, if 也參命ains are permitted to remai泣，也ey wiH 
back up and cause blockages (諮 observed on the Northern Shore of Stonecutters Island 
under similar circumstances). 

Th is issue can only be resolved through the provision of foul sewerage and by connecting 
血is to 出e Sewage Treatment Works at Stonecutters Islan這彷SDS Stage 1). Provision 
of fi色ou叫1 s仰ewerage and the necessary connections shou叫lld be 泊le t彷o be accommodated 
wit註血hi泊z益1 the scheduled constructîon p戶h孟諮se.

4.16 Daily Activities 

Water quality within the Basin may be adversely affecte這 by daily activities whîch could 
also have an adverse impact on local water extern袋1 to the Basin. Causes for concern 
relate to 血e ship to shore transfer of effluent and the supply of fuel/oils to vessels from 
the shore. While it is recognised that there may be some minor spillages incurred 也ring
the transfer of flammable materials, it should be noted that 給fety and tìnancial 
∞俗話erations usuall y prevaiL 

Under the MARPOL Convention, vessels are not permitted to discharge effluent while 
in port, although this can be very difficult to enforce. Provision of ship to shore pump 
out facilities wiIl be provided 試 all new berths. As previously mentioned ît is 
recom.mended 品就 eft1uent is collected and conveyed to the Stonecutters Island Sewage 
Treatment Works for treatment and d ispo給1 via the Stage 1 OutfalL Many of the ships 
moored in the Naval B訟泊， either on a short or long term bas站，這re not expect吋 to be 
e每日ipped with pump out facilities or connections thereby creating 認這這是itional pollution 
problem. Once u其是erway (and 3km from port) eft1uent is usuaJ1 y disc出rged directly to 
the s結.

lt is re∞gnîsed that some of the older ships which 部ay use these Facilities may not 旭ve
ship to shore pumping out facilities for the on-shore treatment and ultimate disposal of 
eft1uent, and it is difficult to retrofit 諮詢 facilities. It is possible that some of the newer 
vessels may have holding tanks on boar忌， .however the ac怨說似tent of such facilities on 
Chinese Naval Vesse坊， or indeed the type of vessels which will call into port are 
uncertaín. 

The water body within the Naval B諮in coul是 thus receive a pollution load from vessels 
berthed within which could exért potentially significant oxygen demands on the confined 
receiving water body. The only practical solution to counteract this, is to optimise the 
water exchange r話給 to ptevent a serious deterior泣ion in the water quality both within 
and immediately ou悠i街 the Naval B主sin.

lt should also be noted that the MA RPOL Convention re哇uîres reception facil ities at 
ports as well as harbours 細注 navaI facilities for oily wastes ".\tARPOL ANNEX 1), 
noxìous liquids (MARPOL AN~這EX 2) and solid wastes (MARPOL ANl'也X 5). 計時
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Naval Basin is expected to generate oily wastes (ballast, oil tank washing) and solid 
wastes not onJy from the land side fac i1ìties but a1so from the crews on the vessels, either 
in r偏idence or those visiting for varying lengths of time estimated to be 320 at any given 
tíme. 
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Under the International Maritime Organisation (IMO 1988) it is recommended that 
comminutors for food wastes are prov. ided on seagoing vessels for the preprocessing of 
such wastes, priorωdischarge to sea. The majority of naval vessels calJ ing into the 
proposed facilities are however unlikely to have such facilities on board. MARPOL 
reception facilìties should therefore be adequately sized to accommodate solid wastes 
arising from visiting ships, those permanently stationed within the Naval Facility and 
from all land side activities. 
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1n the preceedin萃 paragraphs potenti越 sources of pollution 缸ising during day to day 
operations have been identified. It is worthy of note that an estimated 80% of 
hydrocarbons discharged to the marine environment are from day to day minor sp iIlages 
訊社伊拉eral 1獄ld based activitie盔， and leve)s even 訟 lowas 1μgll can be harmful to 
marine life (cf WQO's and 血e Beneficial Uses for Victoria Harbour). Adverse impacts 
from tin b都ed antifoul ing p鑫ints on the marine envÎronment are well documented, and 
ìndeed in many countrîes use of such paints is restrict紹，

Chronic pollution of the marine enviromnent may re品lt în adverse effects on the variety 
of 勻的i錄如泣話是知 the area of intere泣， long term changes in the marine ecosystem , 

sedi給ent 伊拉ity an是 a 泣。w 是eterioration în overaIl w是ter 申訴ity. While the effects of 
such chronic pollution may take a long tîme to be observe忌，發nd m句 indeed not appear 
as dramatîc as acute 益nd highly visibJe sources of pollution, they must be 在lHy considered 
in the overal1 desîgn of the r這aval B益泊， especially în -terms of tlushing out pollutants 
from within the confines of the N在vaI Basin. 

4.17 Sedimentation 

zt!alaiaiI(1lik--/)-lBlit-f
L
l
i
L
f
L
I
L

﹒
「|
L
i

「

L
i
l
t
L

‘

Estuaries such ωthe Pea"! River Delta are influenc研1 by a great number of complex 
interactions between the hydrodynamic regime and sediment load. Changes to the 
coast1ine or modifications to tidal regimes, even on a local sca峙) which may affect 
sediment transport and deposition patterns are well documented. An 矗立empt has been 
made for the present Study to assess the potential imp1ications of the reclai!lation in 
terms -of local circulation patterns and relate these to potential implications on water 
quality and sediment deposition rates within the Naval Basin. 

The data used in 出is assessment confirm the generally held principle that within the 
basin current velocities will be weaker than those at the entrance and immediately 
seaw紅是 of the entrance. Thus, once pollutants/sediments are conveyed into the basin 
on the floo往 往這丸 they will remain within until such times 豁出ey can be tlushed 
out/resuspended or removed by mechanical means. Furthermore, frt;m 出e analysis of 
the loca1 circulation p矗立er豆豆 it may be conjectured 出at sediment and the extraneous 
materîal could be conveyed into the embayment east of the Naval Facility due to 出e
deveJopment of a vortex at St汝ion 3. 

Sedîment deposition withîn the r、Javal BasÎn may be due to activities within the Basin or 
from external sources. Both internal and external sources need to be considered În 
terms of the potential imp I ication on water qual Î[y, maintenance 是redging requirements 
and disposal of spoi l. Sources of sediment include for examp峙， those conveyed by water 
ingressing 血e facilitÎes , eftluent loads as described above and chronic sources of 
pollution. 

4.29 
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Sediment loads entering semi-enclose是 basins similar to the. proposed facilities can be 
approximated by relating the to叫 volume of water exchanged per tidal cycle to the 
amount of sediment conveyed. by that volume of water, on the basis that a portion of the 
sediment load will settle out un這er gravity. Th is needs further 立lore 益etail叫 study
before the frequency of maintenance 是redging within the Basin can be determîned.‘切le
frequency of maintenance would be approximately 1 in 5 to 10 years. 

4.18 Modifications to the Design of Naval Basin 

From the foregoing assessmen扭曲e following ke)l issues have been identified. They 缸e，
not in order of priority; 

• the dimensions of the entrance to the Naval Facilities 

• 

• 

The dirnension and the orientation of the entrance of the Naval Basin with 
respect 始也e principal tidal flows is fundamerital în determining the future 
water qual ity (în addition to its prìmary functîon of operational requirements). 
It is essential to m車站tain and enhance the flow of w益ter into and out of the 
Naval Basin to maintain internal water quality and to flush out pollutants.. The 
width and position of the entrance has now, however, been 是etermined for 
operatìon reasons . 

Openings to encourage water exchange rates. 

Additional openings, aIlowing free surface flows (not culverts) are recommended 
to enhance circ訴訟ion within the basin and encourage w是ter exchange between 
the basin and main stream tlows. Th is is點le reqllÍres funher consideration 
during the detail design but openings couI忌， on the b站站 of prel iminary 
搭話ssmen脂) be located on the eastern or southern seawall on condition th泣出e

primary function of the seawall (to provide berthing for vessels) and the N這va1

Basin (to provide protectÎon from waves) is not compromis吋 • 

externa1 and internal sources of poHution 

Two 臼ndamental mech主nÎsms exist to protect water qua1i~y within the Naval 
basin. These are enhancing the flushing characteristics of the ]主義sÎn and 
implementation of very stringent pollution controls. 

4.19 R銘。mmendations

On the basis of 出e foregoíng t.he main recommendations of the study 往uring
construction are as follows: 

• 
• 

• 

• 

low împact dredging technique墨 should be adopted; 

the 鉛p 1m of marine deposits are consi是ered to be contarninated. (Cl俗s C) and 
should be dredged. and dispos祕 of according to the requirements of FMC; 

sediment losses 10 the w位er colllmn should be minimise是 through adoptÎon of 
low ímpact dredging metho為;

around any special works area, b益tchîng plant or 和el storage or maintenance 
紅eas ， a dedicated drainage should be instaJled to colJect and contain any 
spillages; 
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• a study of the drainage of the area wi1l be required t。這efine the extent of the 
problem relating to exîsting drains and sewers; 

• the seawater Întake 討 the south 品ore jetty should be reprovided 揖 early as 
possible in the construction ph位同 and

• water qualìty monitoring will be req泣ired during the perîod when marine works 
訂e carried 0泣t.

For the operation of the Naval Basin it is recommended 也at:

• for the protection óf water quality within the Naval Basin, the water exchange 
rat部 should be m鑫ximised;

• in addition to the foregoing , stringent pollution control measures shO\其是 be 
incorporated 詰to the detailed design and include the provision of gratings and 
oil traps around areas where 在lels or oil is stored or us紹， provisîon of ship to 
shore sewage pump out facilities and solid waste reception facilîties; 

4.20 

the sewage treatment plant identified in Scheme L should be used as a pumping 
station rather than a separate treatment works and 鑫 connection should be made, 
as early as possible, to the CT8 sewer. 

Conclus峙的

• 

From 出鋁合 preliminary assessments it may be concluded that 

• dredging du(ing construction ìs likely to have a signiticant impact on local water 
qualîty. Any marine life remaining in the Study Area (a haven for crustaceans 
and snails) will suffer the consequences of dredging; 

• seawater intakes within the S但這y Area could be adversely impacted wh i1e 
dredging works are carried out; 

• the south shore seaw主ter intake needs to be reprovided early in the construction 
programme; 

• the impacts of land and marine based construction activities shoul是加 controlled
through the application of standard mitigation measures; 

• reclamation and land formation wi1l have an 毒是verse impact on foul sewers，卻是
any existing surface 益rainage as these wi) I cease to function due to the lack of 
gradient; 

• once operational the key issue wîll be to main除in w位前 quality an這 prevent

eutrophic con是itions developing within the Basin; 

• 主ignificant impacts on water qua1ity within the Basin may result 出le to the 
nature, age and type of 浦路el using the faciIities; 

• in the next few years , the most signiticant source of external pollution will be 
generate這旬出e Stage 1 outfal l. 

• optimisin萃 water exchange rates and application of stringent pollution control 
measures will be critical in maintaining water quality. 電

4.31 



Figure 4.1 
Location or water Modelling Stations 
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Figure 4.2 
Dry Season Neap Tide 恥 Upp~r L融.yer
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DATA FOR THE CONSTRUCTION OF FIGURES 4.3 and 4.4 

Figure 4.3 and 4.4 
Title : ~lood an~ Ebb ~o~ en~:l?p':. _: dire~tional variation and peak values of tidal velocity 
during the Wet Season Spring Tide, Upper Layer 
Legend : Time in hours, referring to HW at Stonecutters Island 

WET season . SPRING tide 揖 UPPER layer 

STATION 1 STATION 2 STATION 3 

T V ~ T V 發 T V 學

-18 O. -18 O. 蟬 18

..17 0.07 276 ..17 0.1 302 月17 0.05 288 
-16 0.15 276 -16 0.17 295 值 16 。.1 280 
-15 0.16 276 幽 15 0.22 288 -15 0.14 280 
-14 0.12 276 -14 0.17 295 -14 0.08 306 
-13 0.05 273 -13 0.08 302 -13 0.03 33 
-12 0.02 346 -12 0.03 360 -12 0.05 72 
-11 0.02 72 -11 0.02 5是 -11 0.05 90 
-10 0.03 84 繪 10 0.04 84 -10 0.05 90 
岫9 0.05 9吾 -9 0.07 100 -9 0.06 100 
樹S 0.06 96 -8 0.09 100 -8 0.08 100 
唱7 0.05 96 -7 0.08 100 -7 0.07 100 
-6 O. -6 0.0尋 90 -6 0.03 96 

STATION 4 STATION 5 STATION 6 

T V 華 T V cþ T V @ 

-18 O. -18 O. 
-17 0.1 288 -17 0.1 294 -16.5 0.0三 351 
-16 0.19 288 -16 0.2 294 編 16 0.07 324 
-15 0.24 285 懈 15 0.31 294 -15 0.17 314 
-14 。2 285 -14 。.27 294 織 14 0.2 314 
-13 0.12 279 -13 0.16 288 -13 0.18 314 
-12 0.05 288 -12 0.1 288 -12 0.13 316 
-11 0.02 12 -11 0.0尋 298 寸 1 0.06 319 
-10 0.03 90 鵬 10 0.02 79 偏 10 0.03 336 
-9 0.06 108 給9 0.07 119 “今 0.05 95 
翩8 0.08 10三 -8 0.13 119 -8 0.09 105 
-7 0.06 96 -7 0.13 11尋 -7 0.11 108 
-6 0.03 78 -6 0.1 11尋 -6 0.09 95 

-5.5 0.02 324 -5 O. -5 0.03 5是
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Figure 4.3 
wet Season SPrinzTide , Upper Layer 
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Figure 4.4 
Wet Season Spring Tide 揖 Upper Layer 
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Figure 4.4 
Wet Season Spring Tide . Upper Layer 
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Figure 4.5 
Diffuser Zone and Outfall Tunnel 

』

啞巴

緬甸

包這---~ 't._J / 告。

‘o 研、 、。這主

。、

C
M叮
帽
、
司
的
h
略
是

- 一月叫叫
樹、---

e 
m
q
a
E司

e 

恥
之
心
a
a電

4 
，必

悄
聲
』
可

e 

詢、

。、

/. 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ AN// 

/ 
/ 

/ 
/ 

/ 
AN// 

/ 

崗、

.、
圖、

山
間
內
，
、
a•• 

e 

法‘

『cö 

z
q
a
司

區，‘
恥、

.、
翎、

u
m
h
唱
a
‘

m
m
N
d
『
a
電

e 

(\f 
h 

Ib 
啥
叫
吋
睹
為
的
恥
、
必

8 

吸

毒

。擎
的

嗯，

看?

阻
何

品
，
二
嗯

(a 

令。

祖母

~ 
\or) 

'、句B

川
。

、
『

、
『

λ
 

、

4
.

、
『

-YO\ 
叫

/
h
F

向!
k
\
K
F

、

常

O
h
\

‘

、F
h
.

、

恥
，
、
、

h
n

、
、

口

r--1 

lf rill---L 

fill-EL 

TIle-J i 



切…門

…---1 L-J -L一--' L一----..-'
、
」……一…J L一一一一-一-呵J 、，一一向--'



u
u
n

仆
U

Final R句。rt
Conndential 

Dúc. Ref 
民的. No ‘ 

.τ:361/05 
00 

5. 

5.1 

l__.1 

, 

h 

!
仆
仆
仆
)

MARINE OPERATIONS 

Harbour Mooring Buoys Adjacent to the Proposed Naval Base 

The Marine Department maintains an是 operates a number of mooring buoys for ocean
going shi~s in the harbour. The majority of the buoys (Class A) are designed to 
accommodate ships up to 18~m in length and the remainder (Class B) are for use by 
vessels up to 137m in length. A number of the moorings are dassified as speciãl 
可phoon buoys. The actual number Ìs su忌~ect to change depending, for examp拾. on the 
progress of the annual maintenance programme. but the average is about 50. 

Ships secure to harbour moorings by means of their anchor cable. i.e. the end of the 
anchor cable is shackled to the-upper end of the stud línk cable that passes through the 
centre of the buoy. 

The distance between the mooring buoys in Hong Kong is 427m in the case of. Class A 
and 305m in the case of Class B. The nearest harbour mooring to the proposed site of 
the Naval Base is buoy A-28. which is situated approximutely 180m to the south of what 
would be the southern breakwater. It would therefore be necessary for buoy A-28 to be 
relocated before construction work started on the proposed Naval Base breakwaters. 

The next nearest buoy, A.27, is about 500m from the proposed site. Under norm紋l
w~ather conditions and allowing for the length of the ship's anchor cable secure這 to the 
buoy, the stern of a vessel of 180m in length would be approximately 313m from the 
proposed breakwater during flood tide. During adverse weather conditÌons it is prude肘，
in the event of strong winds affecting the port, for a ship's anchor cable to be veered 
(slackened off) until a reasonable catenary is affected in the chain 個ble. The length of 
cable necessary to achieve this purpose has to be left to the discretion of the shipmaster 
as the length, draught and trim of the 始ip must be taken into account when making a 
decision on thîs point. However, experience over the years has indicnted that for the 
average ocean啥。ing cargo vessel, at least 55m of cable Ìs required in the majority of 
cases. Under these circumstances, it is hîghly lîkely that the stern of a 180m ship 
secured to buoy A-27 wo泣泣起e about 260m from the propose這 brea k:water during a 
southeaster1y gale. This is ample c1earance and should present no problems. 

The "Northern 3" light buoy, situated some 400m off the southwest coast of Stonecutters 
Island and marking the eastern si也 of the Northern Fairway is about 210m to the west, 
and clear of the proposed entrance to the Naval 思念se. However. note comments in 
Section 5.3.2 (Sea Access) 

5.2 Exposure of the Site to Wind and Se的

The 可pical win這 regime in Hong Kong is dominated by the northeast monsoon in wÎnter 
and the southwest monsoon in summer. Northeast monsoon winds (and, more rare妙，
southwest monsoon wînd吋 can exceed 21 knots near sea level anywhere in Hong Kong. 
These winds may sometimes reach 35 knots or even 40 knots în very exposed locations. 

Win這 speeds and directions are measured by the Royal Observatory at various 
Meterological Stations including Cheung Chau. which Îs the station most exposed to 
winds from 90 0 through South to 270 0 which correspond to the important directions at 
SW Stonecutters Islar泣. Wind directions outside these sectors are unlikely to have any 
significant influence 0結 conditions at the proposed Naval B~lse location. 
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Records are available from Cheung Chau for the period January 1968 to December 
1988. These consist of tabulated on令hour duration wind speeds totalling over 180,000 
observations. Figure 5.1 shows an~ual ~vind roses, obtained from Royãl Observatory 
records, from which it can be seen that the winds at Cheung Chau are mainly from th~ 
north, the east and the southeas t. 

On averag~. .fiv~ or.six troJlica~_cyc~~nes_th_reaten Hong Kong each year, necessitating the 
hoisting of the Typhoon Standby Signal Number 1. Gales due to tropical cyc10nes have 
affected Hong Kong as early as 的th May an是 as late as 25th November. About once 
in every five years the centre of a typhoon passes sufficiently c10se to cause winds of 
hurricane force. 

The majority of tropical cyclones which affect Hong Kong approach from the east. 
southeast. When a tropical cyclone is approachìng from this dîrection, the wind in Hong 
Kong sets in from the north or north-west and increases in strength. The wind rarely 
strengthens steadily ar泣， when the rains begins警 violent squalls can be expected. 

If the centre of the tropical cyclone passes to the south of Hong Kong, tþe wind will veer 
from its northern direction through east to southeast or south. In these circumstances, 
Hong Kong Islan.d provides some protection to Victoria Harbour but the Western 
Anchora基e remains exposed. If the centre of the cyclone pa俗的 to the north of Hong 
Kong, the wind will back and the western part of Victoria Har忌。1汀， including the 
southern part of Stonecutters Islan武 will become exposed to wind and seas from the 
west and southwest. 

If Hong Kong lies in the track of the centre, the wind will neither veer nor back 
appreciably as it increases. When the 可ye峙 of a developed tropical cyclone passes, winds 
fall off very rapidly within the 諮eye". Thís luU may last for a few minutes or for several 
hours，這epending upon the shape and size of the "eye討

and its speed of movemen t. After 
the 1u11 there is a sudden resumption of destructive winds from a different direction and 
it is at this time that facilities in the western harbour are at their most vulnerable. 

In the cÎrcumstances described above the proposed sîte of the Naval Base Îs relatively 
sheltered from the west by Lantau Island, from the north by Stonecutters Island and the 
main1and, from the east by the Kowloon peninsula and from the southeast by Hong 
Kong Island. The site Îs very exposed to wind and seas from the south and southwest, 
particularly within the arc 1970 to 215 0 where the fetch extends directly into the South 
China Sea. These winds, according to Royal Observatory records, occur for 
approximately 8% of the time in the average year (i.e. about 29 days). 

Experience of relatively recent typhoons has shown that the severest damage to shipping 
and port facilities has resulted from hurricane force southwesterly winds (e.g. typhoons 
"Wanda" in 1962, "Rose終 in 197 1. "Hope" in 1979 and "E lJen" in 1983). 

The general requirement for a typhoon shelter for relatively small craft is protection 
from win也 in the northeast to east quadrant because this Îs the predominant sector for 
strong typhoon winds in Hor海 Kong. A secondary sector of strong winds is from the 
southwest. As 只是icated above wh i1e cyclonic winds from this direction can be of 
destructive hurricane force, they tend to be of relatively shorter duration. 
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5.3 The Naval Base 

5.3.1 Dredging 

It is envisaged that the Naval Base will accommodate. on a regular basis. about five 
coasta1 patrol craft. 恥、ch of 50m ín leng~h with a drau萃ht of 3m. and a number of sma l1er 
operational vessels such as tenders.. speed boats and, perhaps fue l1 ing barges. The 
vessels will lie alongsi是e the seawalls, secure to marina鵬type berths or be lifte社 ashore
by means of ship hoists. 

The 守pes of ship whicn will routinely use the Naval Base are not yet known. However. 
the basin îs specified as being capable of handling visiting ships up to 衍。m în length and 
8m draught (hence the basin 也pth of 9m) although the support facilities are not geared 
to full support of such ships. 計1e most likely mix is a number of 50m fast patrol craft, 
support vessels and one or sometimes two frigates up to 90 to 130m în length, draught 
3.5 to 5m, displacement 1500 to 330 tons. However, it must "he stressed that this is an 
engineering assumption rather than estabHshed policy; the future usage is not yet known. 

According to Admiralty Chart No. 3280. and if the configuration of thè Base is as shown 
on Scheme L, fairly extensive dredging will be required both in the approaches to and 
within the Basin itself to obtain the require往往epth of water\ 

5.3.2 Sea Access 

Under normal conditions vessels would enter the BasÏn bow.first. The s Î2e of the 
proposed Basin is such that there would be plenty of space for the coastal pa trol vessels 
and the occasional 1,500 ton shìp to swing around so as to enable them to leave the 
Basin bow幽first. This would give them complete manoeuvrab i1 ity when ne皂otia ting the 
entrance to the Base. The occasional visiting large ship would invarìably secure 
alongside the western breakwater arm.τhe vessel would enter the Basin bow組first and 
leave stern-first. This is a simple straightfonvard manoeuvre, giving no cause for 
concern. 

Having regard to the relatively exposed location of the proposed site, the alignment of 
the entrance to the Base is of importance. 
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The 100m wide entrance to the Basin is situated on the southern side of the complex 
andve齡ls would enter and clear in a ∞rth/south direction. giving them direct access 
to the Northem Fairway. The vessels would not interfere with ships workîng cargo at 
buoys. ln the case of the occasionallarge visiting ship a possible con t1 ict could arise with 
a vessel work.ing cargo at buoy A-27. and during these periods it would probably be 
necessary to leave buoy A-27 vacant while the visiting lar鑫e warship was negotiating the 
entrance to the Base. 1n any case. it would be necessary for the warship and/or Naval 
Base to maintain contact with the Marine Department's Port Communications Centre 
to ensure that the Northern Fairway was clear of marine traffic before the warship 
backed out into the Channe l. Again, this is routine procedure. 

Perusal of the wind roses in Figure 5.1 reveals that an entrance on the western side of 
the Basin would be preferable during adverse weather conditions. as this would provi益e
the best possible protection from winds and seas. 

Howevert an entrance on the southern side of the Basin would 41lso be acceptable subject 
to the following reserva tions: 

5.3 
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• yessels approaching fro_m the north (probably, the most frequent direction) would 
have to make a difficult 180 degree turn to gain access to- the Basin; 

• a swell rolling in from the south would create very confused sea conditions in the 
entrance to the Basin. This could make conditions difficult for small craft 
negotiatin鑫 the entrance; and 

.‘ as indicated by the wînd roses in Figure 5.1 , wind from the southeast are 
particularly prevalen t. They would blow directly across the entrance to the Basin 
an益， during typhoon conditions, this could be serious. 

On balance, therefore, an社 from a purely marine operational point of view, the 
configuration with an entrance opening towards the west would be favoured, because: 

• vessels entering and leaving the b的in would have immediate and direct access 
to the Northern Fairway wÎthout having to un是ergo potentia l1y dangerous a話
timeωconsummg manoeuvres; 

• the east/west entrance a1lgnment would provi臼 the best aU-weather protection 
to vessels in the 己的in;

• less dredging would be required to attain the depth of water necessary to 
accommodate the largest vessellikely to use the fac iIity; 

• vessels would enter and clear the basin without endangering other ships in the 
vîcinity. This is important because for obvious reasons the movements of 
warships should not be aUowed to interfere with commetcial cargo-working 
activltles; 

• in the case of both configurations, it would be necessary to relocate mooring 
buoy A丑惡;

• the fact that ttt、lorthern 3ft lightbuoy rnay have to be relocated would be a 
relatively minor consideration; ar吋

• fina話y， this ís the configuration favoured by the Director of Marine. 

If for some other practîcal reason the. westward facing entrance Îs ruled out, a southern 
facing entrance would be acceptable from a Marine Operationa1. The proposed Naval 
Basin assessed in this report is the operators preference nnd wiU be south facing. 

5.4 Functions of a Naval Base 

計le. principal functÎon of a smaU Naval 8ase such as that proposed for South 
Stonecutters is military support for the Civil Power. 

Actual day-to-day activities within the Base include such activities are search and rescue, 
the training of personnel, the 況pair and maintenance of equipment a只是 general security 
這uties. Of these, probably the most important activîty is search and rescue. 

忘記ments of naval units are always fuUy operational and capable of responding to an 
emergency at short notice, with the necessary equipment and expertîse. It follows 
therefore that naval craft must be able to leave their Base 有uickly and without 
hinderance. Th is is one of the reasons 對hy， in typhoon conditions in Hong Kong. naval 
units from HMS Tamar always secure to typhoon moorings outside their Bnse蠱 As soon 
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as weath~r co~~itions per~it， they a~e a~te to slip from their moorings and respond to 
any search andjor rescue situation, often long before Marine Police and other civil units 
can extract themselves from typhoon shelters (Marine police launches are too small and 
vulnerable to secure to typhoon berths in the open harbour). There lS no reason to 
believe that a Naval Base situated off South Stonecutters would not function in e.xactly 
the 結me way. 

5.5 Oil SpilJage 

Probably the most important environmental impact from a marine operational point of 
view would be a spillage of oil during the refuel1ing of a vessel within the Naval Base. 

The means of containi特別出aling with a spillage or 1叫 within the Base are 
consi社ered elsewhere in th絡 Assessmen t. This section of the report dea!s with a typical 
incident arising from the overflow from a fuel tank on board a vessel, or the rupture of 
a fuel pipèline, such that oil flows over the side of the ship into the water within the 
basm. There are no structural means of preventing such an acciden t. 

lt is normal practice when refuel1ing a ship for all scuppers to be blbcked so that, in 
theo哼， any spillage is contaÎned within the vessel. 1n cases of serìous spillage this 
p'recaution is not always sufficient to prevent oil escaping over the side of the vessel. 

In the event of such an incident the immediate action rnust be to prevent the spillage 
from escapmg from the basin into the waters of the harbou r. This could 己e achîeve這起y
sealing off the entrance to the basin. and any culverts in the seawa l1s, by means of oil 
contamment booms. Once containe丘t the spillage can be remove這 from the water 忌y

means of 法immers and/or 吟sorbent materia]s. depending upon the severity of the 
problem. 

It is 試問給ed， therefore, that oil containment booms must be in the water and ready ~or 
deployment whenever a refueUing operation is taking place. 

In the event of a major spillage escaping from the basin into the harbour, the Marine 
Department's Oil Contingency Plans would be put into immedÎate effect ‘ 

日
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6. ECOLOGY 

至.1

6.1.1 

Introduction 

Stonecutters' Island is weU_know~ as an important ecological resource in Hong Kong's 
Victoria Harbou r. The ecology of Stonecutters' Island has been the subject of numero-us 
documentary films prepared for television broadcast by the British Broadcasting 
Corporation and others (Illingworth pers. comm.). These focused on the bird life of the 
Island, 泊 par討ticul丘la盯r the roosting and feeding pop弘ul垃at吋ion of blac拭k kites (Mi立lνusmη1Î扭gra注an.沾叫s斗f)
A釗lt血ho∞u皂拉h the Is瑚land吋吋d t仇，冶sec∞ologywa的s known to television audiences around the wor1d, it w如
not accessible to local scientist話 for study until the early 199侃， due to the IsIand's use 
for high-security military operations. 

During the 40 years following Worl是 War II the ecology of the IsJand was not greatly 
affected by human intervention. The primary impact of the surrounding urban 
development was use of the Island as a military base. The result of military security was 
conservation of natural resources rather than exploitation. However, beginning in the 
late 1980s Hong Kong developments began to encroach on the Island枷

Potential impacts of a development in the bay on the northeast of the Island were 
assessed in Mott.MacDonald (1993). That document addressed irnpacts due to 
conversion of shore into a dod守這rd and port facility. The report identified potential 
impacts to locally breeding herons and egrets as a key issue. 

Earlier development of container termina18 (CT8) on the north side of the Island joined 
the Island to the mainland in 証uturnn 1992. Although the impacts of the project on the 
ecology of Stonecutters' Island were not docurnentedt 容ubstantial areas of coastal habitat 
were 10st. Night herons (Nycticorax nycricorax) were known to nest on the north shore 
of the Island 'prior to cor叫ruction of 叮'8， but to have abandoned that area for a rnore 
centrallocation after construction began. 

The currently proposed South Shore Naval Facility (hereafter refe汀εd to as the 
中roject") would result in conversion of additional '.~oastal habitats, leaving only the 
southeast coast of the Islan社 unaffected by developrnen t. The purpose of this ecological 
assessment is to descrlbe the potential direct, indirect, and curnulative îrnpacts of the 
proposed Project on ecological resources of the Islan益1 and to propose impact avoidance 
or mitigation measures to avoid or reduce net ecologîcal impacts. 

Assessment Methods 

1n addition to the literature review, fiel丑惡urveys were made on 31 May and 8 June 1994 
by coastal, marine, and terrestrial biologists. Ornithological study with specîal emphasis 
on night herons was conducted in July 1993, February to April 1994, and 23 May 1994. 
The latter survey was timed to coînci吐e with the peak period of activi守 of breeding bir這s
on the Island. Interviews were conducted with a local bir丘watcher livîng on the Island 
to 自scribe the avifauna of the Island during the non-breeding season. 

丘 l
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6.1.2 Description of Stonecutters t Island 

Section 2.1 of this report describes the Island in general terms. ln ecological terms the 
loss of coastal habitats due to successive construction projects on the north and northeast 
shor~ has b~en ~portant t_o .the natural resources on the Island. Such losses may have 
resulte這 in abandonment of the Islan這 by some birds (Section 6.5.2). 

In addition to the 1.0 km of shore line which was lost for construction of cr8 (這00 m) 
and the Kowloon primary sewage treatment fac註ity (600 m). 850 m of the northeast 
shore line were reclaimed for construction of Hong Kong government dockyards in 1993總
1994. cr8 expansion w坦問quire conversìon of the remaining natural shoreline on the 
north and west sides of the Island (Figure 2勾. The proposed Project would result in 
los5 of approx.imately 1.4 km of the 50uthwest coast, leaving about 2.5 km of coastline 
on the northeast and southeast of the Island in a largely natural condition. 

The remaining unaffected portion of the coastline li的 in an area which has been 
developed over time for military facilities including residences, roa啦， and munitions 
storage facilities. Therefore, much of the coastline is no longer in a n.aturaJ condition, 
but has been modified to accommodate the constructÎon projects. Development has 
affected the intertidal zone much less that it has the inland habitats which were cleared 
for facilities ∞nstruction. 

The most unusual ecological feature of the inland habitats on the Island is that they have 
been protected from wil這 fire for over 45 years (Illingworth. pers. comm.). 計le impact 
of fire protection on woodland community composítion was briefly discussed by Williams 
(1 9: ). Significan t1y, the w∞dlands in 1991 were dominate往 by native spècies which 
often formed a c10sed canopy. Fruit-bearing trees (mainly figs) were well represented, 
providing an important forage source plus nesting a吋 escape cover for a variety of 
w註dlife. The grassland輛fernland-shrublan益 fire c1im以 plant communities. common 
throughout portions of Hong Kong which suffer frequent wildLre. were ab組成 on
Stonecutters' Island. One benefit of maturation of the forest canopy has been 
development of an abundant and diverse bird community on the Island1 as described 
below. 

6.2 Intertidal Ecology 

6.2.1 Existing Environment 

Beginning in 1991 Stonecutters' Island w的 accessible to ecologists from outside the 
military operations on the Island. No records referring specifically to Stonecutters' 
Islan是 were located in the scientific literature for Hong Kong prior to that time. An 
ecological survey was conducted on the Islan這 on 29 April 1991 by Hong Kong 
University (Williams 1991; Appendix H). The survey reported 11 forms of marine plant 
life and 59 taxa of marine animals. 

The marine and intertidal ecology of l-:ong Kong has been documented by others 
(Hodgk協 and Lee 1981 品進 1983; Morton and Morton 1鳴之 Tseng 1984; Ho 1986; 
and Ho 1992). Taken together with the findings of \Villiams (1991) , the liuoral ecology 
of Stonecutters' Island can be generally described. 

There were two main shore types within the study area; open sand beach and 
boulders/rocky outcrops. Man-made habitats such as wharf pilings and seawalls were 
also pre這ent. Like many coastal habitats in Hong Kong, the shoreline was heavily 
littered with ru色色ish.
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至.2..2 Intertidal Algae 

The flrst report of the interti也1 macroalgae of Stonecutters) Island is that of Ho (1992). 
τhis report was generated from the Hong Kong University survey of the Island in April 
1991. Ho reported 13 species of macroalgae, including five greens (Chlorophycean 
algae) and eight reds (Rhodophycean .algae). Five of these were new recor是s for 
Victoria Ha詣。ur. The new records included Enteromorpha crinita. Amphiroa ephedraea, 
Bangia fusco可purpurea， Corallina sessilis and Gelidiopsis variabilis. The complete 
macroalgal 泣st is as follows: 

• chloroDhvta 
象Enteromorpha crinita (Roth) J. Ag. 
Enteromorpha j1exuosa (Wu江) J. Ag. 
Ulva conglobata Kje話m
Ulva fasciata Delile 
Ulva lactuca L. 

「
l
i
i
J

'-ri--zsfL 

• Rhodoohvta 
*Amphiroa ephedraea DecaÍsne 
*Bangiafusco-purpurea (D山w.) Lyngb. 
Caulacanthus okamurai Yamada 
白rallina pilulifera Postels et Ruprecht 
*Corallina sessUis Yendo 
* Gelidiopsis ν'arîabi/is (Grev.) Schm Îtz 
Gelîdium (!!varÎcatum Martens 
GloîopeltI三 ienax (Turn.) J. Ag. 

、國

‘ 

it 
* = New record for Victoria Harbour 

6.2.3 Patterns in the Macroalgae 

AJl five specie寫 of green algae recorded belonged to the family Ulvar 可e. Members of 
this family are known for their ability to thrive un詰er eutrophic condi tÌons and to cope 
with moderate levels of in也lstrial pollution (Ho, 1992). 

{fiiitif--iLizfiiiju 

Members of the brown algae (Phaeophyta) are notably absent from the above list. The 
absence of brown algae from Stonecutters' Island has been linked to the deterioration 
of water quality within Victoria Harbour over recent decades (Ho 1986, 1992). 

Despite the poor quality of coastal w泣ers around Stonecutters' Islan止 the intertidal 
f10ra 誌 relatively rich in comparison to other parts of Victoria Harbour in recent years 
(Ho 198至). Two factors are considered to be important in this context: 

(f---Lpifi--ut1(iiiLia/iiLf-rliit 

Restricted access status of Stonecutters' Island as a closed miHtary facility most of the 
shoreline remaine是 natural and not reclaimed, and provided a variety of substrates ar吋
microhabitats suitable for colonisation by aJgae. 

Smce 1991, however, much of the coastal habitat has been altered by reclamation for 
varîous development projects. Linkage with the Kowloon peninsula and the West 
Kowloon reclamation projects may have also resulted in changes to coastal ecology. 

已3
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6.2..4 Intertidal l\lacroinverte忌rates and Vertebrates 

Williams (1991) identified some 50 species of macroinvertebrates in the intertîdal zone 
of Stonecutters' Islan這 (Appendix H). These represented the following taxa: 

Coelenterata 
Ectoprocta 
Sipuncula 
Annelida 
Mollusca 
Arthropoda (primarily crabs) : 
Chordata (vertebrates) 

1 identified, 3 unidentified 
1 identified, 2 unidentifîed 
1 identified 
1 identified 
31 identified 
16 identified 
2 identifie這

No uni平le species were reported by Williams (1991), and the intertìdal fauna was 
representative of Hong Kong waters generally (Williams pers. comm.). Some of the 
intertida1 molluscan species were, however, unusually large心This was thought to be a 
result of algal abundance with enhanced feeding opportunîties for herbivorous interti這位
molluscs (Williams, 1994). 

6.3 Terrestrial Habitats 

Williams (1991) reporte這 131 species of terrestrial pla只ts on the Island, none of which 
was rare or endangered. He noted th在t the Island "was undoubtedly completely 
是eforested in the past韓 but ha這 nearly complete protection from fire sînce World War 
II. 

Terrestrial habitats in the proposed disturbance area were coastal woodland and 
scrubland plus small areas of ornamental plantings near recreational facilities. Trees 
dominatîng the native habitats were Ficus mlcrocarpa. Macaranga tanarius, PandaJ1lJ.s 
tectorius, and Hibiscus tiliaceus. VirtuaIJy alJ of the vegetative cover at the shoreline was 
located inland of existing facilitÌes (roads, recreation fac i1 ities. or seawaUs)‘ therefore was 
not within the proposed disturbance area. Exceptions are pointed out in Section 9 of 
this report. Because the natÎve vegetation on the site would remain virtually intact 
這urîng construction and operation of the Project, it was not identified as a key issue 
warranting further study. 

6.4 Amphibians, ReptiJes, Mammals 

W凶ams (1991) reporte社 occurrence of 4 rept詩的. 2 amphibians. and 3 mamma誨。n the 
Island (Appendix H). All th悶 mammals were bats. a立 speci臼 of which a閃閃tected
un這er the Wild Animals Protection Or這inance (CAP 170). The rept i1es and amphibians 
reporte是 are not protected. 

Thep閃po紹d Project would not dist泣rb terrestrial habitat !:i occupied by any of the above 
reptiles, amphibians, or mammals. Therefore, potential impacts to these groups were 
not identified as a key issue warranting further study or comment. 

It is li.kely that bats would feed on insects above the sea surface in the proposed 
disturbance area, but potential impacts of the project on the prey base of insectivorous 
bats is considered to be insignîficant. Frugivorous bats were seen on the Island, but 
neîther their roost sites nor feeding areas would be affected by the Pr吋ect.

6.是

E 
E 

R 
h
u
γ
r
b
i
u棚
，
恥
U
z
n
u
b
U
L
U
u
ι
u
u

」
引U
L

刊
u
f
U
t
u
-

們
U
r

…



仆
u
h
u
r
n
u
U
A
r
u
-
s
h
u
f
h
u

H
U
-
-
齡

蠅J
i

益
，2
.

manU 
R

益
.
型
關

UG FC 
Doc. Ref. 
Rev. No. 

.τ"361/05 
01 

6.5 Avifauna 

The Project requires an assessment of its effects on avifauna, and, in particula丸 on the 
Night Heron (均'cricorax nycticora.x). Potential impacts to the night heron must be 
assessed because the breeding population of nigh-t herons on th-e Island is locally 
sîgnificant, and because night herons fee.d on marine organisms in the intertidal zone óf 
the Island which will be disturbed by ~roject construction. 

6..5.1 Existing A vifauna 

W泣iams (1991) reported 2S species of birds during a one-day survey of the Island 
(Appendix H). This üst was supplemented by additional records during 1993 and 1994, 
asshown mAppendixH. 

[J 

All of these bird species may 忌e affected by Project construction. However, there is a 
precedent on the Island for assessment of impacts of large construction projects on 
加lportant bird habitats. Continued presence of birds alongside the government 
dockyard development on the north of the Island suggests that impac!s may not be as 
serious as predicted, or may be realise泣 more slowly that expected. Âssuming there is 
no significant loss of inland vegetation on bird nesting or refuge areasωrrounding the 
Project disturbance site, potential impact of the 三evelopment m-ay be Iimited. 

Terrestl如1 Bird Species 
rii'li--rill--zL 

Of the terrestrial breeding birds 00 the Islan丈 the most interesting are describe丘 below.

Black Kite (Milvus mîgrans) 

szit While Hong Kong hosts a large number of black kites during winter an這 somewhat lower 
numbers during summer, not many birds breed here. Stonecutter怠， holds a few breedin惡
pairs, but no nest sites were located in the area immediately adjacent to the south shore. 
Should a nesting pair be displaced during Project constructîon, there would seem to be 
sufficient alternative habitat on the Island for the birds to relocate. 

r!liijL 

Indian Cuckoo (Cuculus micropterus) 
A number of Indian cuckoos breed on the Island.τheir continued presence adjacent to 
the government doc勾'ard development suggests there is little reaSon to feel that the 
propose這 Project will discourage all birds from breeding. The number of breeding pairs 
may, however, decline due to impacts of the Project. 

White-忌reasted I<ingfisher (Halcyon smyrnensîs) 

In 1993 28 nests of four species of kingfisher were counted on the Island (又 Illingworth 
m litt.). This included white-breasted, common, blackacappe益， and one pair of pied 
ki可fishers (Ceryle rudis). In additîon to the aquatic environment, terrestrial habitat is 
also important to all of the fo泣r regularly occurring species in Hong Kong. Although 4 
species of kingfishers were rëcorded in 1993, only 2 were seen in 1994. No pîed or 
black-capped kingfishers (見 p1icata) were recorded in four surveys in 1994, suggesting 
that they have moved off the Island in response to disturbance or habitat loss caused by 
construction projects on the Island. 
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Most kingfishers on Stonecutters' are white-breasted kingfîshers、 a Wl是espread but loca l1y 
~reedi?g ~p:c~es ~ Hong I.<o~~. . Stonecuttersi Island is one of the' few sites (probably 
the on1y site) in the Victoria Harbour area where the species st山 nests. As one of the 
kingfishers most adapte社 to terrestrial habitats, it requires both wel1~wooded areas and 
sources of water, either fresh or salt, for catching prey during the breeding season. It 
is not known if shallow water is required for fishin旱. If it is, this species may be affect吋
by construction of the dockyard an這 consequent loss of sha l10w water feeding habitats. 
However, there is iittie scope for avoiding of ITIKigatinzioss of shaiiow marine feeding 
habitat should the Project proceed. Because the species depends to a large extent o~ 
terrestrial prey (averaging 的% through the year in West Bengal [Cramp 1985]), it may 
withstand some 1055 of the marine habitat5 it favours. 
Black Drongo (Dicrurus macrocercus) 

Many black drongos breed on the Islan吐 Because this species favours wooded areas、
it is not lik均 to be adversely affected by the Project. 

Marine Species 

Bîrds which depend on the marine envìronment and which breed ann泣al1y at 
Stonecutters' are: Night Heron, Chinese Pond Heron (Ardeola bacchus), Cattle Egret 
(Bubulcus ihis)事 Reef Egret (Egretta sacra), Little Egret (E. -garzetta) and Great Egret (ι 
alba). Of these, the Night Heron and Little Egret nested on the Island in 1994. Cat t1e 
Egrets nested in the recent past and may st山 do 50, although they were not recorded in 
1994. 

Potential effects uf the Project on these species may be assessed based on experience 
gained to date 0己serving the effects of construction of the new government dockyards 
on the existing egretry. Surveys have shown that the minimum numbers of birds of each 
species occupying the egretry during the 199是 breeding season were: 

闊的t Heron ﹒ 20多， inc1uding 31 juveniles; 

Chinese Pond Heron . 2; 
Cattle Egr叫樹 7;

Reef Egret . 2, though 3 were seen feeding from anchor buoys off the south shore on 
23 May 1994; 
Little Egret . 49, inc1uding single juveniles on three nests; 
Great Egret - 11, but no evidence of breeding. 

叫le above results indicate that there is 泣坦 a significant egretry on the Islar吐血叩ite
constructio詰 of the immediately adjacent dockyar丘 The birds seem to tolerate the noise 
generated by construction in the area the egretry overlooks. This indicates that the 
construction and operation of the south shore dockya吋 should not cause abandonment 
of the egretry. 

A more probable source of adverse impact of the Project would be 配到ructÎon of feeding 
areas. Observations indicate that the sout h shore is not used by Night Herons or egrets 
for feeding. However, there are a number of anchor buoys off5hore that are used as 
perches for feeding by egrets during the day and, to a lesser extent, by Night Herons at 
night. At one time on 23 May, eleven of the thirteen nearby buoys were occupied by 
Little or Reef Egrets which were foraging for fish. Removal of these buoys to facilitate 
construction of the 逞。ckyard would have a negative impact on the birds. ln order to 
mitigate this, rocks or buoys should be placed in the sea off the south吟詠st facing shore 
for egrets to use as foragi吟 perches.
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6.5.2 

6.5.3 

The unfmished government dockyard st道 provides suit的le feeding areas for herons and 
to a le路er extent. for egrets. Th is is because horÎZontal concrete projections from the 
也ckyard walls. breakwaters, and anchor buoys provi吐e perches from which birds feed. 
If similar features are incorporated in the south shore dockyard, they may also be use這
by feeding herons and egrets. Bird u紹 of the dockyard area is not predîcted to create 
management problems whîch would aff~ct daily operations. 

Duringwinter up to 45 Cormorants (Phalacrocorax carbo) were seen restìng on the rocks 
adjoining the coast of the south shore (T.J. Ades pers. comm.). Construction and 
operation of the Project will prec1ude contìnued use of these rocks by Cormorants. 
Suitable perching rocks will remain on the south‘ east shore and on other islands in the 
area. Mitigation proposals descr!bed in Section 丘7 to replace lost boulder beaches 
would compensate for loss of Cormorant perches. 

The possibility of competition between Cormorants ar泣 Night Herons for use of rocks 
arises during March when Cormorant have not yet departed and most of the Night 
Herons have already occupied the egretry. However, the importance of such rocks to 
the colony as a whole appears small. Most bir這s feed west of Stonecutters' Islan社
(presumably on Lantau Island), north or north-east of Stonecutters', or in the Victoria 
Harbour area generally. There seems iittle likelihood of any serious effects on Night 
Herons or egrets due to competition with Corrnorants for perch的.

Discussion 

Both terrestrial and m我rine species on the Island depend on an undisturbed terrestrial 
envlronment in the form of substantial areas of 、 oodland an這 minimal human 
disturbance. Without these two factors, the numbers anu variety of breeding species on 
Stonecutters' would decline. Therefore, it is essential that development around the 
margîns of Stonecutters' not compromise the large, continuous swathe of relatively 
undisturbed woodland on the Island. Personnel working in the dockyards during 
constructÏon and operational phases should not be granted unlimited access to the entire 
Island. Access should be denied to the area near th ,e egre'try. 

It should be note這 that egretry locations are not fixed indefinitely. Indeed, some 
egretries are notorious for year-to-year changes in location. Thus, it would not be 
sufficient to restrict acce路 to the current egretry location, as the birds may relocate the 
egretry to a different site on the Island in future. 

Recommendations 

The design of the dockyard should incorporate features that provide perching sites in the 
vertical walls for ardeids to feed from. Horizontal concrete projections shoul是 be
installed at various , heights to provide perching sites at various tide stag訟. and a number 
of sloping walls should also be built for use as feeding sites. 

Appropriate measure:; sho吐吐 be taken to ensure that disturbance to the terrestrial 
environment caused by construction of the dockyard is minimised. Fencìng should be 
erected between the construction area悉的吋 the natural environment. 

悉 .7
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Coru; ideration should be given to conversion of the souùt啥站t facing beach to a more 
attractive feeding site.τhis would involve placing large boul由認 in ùte water to provide 
perching sites and areas suit路le for aquatic vegetation and fish breeding.τ11is would 
mitigate loss of the anchor buoys off ùte souùt shore which at present provide feeding 
perches for egrets and herons. It w∞ld aIso increase availability of 紋絲 for colonisation 
by intertida1 invertebrates. 

Security or other measures that restrîct human access to the remote areas in the centre 
of the Island should continue în order to ensure that undisturbed habitats re話說話
attractÎve to avian and terrestrial wildlîfe. 

Future development on the Island shoul是 provide for retention of an undisturbed tract 
of woodland habitat, of great importance to aI l avian species on Stonecutters\ 

6.6 Construction and Operational Impacts 

6.6.1 Construction Impacts 

The Project wiU result in loss of most of the înte叮idal habitats withiri the s知是y area. 
In their place wil1 be a naval basin surrounded by concrete seawalls, which will provi臼
substrates of Jow habitat diver討哼. Consequently biodiversity of the intertid aJ t10ra 主其是
fauna will be reduce是. Th is type of impact is increasingly significant in Hong Kong as 
coastal development in' the tbrm of rec1amation and port construction continues. On 
Stonecutters' Island the cumulative 1055 of coastal habit是ts wiIl re是ch approximately 63 % 
(4.25 of 6.75 krn) of the total native coastal h的itat on the former Island. 

6.6.2 Operational Impacts 

Reduction in the diversity of intertidaI flora and fauna may result from the operation 
phase of the Project. Key issues will be 是isposal of marine wastes and accidental 中ills
of fue站， oils, lubricants, an這 solvents. Use of anti-fouling compounds will a1so pose a 
risk to marine life in the srudy area. 

Water quality management wiH be a key íssue during oper甜on of the Project. Measures 
shou站 be taken to minimise pollution and maximise ti是al tlushing and diurnal marine 
replenishment of the nava1 basin to reduce the possibility of w泣er quality degradation. 
Excessive biologicaI or chemic話。xygen demand resulting from the combined affects of 
poll凶ion and inadequate water tll咚hing may pose a signiticant rîsk to întertid叫 life.

6.7 Impact Mitigation Measur的

Although on攝site mitigation is preferred, the cumulative loss of inte口idal habitats on 
Stonecu丘e話，鷗在nd limits potential for enhancement of nearby sites. 明le objectîve of 
mitigation measures 扭曲is case should be to ∞mpensate tbr the poor habîtat diversity 
for intertidal org訟誌ms offered by the physical strucrure of the Project. 

The type of shore1ìne in the srudy area currently 0前'ering the greatest number of habitats 
and displaying the highe泣如gree of biodiversîty is 由e inter- 紹d sub-tidal boulder 
shore. Wh ile this will be tota])y destroyed by construction of the facili旬， ùtere are 
opportunities for mitigation through the replacing of boulders along the new shoreline 
益註er construction is completed. If the outer sides of 由e 臼awalls are 泣。t required tbr 
the 這ocking of vessels and are deeme這位lÎtable for boulder placement, the possibility 
exists for a 詰et increase in the area of boulder shore in the stu吐y area. 
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Creation of new boulder shoreline will require stockpiling of the original boulders 是urÎng
∞酪truction ， supplemented by importing of further boulders' if necessary. The boulders 
can be piled arbitrarily against the shoreline approved for this purpose, a1出ough a 
shallower overaH gradient of the finÎshed boulder shore is preferred. Th is is due to the 
fact that the zonation of intertid a1 organisms on the shore is determine泣， in pa泣， by their 
ability to deal with the physiologica1 conditions at the varying tidal levels. Organisms will 
occur within a vertical band along the ,shore determined by the limits of theír tolerance 
of factors including immersion，益esiccation ， salinity , etc. The shaIlower the gradîent of 
the shorel ine, the wider these bands wil1 be. Hence, the area available for Întertidal 
organisms to colonise wil1 be increased. 

The e中ipment needed for movement and placement of boulders would be available 
from 血e plant necessary for 出e construction of the Project. Boulders shoul是全e placed 
紅oun這 the ouíSide of the seawalls from the eastern Project boundary along 出e southern 
shore where the boulders will not impede operation of the Project or other existîng 
facilities. 

6.8 Ecological Monitoring and Audit 
、
、

Insta11ation of boulders along the south andεoutheast shores of the Island should be 
pl扭過ed and monitored carefully. τ'h is habitat enhancemènt measure has potenti品 to 
benefit intertidal fauna as weIl as feeding birds, therefo閃 ìt will be important to the 
overall success of the mitig泣ion plan. 

Because cumulative impacts on the nesting commun Îty of herons and egre岱 is a 
significant possibility which could have severe adverse consequences, monitoring of 
nesting biology should be continued over the course of the construction progra鼎鼎&

During the detai1ed design stage, seawalls should be moditied to încorporate foraging 
perches for ar是eid birds. Th is meaS :lre may be significant to Iong-term retention of the 
ne討論g community of ardeids on the Island. 

6.9 
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7. NOISE 

7.1 Background 

The Noise Sensitive Receivers as identified in Chapter 2 inc1 ude the following: 

NS R 1 Married Quarters 
NSR2 Rosia Cottage 
NSR3 Leave Quarters (group of 5 bungalows) 
NSR4 Married Quarters 
NSR5 Married Quarters 
NSR6 Married Quarters _ 

NSR's 1-3 have air conditioners in the bedrooms and the windows are all single glazed. 

們
U

﹒
們U
f
L

NSR's 4-6 already have some acoustic secondary glazing installed but not aU rooms a r'e 
provided with air conditioners. The secondary glazing was provided by the Property 
Services Branch by ArchSD and was funded by the Cf8 projec t. . 

‘ 

7:2 Construction Phase Impacts 

The assessment of noise impacts has taken account of the two options presented by 
CED. Construction Programme A allows for reclamation and dredging to take place 
during the restricted period of 1900 - 2300 hours and Construction Programme B only 
allows for work is to be completed within the unrestricted period of 0700-1900 hours. 

This EIA has considered both construction programmès and their likely noise impacts 
including activities liking to take place in paralle l. 

There will be two distinct phases of construction. Phase I will entail dredging, 
redamation, backfilling and rock armour placemen t. Phase I1 will entail the construction 
of the buildings and infrastructure improvements. 

7.3 Noise Assessment 

百le objective of the construction noise assessment has been to determine whether noise 
from the construction activities will comply with the requirements of the Noise Control 
Ordinance (NCO) when works are necessary in restricted hours and to establish whether 
construction activities during normal working hours will give disturbance to any noise 
sensitive receivers in the vicinity of the works. 

The prediction of noise levels has been based on the methodology given in the Technic~l 
Memorandum on noise from construction work other than Percussive Piling (TM 1) and 
ISO/DIS 9613-2 (1992) for the calculation of atmospheric absorption and ground 
absorption. 百1e Technical Memorandum on noise from Percussive Piling (TM2) has 
been adopted for assessing piling noise. The following assumptions h1ve been made: 

• Nominal 恥fidband = 500Hz; 
• Temperature = 20 o C; and 
• Humidity = 70%. 

7.1 
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Single activity noÎse levels at the facade of the identified NSRs have been calculated for 
the types and numbers of items of powered mechanical equipment to be employed for 
each major construction activity. The type and quantity of mechanical equipment 
required for each activity has been estîma te是 by Civil Engineering Department (CED) 
based on the scale of the work and on the likely construction method. The sound power 
levels (SWL) of the equipment likely to be used are shown in Table 7.1 and 7之The
construction programmes are shown in Figures 1.4 and 1.5. 

It shoul往已e noted that working hours 學loted are those estimated by CED. The 
Contractor would be required to apply for a Construction Noise Permit -should works 
extend beyond the unrestricted period of 0700-1900 hours. The acceptability of the late 
hours operation will be further discussed in the mitigation measures section of this 
Chapter. Also, note that with the shortening of the working hours the overall duration 
of activities in certain cases increases. Furthermore, to achieve higher ∞tputs Qver a 
shorter time available the number of plantjeqt社pment is likely to increase. 

、
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Summary of Construction Activities and SWL of Equipment Relevant to 
Construction Programme A 

Table 7.1 

Pba揖 Actl討ty Plant & Work.i ng Working SWL Q句 Total 
Equipment Period Hours dß(人) dß(A) 

Dr叫仙tg Se殺bed M Grab Dr:edgers -Dec 94 儡 0700岫話。。 112 Z 
M Hopper Barges Nov 95 6 days/week 104 3 

Dredging B制趴+ “ Tugs 
Nov 96-

lLO 2 

Approach 
- Launch 

Jan 97 
104 117.9 

- Suction Dredger Apr 95 “ 的00-話。。 109 
Reclamation 個 Marine Sand Aug 95 6 daysjweek 104 

Pump 
ωDozers l1S 2 
-Tug 110 119.2 

- Suctîon Dredger Apr 95 酬 。700-1900 109 
Pl念c.e Sandin - Marine Sand Feb 96 6 daysjweek 104 l 
Dredged Trench Pump 

- Dozers 115 2 

Z - Tug 110 ‘ 119.2 

?誰c.e豆豆。ck - Derrick Barges Apr 95 - 。700總 1900 104 3 
F話令 - Tug Sepc 96 6 daysfweek llO 
Armour Rock - Launch 104 113.0 

. Set Concrete -Dεrrick Barges lul95 咖 0700輛 1900 10是 2 
Seawall - Tug Oct 96 6 day主/week 110 111.8 
Block鑫

- Concrele Barge Nov 95 and 。700-1900 104 
Concrete - Crane Dec 96 備 Jan 97 () daysjweek 112 
Coping - Concrete Pumps 109 

- Vibrators 113 122.9 

Genera1 - Trucks Jul 95 - 0700.1900 117 4 
Earthworks - Dozers Dec 96 6 dilysJweek 115 3 

- Compactors 108 125.0 

Piling - Diesel Hammer Sepr 95 - Permitted 128 
- Concrete Pile Feb 96 Periods onty 

- Back Hoe Jun 96 - 。700-1900 112 3 
- Circular Saw Aug 96 6 daysjweek 108 3 

Ground Beams & - Generator 108 
Slabs 。 Concrete lorry 

II rruxer 109 2 
- Poker (petrol) 113 2 
- Crane 112 121.6 

- Circular Saw Dec 9S 哺 。700‘ 1900 108 3 
- Generator Jun 97 6 days/weck 108 
- Lo口γ lL2 3 

Building - Concrete lorry 
mlXer 109 3 

- Poker (petrol) 113 2 
- Crane Ll2 121.8 

Road • Back Hoe Sept 95 帽 。700-19∞ 112 2 
Construction 國 Concrete truck May 96 6 daysjweek 109 2 

- Poker 113 2 119.4 
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Table 7.2 Summary of Construction Activities and S\VL of Equipment Relevant to 
Construction Programme B 

Pba輪 Activity Plant & 毛Norking W州時 i TotaJ 
Equipment Period Hours d路(人) dB(A) 

Dr“拉草 Seabed - Grab Dredgers Feb 95 闢 。700-1900 112 3 
輸 Hopper Barges May 96 6 daysjweek 104 4 

Dredgìng Basin + 翩 Tugs
。例 96 -

110 3 

Approach 
州 L忽unch

Feb 97 104 117.9 

喇 Suction Dredger Jun 95 樽 。700-1900 109 i 
Reclamation 命 Marine Sand Apr 96 6 daysjweek 104 2 

Pump 
枷 Do法ers 115 2 
扁 Tug 110 119.2 

看 Suction Dredger Apr 好愉 0700-1900 109 
PI議ce Sand in - Marine Sand Apr 96 6 daysjweck 104 
Dredged Trench Pump 

• Dozers 115 2 

I 欄 Tug 110 11立2

Place Rock - Derrick Barges May 95 輸 。700-1900 104 3 
Fill + 酬 Tug Sept 96 6 daysjweek 110 
Armour Rock - Launch 104 113.0 

Set Concrele - Derrick Barges Ju195 輛 。700-1900 104 2 
S純，wall - Tug Oct 96 6 daysjweek 110 11 1.8 
Blocks 

- Concrete Barge Sep[ 95 - 。700-1900 104 
Concrete • Crane Jan 97 6 如ysjweek 112 
Coping 總 Concrete Pumps 109 

騙 Vibrators 113 122.9 

General - Trucks Jun 雪5 - 的色。嘿 19∞ 117 
Earthworks - Dozers Apr 96 6 daysjweek 115 

-Comp念ctors 108 3 125.0 

?法嗎 備 Diesel Hammer May 96- Permined 128 2 131.0 
- Concrete Pile Oct 96 Periods only 

- Back Hoe Jun 96 - 。700勵 1900 112 3 
- Circular Saw Aug 96 6 daysjweek 108 3 

Ground Beams & - Generator 108 
SI紅.bs - Concre[e lorry 

II nuxer 109 2 
- Poker (petrol) 113 ? 

- Crane 112 121.6 

- Circular Saw Jun 96 - 。700-1900 108 3 
- Generator Jun 97 6 daysjweek 108 
- Lo口y 112 3 

Building • Concrete lorry 
mIXer 109 3 

- Poker (petrol) . l l3 2 
- Crane 全 ll2 121.8 

Road - Back Hoe Apr 96 組 0700勵 1900 112 2 
Construction • Concrete lruck Jan 97 6 daysjweek 109 2 

- Poker 113 2 119.4 
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7.4 Assessment of Impacts of Construction Programme A and B 

huulnu 
The noÎse levels during construction have been calculated base這 on the actÎvities and 
powered mechanîcal equipment shown in Tables 7.1 and 7.2. The predicted noise leve1 
comprises the cumulative impacts from aU activities an是 the assessment has been carried 
out according to TM 1 and TM2. 
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The predicted noise levels at NSRs from Construct)on Programmes A and B are shown 
in Appendìx El and E2 respectively. Table 7.3 shows the maximum Calculated Noise 
Level (CNL) received by each NSR with re叩ect to construction works other than 
percussive piling and due to percussive piling assuming, at this stage of the assessmer叫，
that no special forms of mitigation are applied. The daytime and evening noise levels 
refer to the work.ing period in _Table 7.1 with daytime activities being those likely to be 
carried out from 0700 to 1900 and evening activities beîng those that will continue up 
to 2300. The activîties that are likely to take place during the restricted period of 1900-
2300 are reclamatìon and dredging only and is noted that the noÎse levels during this 
period are almost the same as those during the daytìme, indicating that these activities 
íorm the dominant noise sources. Night time noÌse is 泣。t considereq 色ecause the site 
will close 泣。wn at 2300 hours. 

尸

Table 7.3 Maximum CNLs at NSRs without Mitigation 

li 

NSR CNL dB(A) 

Construction Programme A Construction Programme B 

Daytime Evening Percussive Daytime (i) Percussive 
(i) (i) Piling Piling 

1 88 88 92 89 92 

2 86 S已 87 87 言?

3 82 ?會 81 81 81 

4 71 69 73 71 73 

5 69 68 70 68 70 

G 67 豆豆 68 68 68 

Notes (i) Noise from construction activities 叫her than percussive pUing 

7.4.1 Impacts from Percussive Piling 
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No~e of the NSRs are provided wÎth central air conditioning 句話ems and therefore the 
Acceptable Noise Level (ANL) for percussive piling is 85dB(A). 訂le permitted hours 
of operation of the piling operation are determined by the amount by which the CNLs 
exceed the ANL. 明le NSRs most affected are NSR 1 (the married quarters) and NSR2 
(Rosia Cottage) where the CNLs are predict吋 to exceed the ANLs by between ldB(A) 
and 10dB(A). 甘lerefore， th學 permitted hours of operation on any day not being a 
genera1 holiday (when no piling will be allowed) will be 0800 to 0930 and 1200 to 1尋00
and 1630 to 1800. 
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7.4.2 Impacts from Construction Activities other than Percussive , Piling 

In TMl the ANLS are dependant upon the tÍme of day. For Stonecutters Island the 
ANl.S are as follows: 

Table 7.4 ANLs at Stonecutters Island 

Time of day Duration Maximum recommended 
(hours) Noise Level dB (A) 

Day-time 0700-1900 75 (1) 

Evening and general holidays t900-2300 60 

Night-time 2300-0700 45 

Notes (1) Not included in TM 1 but recommended as a maximum noise level during 
the daytime. 

Comparison of the predictions in Table 7.3 with the ANLs in Table 7.4 shows that the 
noÎse levels are likely .to exceed the standards during the daytime and evenin萃 10
Programme A and during the daytime in Programme B unless the noise Ìs mitigated. 
The following sections of this Report consider methods of mitîgatìon. 

7.4.3 Mit培訓ion At Source 

Methods 0/ Mitig叫你
It is always preferable to mitigate the noÍse at source and the normal practice is to 
include stringent controls on the construction contract to ensure that the contractor takes 
appropriate measures. -Wh ile it Îs not feasible to dictate the met怕也 of construction to 
the contractor, noise control requirements should he incorporated in the contract 
documentsωspeci再， the noise standards to be met, an位 any noîse monitoring to be 
carried out. The noise monitoring wilJ be particularly important and the results of the結
surveys w坦白termine the level of mitigation r問uired at any 戶口icujar location and 
t江ne.

Options for mitigating construction noise include: 

• use of silenced equipment; 
@ 念cheduling activities tb avoid parallel operations of several 問話 of powered 

mechanical equipment; 
• siting of equipment as far as practical from NSRs; and 
• use of temporary enclosures andjor noise barriers placed close to the noise 

source to screen specìfic receivers. 

The noise generated from mechanical plant can often be reduced by the fitting of 
acoustic muff1ers and linings., In general this can reduce the sound power level by 
5dB(A) for each activity. It is recommended that mufflers and linîngs are fitted to a註
equipment when the predicted or recorded unmitigated noîse level is in excess of 
75dB(A). 

前le programme of construction activities has a direct affecl upon the resultant noise 
levels. Therefore as a means of reducing noise levels as much as is practicable the 
programme should be reviewe忌. for acceptability in terms of likely noÎse nUlsance. before 
any programme is finalise社 and approved. 
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Noise Levels with Mitîgation at Source 

The noise ca1cul剖ions have been re-run, t。這etermine the likely noise at the receivers 
assuming that a11 possible methods of mitigation at source are applied. The results of 
this assessment are shown in Table 7.5. 

Ta忌le 7.s CNLs After Mitigation at Source 

NSR CNL d語 (A)

Construction Programme A Construction Programme B 

Daytime Evening Daytime only 

1 83 83 84 

2 81 81 82 

3 77 74 76 

4 66 至4 ~.66 

5 64 63 已4

6 62 61 63 

For daytime works Table 7.5 illustrates that the noÎse levels at NSRs 1, 2, and 3 still 
exceed the recommended maximum noise levei of 75dB(A). For evening works in 
programme A the noise levels at aU NSRs exceed the evening maximum noÎse level of 
60dB(A). 計lerefore， additional noise mitigation Îs requíred. This would comprise 
modjfication to the constructÌon programme by the Contractor, for example to avoi社
noisy actvities being carried out at the same time or restricting the working hours to 
daytime only. 賢。ise insulation at the receivers would reduce noÎse levels further but it 
is not Government poHcy to provide insulation to sensítive receivers to mitigate against 
daytime construction noise impact. 

Table 7.6 summarises the amount that the 這aytime and evening CNLs exceed the ANLs 
at each NS民 including mitigation at source. 

Table 7.6 Summary of amount CNLs exceed ANLs at each NSR 

NSl這 Amount CNLs Exceed ANLs dB(A) 

Construction Pro學ramme A Construction Programme B 

Daytime Evening Daytime only 

1 8 23 9 

2 6 21 - 7 

3 2 . 14 

4 O 4 G 

5 G 3 G 

6 。 O 

The noise standards are excee是ed at all receivers during the evening and at three 
receivers during the daytime if Programme A Îs foUowed. 
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Clearly, :estri:ti~ns _on evening working would result in no impacts arising from the 
restricted period of 1900*2300 hrs. It is understood that t-he actîvities that are 
progral!lmed to take place in the evening (dredging and reclamation) nee忌 to do 50 to 
meet the construction programme. However, CED have prepared an alternative. 
Programme B, which avoids evening construction activities. 

By restricting the working hours to 0700* 1900 h的 the noise ìmpact increases slightly due 
to there being more heavy mechanical equipment used to achieve completion òf the 
project in the given time span. Additiona旬， the works have slightly different phasing 
thus increasîng the noîse impact. 

Construction of noise barriers between the construction works and the receîvers could 
be considered but these will be extremely visually intrusÍve and will only 忌e partiaily 
effective. AJso, due to the hei學ht of some receivers, temporary barriers or enclosures 
w沮 generally only be effective if they are place社 very close to the noise sources and 
therefore have limited benefît. 

7..5 Conclusions ". 
、

The noise levels shown in Table 7.6 in這 Îcates that for Construction Programme A the 
CNLs at NSRs 1 (married quarters), 2 (Rosia Cottage) and 3 (leave quarters) exceed 
the daytime recommended level of 75 dB(A), and în the evening the CNLs at all NSRs 
are exceede益 For construction programme 8 the CNLs at NS Rs 1. 2 and 3 excee這 the
recommende這 daytime level of 75 dB(A).τherefore， it is recommended that 
construction Programme B is implemented. 

Furthermore, it is recommended that all practÌcal mitigation measures which can be 
taken by the contractor are implemented，的 detailed in the suggested contract clauses 
deta i!ed in this Report an益 the Contractor is instructed to devise a construction 
programme which is likely to have the least noîse impact an neighbouring sensitive 
recelvers. 

7.6 Noise Monitoring and Audit 

7.6.1 BaseUne and Impact Monitoring 

Baseline noÌse monitoring should be carrie益 out at NSRs on Stonecutter Island 
immediately prior to the first month of the contract [0 estab1îsh representative 
background noÌse levels. It is recommended that these noÎse monitorîng stations' should 
be located 1 m 泊 front of the facades of NS Rs 1 峙，給own in Figure 2.3. 

Impé:lct noÎse monitoring should be performed throughoul the contract at the NSRs 
closest to any noisy construction activicies. For construction during normal working 
(unrestricted) hours (0700 . 1900) hours impact monitoríng should comprise L椅彷 minl
taken at least twice per week. rmpact monitoring for construction outside normal 
working (restricted) hours (的00 - 0700) should comprise L叫(.5 MÎ.n) taken twice""-per day-, 
once in each of the restricted perio缸t unless complaints are received in which case more 
fre中lent measurements will be necessary. The precise programme for impact monitoring 
should 忌e determined when details of the Contractor's programme for construction are 
known. 

Proposals for action should be passed to the Engineer by the Contractor whenever 
monitoring shows an excessive noise level is arising. 
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The reporting and auditing of this impact monitoring programme should be carried out 
on a monthly ba叫結 and shoul益 commence on completion an這 approval of the 
Environmental Monitoring an這 Audit (EM & A) Manual. Th is manual should inc1ude 
由ta collected during the baseline monitoring programme and a1so contingency plans to 
take account of the following: 

• prolonged non也vailability of mònitoring assistants; 
• non-suitability of monitoring sites; 
• equipment failure or theft; 
• non由availability of laboratory facilities; and 
• adverse weather condition說

The contin學ency plan should also be inclu注ed in contract documents in accordance with 
the HKPSG, Pollution Ordinances, and EPD monitoring guidelines. 

Where monitoring of noÎse levels shows an exce部ive noise level, the contractor should 
take necessary steps to en甜re that his actions are not contributing to the excess. These 
steps should include, but not be limited to the following: 

油

、

(a) 
(b) 

(c) 

checking plant and equipment; 
maintenance or replacernent of any plant or e句uipment contributing to the 
excess; and 
review of working metho社s.

Resident site staff shoul是已e kept informed of steps taken, and written reports and 
proposals for action should be passed to the contractor 以 ;1enever monitoring shows an 
excessÎve noise level 1s arising. 

Any 這eteiioration in noise levels during construction is rneasured as a breach of the 
trîgger, action or target shown below in Table 7.7. 

Table 7.7 Trigger, Action and Target Levels for Construction Noise at all NSRs 

i-LifiL 

Period (hrs) Trigger Levels Action Levels Target Levels 
dB(A) 

。700 機 1900 When more than 75 

1900 - 2300 When a cornplaint one cornplaint is 60 
is received received within 

2300 - 0700 two weeks. 45 

1,J(-4924132L 

It should be noted th位 the day寸ime noise levels for the unrestricted period are 
recommended only and are not mandatory under the NCO legislation. 

-2 

.&kg Table 7.8 shows a proposed action plan should cornplaints be received or should certain 
noise levels be excéeded. 
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Table 7.8 Construction Noise Action Plan 

Action 
Event 

Engineer Contractor 

When a complaint is • Noti令， Contractor 
received • Conduct measurement 耐

• Investigate noisy 
operat lOns 

When more than one • Noti今 Contractor • Submit noise 
complaints are received • Analyze investigation mitigation proposals 
within a 2 weeks period 司， Require Contractor to to Engin~er 

propose measures for 司， Implement noise 
the analyzed noÎse mitigation proposals 
problem 

• Increase monitorîng 
frequency to check 

、'. 
mitigation 
effect Îveness 

75dB(A) excee三ed • Notify Contractor • Implement mitigation 
between 0700-1今00 hrs • Require Contractor to measures 
on normal weekdays implement mitigation • Prove to E:ngineer 

measures effectÌveness of 
60dB (A) exceeded 唱， Increase monitoring measures applied 
between 070弘2300 hrs fre司已ency to check 
。豆 holidays and 1900- mitîgation 
2300 hrs on all other effectiveness 
days 

45dB(A) exceeded 
between 230ι0700 hrs 
of next day 

7.6.2 Contract Clauses 

Contract clauses proposed for noise monitoring and audit are as follows: 

前le Engineer will carry out construction noise monitoring throughout the Works. (a) 

(b) The Contractor shall provide suitably qualifìed and experienced staff to assÎst the 
Engineer in carrying out noise measurements. 

、
‘
，J

C ',
EK A schedule of proposed noise measurement times and sites will be prepared by 

the 且ngineer\γhe measurement frequency will be at least once per week at 
each location for each.of the foUowing periods. 

(i) 0700 - 1900 hours on normal weekdays 

(益) 0700 .. 2300 hours on holî啦ys and 
1900 總 2300 hours on all other days 

(ili) 23∞峙。γ00 hours of any day 

7輛 10
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一 Measurements will be taken at sites and times chosen to fairly represent normal 

constructíon aCtlVltíes. 
:[

Hhl

Three sound level meters complete with tripods ar叫 a calibra tor shall be 
provide是 by the Contractor within one week of the commencement of the 
contract and comply with the International Electrotechnical Commission 
Publications 651 : 1979 (Type '1) and 804 :的85 (Type 1) specifications、 as
referred to in the Technical Memoranda to the Noise Control Ordinance. 

(d) 
i
n打
U
f
(
仆
仆
) The construction noise level monitoring will be carried out at the above (b) tîmes 

and at 1m from the external facade at the locations that are more affected~ and 
the Contractor shall be responsible for arranging access. A1ternative sites may 
agreed by the Engineer if difficulti的 a訂n誌se in ob趴ta訂10叫皂 access， o叫r i芷f the loc閱at丘io∞n
become unsuiμta油ble.

(e) 

The exact location and direction of the noise monitoring at each site will be 
determined by the Engineer. 

兮，E1
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Construction noÎse levels will be recorded as L~q，Xl mint measurements during the 
day time on normal week泣ays and L<:q的 min) measurements durîng the restricted 
hours, at each of the locations. 

(g) 

General Contract CIauses γ.7 

The followmg specification clauses are recommended: 

The Contractor shall consider noise as an environmental constraint in his 
planning and execution of the Works. 

(a) 

τhe Contractor shall comply with the Noise Control Ordînance (Cap 的0)
including its subsìdiary regulatîons and technical memoranda. 

、
i
f
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1n addition to the requirements imposed by the Noise Control Ordinance, to 
control noise generated from equipment and activities for the pu叩ose of 
carrying out any construction work other than percussive piling during the time 
period from 0700 to 1900 hours on any 也y not being a general hollday, the 
following requirements shall also be complied with: 

(c) 

The noise level measured at 1m from the most affected external facade 
of the nearby noise sensitive receivers during any 30 minute peri。這 shall
not exceed an equivalent sound level (L~) of 75dB(A). 

、
畫
畫J

•• 

2. 
J
g
z丸

1"1 
L' 

Should the limits stated in the above sub-clause (i) be exceeded, work 
shall stop an是 shall not recommence L\ ntil the Contractor has taken 
appropriate measures acceptable to the Engineer tha t are necessary for 
compliance. 
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Any stoppage or reduction in 0的put resulting from compliance with this 
clause shall not entitle the Contractor to anv claims of extension of time 
or to any additional costs whatsoever. 
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The Contractor shall ensure that a主 e咕uipment to be used on site shall be 
effectiveiy sound-reduced by means of siierleers, rnufaers, acoustic iirlinp or 
shields, acoustic sheds or screens or other means to avoid disturbance t~ anv 
nearby noise sensitive receivers. All hand.held percussive breakers and a在
compressors used by the Contractor shall comply with the Noise Control (Hand
held Percussive Breakers) Regulation泛 and Noise Control (Air Comp何ssors)
Regulations respectively under the Noise Control Or.dinance (Ordinance Nó. 
75/88, NCO 袋me位益ment 1992 No. 6). 

(d) 

rhu 

The Engineer may require equipment inten是ed to be used on the Works to be 
made availa忌le for inspection and approval to ensure that it is suitable for the 
proJect. 

(e) 

L
恥
們

The Contractor shall advise and arrange methods of working to minÎmize noise 
impacts, and shall provide experienced personn~l wÎth suitable training to ensure 
that these methods are implemented. 甘ìe Contractor's attention is particularly 
drawrt to the proximity of the Noise Sensitive Receivers to the site. 
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Before the commencement of the Works the Contractor shàll submit to the 
Engineer the proposed methods of working. 
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Notwithstanding the requirements and limitations set out in clause (3) above and 
subject to compliance wirh clauses.( 1), (4) an益 (6) above, the Engineer may upon 
application in writing by the Contractor, allow the use of any equipment and the 
carηing out of any construction activities for any durations provided th拭 he is 
satisfied with the application which. in his opinion. to be of absolute neces剖ty
and adequate noÎse insulation has been provided to the educational institu tÎons 
to be affected, or of emergency nature, and not in contravention with the Noise 
Control Ordinance in any respec t. 
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For the purposes of the above clau將s， any domestic premise, hotel, hostel, 
temporary housing accommodation, hospit祉. medical clinic, educational 
institution, place of public worsh旬， libra巾. court of law. performing art centre, 
recreational f:惡cilities shall be considered a noise sensitive receiver. 
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Operation Phase Impacts 

The fac主ties likely to gîve rise to noise poUution are the helipad, worksho戶，and the 
emergency power stat lOn room. 

7.8 

Helipad 

lt is assumed that this facility will be extensive!y used, but neither the frequency of t1ights 
northe 可pe of aircrafts are known. NOlse levels for helicopter flights were recorded in 
the Interim Report of the Site Investigation and Engineering Study for Development of 
Cf8. .The L叫 noise levels ranged from 64dB(的 to 71dB(的&叫e higher noise levels 
were generate這 when helicopters are hoverin寄 It 晶。uld be noted. however, that the 
no!se levels generated are dependant on the type and make of the helicopters. 

7.8.1 
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It is no[ possible to quantify imp法cts from the helipad without more details of the 
operation. Some general comments on the impacts would, however, be usefu l. The 
layout should be designed to ensure, where possib怯， that noisy activities, such as the 
helipad, are located in positions where they will not impact on sensîtive uses. The 
sensitive uses include, the office biock. recreational facilities. clinic, patient ward. lecture 

7.12 
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theatre an這 the existing swimming poo l. 1n Scheme L the helipad is quite some distance 
from any noÎse sensitive receivers. Therefore, the noise impact caused by this area is 
u叫ikely to be a problem. 

Workshops 

There will be noise from the motor益. generator, compressor room , and combined 
iittingjmachinejsheetmetal workshop. It îs common (0 have only a few operations 
on-going at any one time and these activities can a11 be enclosed in their individual units 
within the building. 詩。ise should thus not cause significant impacts at any of the 
sensitîve areas as describe社 above.

7.8.2 、
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Emergency Power Station Room 

It is assumed that the type of plant insta11ed would be either a diesel or gas-drîven 
engine. 宣言lere are three noise sources for thîs type of equipment: from the engine 
exhaust, the engine c急sing， and the air inle t. There will probably be no windows in thîs 
building and ventilatîon will be through steel louvres, which if n.~cessary can be 
acoustically lined. Other methods of mitigating noise are by instaUing mufflers, 
enclosures and barriers. It shoul技 be noted however that this pla只t is intended for 
emergency use only and it is likely to be operating for very short periods for 
maíntenance ínspect1ons. 

7.8.3 
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Conclusions 

During the operation phase of the proposed NavaJ Base the ambient noÍse level w山
certainly increase. However, the increase caused by the operatio只s is not lîke[y to be 
significan t. Nevertheless there are mitigation measures which should be incorporated 
in the design stage to reduce noise levels to a minimum. These include the following: 

7.8.4 

constructÍon of barriers; 
installation of mufflers and silencers; 
construction of ade午late enc10sures around p峙的 an益 machinery;
creating barrier effects by situating buildings 給uch as the administration block 
between quarters or the patîent wards and the noisy activities; 
installation of acoustic însulation to buildings in noisy areas; 
m泣allation of double g1azing windows and air conditions to 
resi這ential buildings; an益
installation of 忌。uble glazing to patient ward. 
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8.3 Assessment 但ethodology

計le Fugitive Dust Model (FDM) has been used to model the dust leve(s at the sensitive 
receivers. The model is specifically 泣如igned for computing dispersion of fugitive dust. 
Both the line and area sources algorithm were used to quantify the împacts from the 
construction activities. Hourly meterological 丘ata based on anaJysis of one years data 
for 1992 from the Mobil Oil Depot. Tsirig Yi were employed to identify the worst case 
sltuatlon. 

8.3.1 Emission Factors 

Emission factors of activities were derived from "Compilation of Air Pollutant Emission 
Factors" (AP-42璽 1985). 1n this publication (Paragraph 11立4.2) it is 泣ated that the 
quanti守 of dust emissions from construction operations are proportional to the area of 
land being worked and the level of construction actîvity. Also it Îs assurned that the 
emissions from heavy construction operations are directly proportional to the silt content 
of the soil (that is, particles smaller than 75伊拉 in diameter) and inversely proportional 
to the square of the soil moisture. Details of ernission factors, th~ locations of the 
sources, and res口lts are given in Append i.x F 1. To con丘uct the ca1cula tions the following 
assumptions were made: 

• partic1e size of 30μrn with an average density of 2500 kg/m3
• Particulates with 

aèrodynamic diameters greater than 30 J.Lrn tend to settle out a few rnetres from 
the source under typical wind conditions a往是 smaller particulate have much 
slower rates of settling, and are therefore more affected by wind turbulence; 

• the emíssion factor for construction operations was taken as 1之 tons per acre of 
construction per month of activity in accordance with para 1 1.2毛2 of AP42. Th ls 
equals 296.5g/m2/month; 

• si1t content of 11 兔;

• moisture content of 50%; and 

• ambient background level TSP level of 125 J.Lg/m3 (monitored over a one year 
period at Sham Shui PO station by EPD in 1992). 

The calculations have been based upon the worst case scenario of 0舵-hour and 24-hour 
average ∞ncentrations of Total Suspended Particulate (TSP) at the receivers. 

8.4 LegislationjStandards 

The predicted levels have then been assessed against the 話。ng Kong Air Quality 
Objectives (AQO) and l.hour criteria recornmended by EPD as shown in T的le 8.1 

8.2 
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Criteria hour 1 and (AQO) Objectives Hong Kong Air Quality 
recommen這ed by 虹PD

Table 8.1 

Concentration μgjmJ 

Pollutant (i) 
機

l-Hour 24.Hour l~Year 

(ii) (iiî) (iv) 

Total Suspended 500 260 80 
Particulate (TSP) (v) 

Measured at 298K (25 0 C) and 10 1.325 kPa (one atmosphere). 
Not to be exceeded more than three times per year. 
Not to be exceeded more than once per year. 
Arithmetic means. 
EPD recommended 1 hour TSP criteria at the site boundary. 

Notes: (i) 
(詩)

(ili) 
(如)

。)
. 
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l Sensitive Receivers 

A total of seven ASRs were identífied according to the Hong Kong Planning Standards 
and Guidelþles (HKPSG). These are 出ustrated in Figure 2.3. The co-ordinates of the 
sensîtive receivers used in the modeUing are shown in Table 8.2. 

8.5 

Co..ordinates of Sensitive Receivers 

Sensitive Description Co-ordinates 
Receivers Northing Easting 

1 Married Quarters 820055 831855 

2 Leave Bungalow (Rosia Cottage) 820035 831815 

3 (i) Leave Quarters (Group of 5) 820130 832015 

尋 Married Quarters 820210 831805 

5 Married Quarters 822725 831920 

6 Married Quarters 820345 831980 

? (ii) Lido Area 820110 831965 

Table 8.2 

The closest bungalow to the sÎte boundary has been usεd as the measuring poin t. 
The swimming pool has been used as the measuring poin t. 

Notes 

。
的

J' .• 
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Comparative Assessment of Impacts from Construction Programme A and B 

The predicted dust levels for l~hr and 24-hr averages at the sensitive receivers are given 
in Appendix F2 for Construction Programme A and F3 for Construction Programme B 
and are summarised in T泊le 8.3. These figures include background TSP levels for lhr 
and 24hr averages but exclude mitigation 0 1' dust at this stage of the a莘莘essment.

8.3 

8.6 
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Table 8..3 Maximum Predicted TSP without Mitigation (p.gjm3) 

ASR Construction Programme A Construction Programme B 

Reclamation Building & Reclamation Building & 
Infrastructure Infrast ructure 

1 hr 24 hr 1 hr 24"hr 1 hr 2是 hr 1 hr 24 hr 
Av蠶 Avg Avg Avg Avg Avg Avg Avg 

179 148 793 431 179 148 731 405 

2 160 143 722 371 160 143 682 351 

3 171 145 541 344 171 145 490 322 

4 137 131 246 188 137 131 233 182 

5 135 130 253 186 135 130 242 181 

G 133 129 236 175 133 129 227 170 

7 199 159 552 336 199 159 473 299 

As expecte詰 the impacts caused by the reclamation activîtîes do not alter with the change 
in programme durations or change in equipment usage. The reason for this because no 
dust impacts arÏse from this activity總

However, the impacts caused by construction programme A is higher due to the 
difference in cumulatìve effect of the various site activities. 

In both construction programmes the results in Table 8.3 show that TSP levels at a11 
sensitive receivers are within the AQO and EPD recommended criteria during the 
reclamation period when reclamation works are in progress. However, in both cases the 
l-hr average criteria has been predicted to be exceeded at ASRs 1 ， 2， 3 我nd 7 during the 
construction of the buildings and infrastructure. 

8.7 Analysis of Assumptions 

τbemo社e山ng results indicate that mitigation measures will be require答 to protect ASRs 
1, 2, 3 的ld 7. However, before the mitî評tion measures are considered a number of 
issues need to 出 discussed. They are as fo11ows: 

• the AP42 emission factors for "heavy co'nstruction" assumes a large number of 
haulage vehicles moving aroun寸 the site. The quantity of dust emi草sions from 
a given segment of 泣npaved road varies linearly with the volume of traffic, 
average vehicle speed, average vehicle weig恥t average number of wheels per 
vehicle, roa是 surface texture and road surface moisture. There are likely to be 
reduced number of vehicles likely to be moving around the site when compared 
with the sites described in AP42, an這 assume社 in the emission factors defined in 
that document because: 

• British Forces will not permit construction traffic to pass through the 
military areas of Stonecutters Island and therefore aU haul traffic will be 
by barges; and 

8.4 
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the construction activities will be a phased operation to minimise costs 
by reducing manpower and quantity of construction plant required; 

the emission factors are taken for a heavy construction site and this work. as 
defined in AP紹， includes demolition. land clearing, blasting, ground excavatîon. 
cut and fill, and building construction. It should 忌e noted that construction on 
this project will only involve ground excavation (including temporarγsupports) ， 
mmor levelHng works, and the constructÎon of the Naval Base facilities itselr. 
These works will generate less dust than the works define社 in AP42 . 

• 
• 

dust emissions from unpaved roads will vary in direct proportion to the fractÎon 
of silt (particles smaller than 75μm in diameter) in the road surface material and 
AP42 assumes a fines content of 30%. However費品arine sand w且1 ~e dredged 
and pumped to fill the area behind the seawall to form the reclamation area on 
which the buildings ar吋 other facilities will be constructeι Thís type of 
reclamation material will have a lower level of silt than that assumed in AP42 
because the majority of silt will be washed out in the dredging process . 
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Considering these points the emission factors state這 in AP42 may nèt be completely 
representative of the actual works that will take place. 

Mitigation Measures at Source 

Mitigation measures applicable to this project that would result in dust supp閃發sion
include: ‘ 

8.8 

paving of all site roads i.e. com~letion of the infrastructure prior to the main 
construction activities. 1t Îs 司uoted in AP位 that up to 岱% m Î[ igation can 出
achieved with paving; and 

• 
「
i
l
i
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-仁(
L

watering of unpave社 areasj which results in road dust suppression by forming 
moisture cohesive films among the discrete grains of road surface material. An 
effective watering programme i.e. twice daily watering with complete coverage, 
is estimated to reduce heavy construction dust emissions 忌y up t。如% and 
bulldozing dust emissions by 60% . 

• 
iEfgd1

,iillIll-L 

It has been assumed that the proportion of 這ust emissions arising from the road s泣rfaces
and building construction is 70% and 30% respectively. If the two methods of mitigation 
are incorpo~ated and the lower silt content of the fill material and absence of haul traffic 
are taken account of, the assumptÌon is that the emissions from the road surfaces and 
construction works will ~educe by 80% and 50% respectively. 

{
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叫lepre這icted dust levels at the sensitive receivers incorporating the mitigation measures 
and the corrections for the differences between the actual working practices and those 
assumed for heavy construction in AP42 are shown in Table 8.4. These l.hr and 24.hr 
average TSP levels include the ambient background TSP levels. 

fiii

]

ivs~iilL

8.5 



H戶
"
們
仁

T361/05 
00 

Doc. Re f. 
Rev. Na. 

Final Report 
co紛ndeotÎ訟

u
g
扣
U
U

‘-
r
i
贅
建
i

、

口
卡U

口
U

…
n
u

，
刊

U

刊
U

r44f8 

•• 
畫
畫

r
t
!
i
'
i
l
i
g
a
-
-
a
z
e
L
E
t
-
-
4
2
.
a

LUU 

Predicted mitigated TSP levels including Mit.igation (p.gJml) 

ASR Construction Programme A Construction Programme B 

Bu iJding & Infrastructure Building & Infrastructure 

1 hr Avg 24 hr Avg 1 hr Avg J 24 hr Avg 

327 218 30之 207 

2 304 199 288 191 

3 253 192 233 183 

4 162 14尋 157 1尋2

5 164 144 159 1尋 i

6 158 140 155 138 

7 259 191 228 176 

Table 8.4 

These results show that with the implementation of the mitigatíon measures the dust 
emissions will be within the AQO an吐 EPD recommended TSP maximum of 260 μgjm3 

24巾r average and 500 共gjm3 }-hr average criteria. 

Comparative勻， the results also show that the impacts caused by Construction 
Programme A are greater than those of Construction Programme B. Therefore, in 
terms of dust impacts the latter is the preferred. Additionally, Programme B does not 
inc1ude works b~二yond 1900 hrs. 

Conclusions 

The a~$essment has considered the împact of dust from reclamation, filling and 
surcharging. It has concluded that the impact of dust from these activities on ASRs will 
not be significant. The recommended hour dust level of 500μg/m3 should not be 
exceeded at any ASRs when reclamation or land formation is proceeding. This is true 
for both Programme A or B. 

8.9 
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The greatest impact will be caused by the construction of foundations, buildings and 
infrastructure. However, with the incorporation of the mitigation measures the impact 
can be reduced to an acceptable level. To reinforce the recommended mitigation 
measures it is important that the Contractor Îs ma這e responsible for carcying. out of 
these measures. Contract documents shoul這 speci有， the measure答 to protect air quality 
and compliance with these should be sufficient to ensure that the 到andards are not 
exceeded. Suitable contract clauses are presented in the sectîon 8.1 1. 

Monitoring and Audit 8.10 

Baseline Monitoring 

τ'SPb部eline monitorîng should be carried out for at least t:wo weeks with measurements 
taken everγday immediately prior to the start of the works to establish representative 
1 hour and 24 hour TSP background levels. Readings should be taken daily for two 
weeks for 24 hour TSP and three times daily for two weeks for 1 hour TSP. The 
baseline monitoring should, if possible. be repeated at six monthly întervals at a time 
when no activities on site are generating dust to observe trends in the background levels. 
叫le High Volume Air Samplers should be installed at the site boundacy immediately 
beside ASRs 1,2,3 and 7. 

8.6 
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Impact Monitoring 

Impact monitoring of 1 hour TSP levels should then be carried out throughout the works 
at the closest air sensitive receivers to the activities causing dust and at the site 
boundary. The programme for impact monitoring should be determined when the 
Contractor這是etailed works programme h訟 been finalised and should be up這ate這 to
re t1ect any changes in the Contractor's programme 益s the works progress. As a gui白，
24 hour samples should be taken once évery six days and 1 hour samples should be -taken 
over 3 periods on the sa~e day c10se to ASRs near to the activity when dust generatîng 
activities are in progress i.e.ASRs 1.2,3 and 7. 

8.10.2 
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Where monitoring of the air quality în這icates a deterîorating air quali守I the Contractor 
should take a11 nec的sary steps to" ensure that his actions are not contributin皂 to the 
deterioration. These steps should include, but not be limited to the following: 

check.ing of a11 plant and equipment; 

maintenance or replacement of any plant or e可uipment contributÎn摹仿 the
deterioration; and 
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review of all working methods. 

The En阱eer should be kept informed of all steps taken, and wrÌtten reports an丘
proposals for action should be passed to the Engineer by the Contractor whenever 
monitoring shows an adverse impact upon air quali句，

…
泌

Table 8.5 shows a propose是 action plan should any of the trigg肘， action or target levels 
be exceeded. 

Proposed Action Plan for Dust 

Action 
Event Engineer Contractor 

Trigger level Repeat measurement as soon Identi有， source. 
exceeded for one as possible 

sample 

Trigger level Repeat measurement as soon Identify source and impose 
exceede這 for as possible necessary mltlgatlOn 

more than one measures 
consecu tive Noti有， contractor and EPD 

sample immedia rely 

Action level Repeat 侃侃surement as soon Tdentify source and impose 
exceeded for one as possible necessarγmitigation 

sample measures 
Notify èontractor EPD 
immediately 

8.7 
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Proposed Action Plan for Dus重 (Cont'd)

Action 
Event Engineer Contractor 

Action level Daily monitoring to be Identify source 
exceedéd for imposed 

more than one Review plant and equipment 
consecu t1ve Notify contractor and EPD and wo~king .procedures 

sample immediately 
Submit proposals for 

Require contractor to make reducing dust to Engineer 
additional pr口posals for dust 
suppreSSlOn Implement remedial action 

to dust emission imme社iately

Notify Engineer of action 
taken 、划

Target level Daily monitoring .is to be IdentÎ穹， source 
exceeded for one imposed 

sample Review plant and equipment 
Notify Contractor a只是 EPD and working procedures 
immedia tely 

Submit proposals for 
Require Contractor to make reducing dust to En喜ìneer
additional proposals for 是ust
給uppreSSlOn Implement remedial action 

to reduce the dust emission 
Prcwide investígation report immedîately 
which should be sent to EPD 
as 500n a5 possible Noti令， Engineer of action 

taken 

Provide investigation report 

8.8 

Table 8.5 



FinaJ Report 
Conndential 

Doc. Rd. 
Rev. No , 

T36l/05 
00 

10 

Table 8.5 Proposed Action Plan for Dust (Cont'd) 

Action 
Event Engineer Contractor 

Target level Daily monitoring 'is to be :這entify source 
exceeded for imposed immedia tely 

more than one Review plant and equìpment 
sample Notify contractor and EPD and working procedures 

immediately 
Submit proposals for 

Re有uire Contractor to make reducing dust to Engineer 
additional proposals and to 
take immediate steps to Implement dust suppression 
室'educe dust, anιj to provide measures to reduce dust 
report for such instance to lmme是iately
the EPD as soon as possible 

Notify Enginee'r of action 
taken 

Provide investigation report 
which should include the 
fi只是 ings and suggestions to 
prevent such contravention 
happening again 

StíJ p the relevant portion of 
Wú;'k as necessary as 
determin~d by the Engineer 

!huu 
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8.10.3 Contract Clauses for Monitoring and Audit 

(a) 

(b) 

(c) 

The Contractor shall provîde assistance to enable the Engineer to carry out dust 
impact monitoring throughout the construction period. 

The Contractor shaU provide two high volume air samplers with assocíated 
eq泣ipment， calibration kit and shelters in accordance with Part 50 of Chapter 1 
Appendix B of Title 40 of the Code of Fe這eral Regulations of the USA' within 
one week of the commencement of the Contract. The samplers, equipment and 
shelters shall be constructed 50 a5 to be transferable between monitoring stations. 
τbe high volume samplers should be equipped with electronic mass flow 
controller and be calibrated against a traceable standard at regular intervals. 
The Contractor shall also provide a suitable direct reading dust meter capable 
of reading 1 hr , TSP in the range 0.1 - 100mg/m3 and calibrated against a 
traceabl~ primary standard at regular'intervals. 

The Contractor shaU cdnstruct su itable access會 hardstanding and a ga1vanised 
wire fence and gate at each monitoring station in the followin學 areas if required: 

(i) the Site bo泣ndary;
(ü) Rosia Cottage; 
(ili) Married Quarters ASR 1; and 
(如) the "Lido" area. 

8.9 
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Alternative locations may be necessary if difficultìes arÌse in obtaining access. or 
if the locations become unsuitable. The exact locátion and direction of the 
monitoring equipments at each monitoring station shall be a~reed with the 
Engineer. Monitoring stations shaU be free from local obstructio~s or shelterine:. 
τne number of monitoring stations will be determÎned by the Engineer. 

(d) 明le dust (TSP) levels w也 be measure這 by the 蜻 High Volume Method for total 
suspende這 particulate" as described by the United States Environmental 
Protection Agency in 的 CFR Part 50. 

(e) The Engineer will carry out baseline monitoring prior to the commencement of 
the constructÎon works to determine and agree with the Contractor ambient dust 
(恕的 levels at each specified monito血g station.τhe baseline monitoring will 
be carried out for a period of at least two weeks. with measurements to be taken 
eve可 day at each monitoring station. 

叭
"

，
，a
a
、

Impact monitoring during the course of the Works will norrnally be undertaken 
at any two or more of the monitoring 位ations as determined by~ the Engineer on 
up to three days per week and must be at lenst once every six days for each 
selected monitoring station. 

(的 Where impact monitoring results of du討 levels indicate a deteriorating situation 
the Engineer will undertake daily impact rnonitoring at any one or rnore of the 
I"flonitoring statÎons until the results indicate an improving and acceptable level 
of air quality. 

(h) 明le Engineer will pro樁/ide to the Contractor a report of the monitoring results 
at monthly intervals. 

Table 8.6 Trigger, Action and Target Levels Proposed for Dust 

Parameter Trigger ActÎon Tμag/rgme3 t 
μg/m3 μg/m3 

l-Hour Backgrollnd Level Average of Trigger 500 
TSP plus 知% and Target Level 

24-Hour Backgrollnd Level A verage of Trigger 260 
TSP plus 30% and γarget Level 

8.10.4 Actlon 00 Construction Dust (TSP) Levels 

(a) Where the Engineer 拙的lines thnt the recorded 也許 (TSP) level is 
significantly greater than the levels established in the baseline survey, the 
Engineer may direct the Contractor [0 take effective rneasures including, but not 
limîted to, reviewing dust sources and modi句ing working procedures. 平甜

(b) 甘le Contractor sha11 inforrn the Engineer of a11 steps taken. Written reports an這

proposals for action shall be passed to the Engineer by the Contractor whenever 
the Engineer determînes that air qunlity monitorìng shows that the reco(吐ed dust 
(恕的 level is significandy greater than the levels e抗議btished in the baseline 
survey. 
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8.11 General Contract Clauses 

8.11.1 Avoidance of Dust Nuisance 

(ωa吋)τ叫he刊Con州1o C?lause 34 of the GCC, incl~ding the Air Pollution Control Ordinance- (Cap 
3111. 

(b) The Contractor shall be responsible for ensuring that no earth, rock or debris is 
deposited on public or private rights of way as a result of his operations, 
including any deposits arising from the movement of plant or vehicles. The 
Contractor shall provide a washpit or a wheel washing and/or vehicle cleaning 
fac山ty at the exits from the Site whence excavated material is hau1ed, to the 
satisfaction of the Engineer and to the requirements of the Commissioner of 
Police. Water in wheel washing facilities shall be changed at frequent intervals 
and sediments shall be 'removed regularly. The Contractor shall provide a hard 
surfaced road between the wheel washing facilities and any finished road. 

們
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門
U 8.11.2 General Requirements 
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The Contractor shall install effective dust suppression measures as may be 
necessary to ensure that at the Site boundary and any nearby sensitive receiver 
the concentration of tota1 suspended particulate sha11 not exceed those defined 
in the Hong Kong Air Quality Objectives (see Table 8.5) and 0.5 milligrams per 
cubic meter at standard temperature (25 0 C) and pressure (1.0 bar) for one hour. 

τhe Contractor sha11 not install any furnace. boiler or other similar plant or 
equipment using any fuel that may produce ai~ pollutants without the prior 
written consent of the Directo~ of Environmental Protection (DEP) pursuant to 
the Air Pollution Control Ordinance. 

τbe Contractor shall not burn debris or other materials on the Site. 

Before use on the site the Engineer shall be advised of all earth moving plant, 
demolition plant, concrete mixing plant an any other plant likely to cause dust 
problems. The Engineer may inspect such equipment to determine if it may be 
operated in a matter to minimise dust emissions during the works. The 
Contractor shall provide a11 necessary faci1ities to the Engineer for checking or 
inspecting such plant and the Contractor shall not use such plant without the 
agreement of the Engineer. The Engineer may require the Contractor to canγ 
out trials of any such plant to prove its suitability. 

The location of dust producing plant or facilities, either fixed or temporatγ， shall 
be subject to the agreement of the Engineer. 

The Contractor shall implement dust suppression measures which shall include, 
but not be 1imited to the following: 

• Stockpiles of sand and aggregate greater than 20 mJ sha11 be enclosed on 
three sides, with walls extending above the pile and 2 metres beyond the 
front of the pile. 

8.11 
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• Effective water sprays shall be use這 during the delivery and handling of 
all raw sand and a萃grega峙， and other similar materîals

t 
when dust is 

likely to be created and to dampen all stored materials 社uring dry and 
windy weather. 

4峰 Areas within the Site where there is a regular movement of vehicles shall 
have an approved sealed hard surface as directed and be kept clear of 
10的e surface material. 

• Conveyor belts ~hall be fitted with w訊社boards， an晶 conveyor transfer 
points an是 hopper discharge areas shall be enclosed to minim Ïze dust 
emission. All conveyors carrying materÌaJs which have the potential to 
create du到 shall 己e totaUy enclosed and fitted wÏth helt c1eaners . 

• Cement and other such fine grained materials delivere這 in bulk shall be 
stored in closed silos fitted with a high level alarm indlcator. The high 
level alarm indicators shall be interlocked with the filling line such that 
in the event of the hopper approaching an overfull condition, an audible 
alarm will operate, and the' pneumatic line to the filling tanker will close. 
All air vents on cement sil認錯aU be fitted with suÎtable fabric 扭ters
provided with either shaking or pulse~air c1 eaning mechanisms. 它le
fabric filter area shall be determined using an air-cloth ratio (filtering 
velocity) of 0.01 -色的 m/s . 

• Weigh hoppers shall be vented to a suÎtable filter . 

• The filter bags in the cement silo dust collector must be thoroughly 
shaken after cement is blown into the silo to ensure adequate dust 
collection for subsequent loading . 

• The provision of adequate dust suppression plant includin皂 water bowsers 
with spray bars . 

• Areas of reclamation shalJ be completed, including final compaction, as 
quickly as possible consÎstent with good practice to limit the creatÎon of 
wind blown dust. 

• Unless otherwÎse approved by the Engineer the Contractor shall restrict 
a11 motor Ïzed vehicles on the SIte to a maximum speed of 15 km per hour 
and confine haulage and delivery of materials to be by barges wherever 
possible . 

• Where dusty materials are being discharged to vehicles from a conveying 
system at a fb.eiJ transfer point, a three-sided roofe是 enclosure with a 
flexible curtain across the entry shàU be provided. Exhaust fans shall be 
provided for this enclosure and vented to a suitable fabric filter system . 

• Any vehicle with an open load carrying area used for moving potentially 
這ust producing materials shall have properly fitting side and ta立 boar“
Materials having the potential to create dust shall not be loade這 to a 
level higher than the side and tail boards, and shall be covered by a clean 
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tarpaulin in good. condition. The tarpaulin shall be properly secured and 
shall extend at least 300 mm over the edges of the side and ta i1 boards. 

At any concrete batc~ing p,l.ânt being operated on the Site the foUowing 
additional conditions shall be' complied with: 

• The Contractor.shaU unde"~:}ke at all times to prevent dust nuisance as 
a result of his activities‘ A ‘ .ír pollution control system shaU be installed 
and shall be operated whenever the plant is in operation . 

• The Contractor shall frequenrly c1ean and water the concrete 己atching
plant sites and ancillary areas to minimize any dust emissÎons. 

• Dry mix batching sha在 be carried out in a 10ta l1y enclosed area with 
exhaust to suitable fabric filters. 

、

Emissions of pollutants from the construction operation shall be limited such that 
the ambient level should not exceed those as stated in Table 8.7 

I 

Maχimum Levels of Air Pollutants 

Measured at 298 K and 10 1.325 kPa. (one atmosphere) 
Not to be excee社ed more than 3 times per yea r. 
Not to be exceeded 'mρre than once per year. 
Arithmetic means. 
Respirable suspended particulate means suspended particulate in air with a 
nominal aerodynamic diameter öf 10 micrometres and smaller 
Photochemical oxidants are determined by measurement of ozone only. 

8.13 
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8.11.3 Dust Levels - General 

(a) 計le Contractor shall carry out the Works in such a manner as to mínimize dust 
emissions during execution of the Works. 

(b) The Engineer may require equipment intended to be used on the Works to be 
made available for inspection and approval to ensure that it is suit迫切 for the 
project. 

(c) The Contractor shall 也vise and arrange metho也 of working to minÌmize dust 
emissions, and shall provide experienced personnel with suitable training to 
ensure that these methods are implemented. 

(d) Before the commencement of the Work忌I the Contractor shall submit to the 
Engineer the proposed methods identifying operations and plants likely to cause 
dust emissions, together with measures to be implemented ';-to mitigate and 
control dust emissÍons. This method statement shail be revise益 and resubmitte社
as required by the Engineer. 

(e) Mter commencement of the Works, if the equipment or work .rnethods are 
believed 忌y the Engineer 10 be causing serious air pollution impacts, the 
equipment or work methods shail be inspected and remedial proposals shall be 
drawn up by the Contractor, consented to by the Engineer, and implemented. 
1n developing these remedial measures, the Contractor will be expected to 
inspect and review a11 dust 琴ources that may be contributîng to the pollution 
泊pacts. Where such remedial measures inclu白 the use of a剝itional or 
alternative equipment 仰的 equipment shall not be used on the Works until 
permitted by the Engineer. Where remedial measures include maintenance or 
modification of previously approved equipment such equiprnent shall not be use這
on the Works un心 the adequacy of the maîntenance or modification is 
demonstrate益的 the satisfactÎon of the Engineer. 

(1) If the Engineer finds that approved remedial measures are not being 
implemented and that serious impacts pe的悅， he may direct the Contractor to 
cease related parts of the Works until the measures are implemented. No claims 
by the Contractor shall be entertaÎned in connection with such a direction. 

8.12 Operation Phase 

As stated in the Inception Report there are no sensitive receivers affected by the 
operation activities an是 no informatÎon is available regarding the actual plant to be 
mstalled on the base. However. the following facilitÎes m在y cause some impact on the 
air qua泣句:

• diesel powered generators .. release of CO;2 and NO ,,; 

• vehicular traffic (lîkely to increase after the access road connecting to W的
Kowloon is constructed (哀。ute 3)); 

• air conditioners - release of CFC's from coolants; 
• bo注er hou必.. release of COz and NO萬;
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However, the operational phase impact of Cf8, is more likely (0 be the cause of any 
resultant rise in pollution level忍 than the Naval Facilities. For plant installations flue gas 
cleaning should be recommended to reduce unneces詞句 pollutant emÎssions. Th is 
should be detai!ed at the design stage. .' 
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9. VISUAL IMPAcrjLANDSCAPE 

9.1 Existing Vegetation 

ablJ 

h 

The main concentration of trees along the coastline are between the swimming pools an忌
the breakwater within the grassed barb~cue area. The main groups of trees within thîs 
concentration are visually important, but many have trunk supports due to typhoon wind 
throw damage. The species found are Hibiscus ti/iaceous and Macaranga tanarius. 
Various palm species, including Livislona chinensis and Roystonea reg紹， can also be 
foun謹， but are small or recen t1y planted 叩ecimens. The one notable exception is a 
mature specùnen of Phoenix dactylifera (Figures 9.1 and 9.2). At the eastern end of this 
area, adjacent to the beach and between the holiday chal惚. are located a small number 
of trees and shrubs, generally of low visual amenity蠱 Species include Casuarina 
equìsetifolia and Pandanus tectorius. The area further to the east of the beach, towards 
the former jetty is overgrown with various grassjshrub species. The jetty, though, 
contains one mature and visuaUy important tree, ficus microcarpa. 

The bay to the east of the former jetty, which includes the Du ~.pont (HK) Lt忌，
manufacturing pla泣t generally has scrub and shrub-like trees between the road and the 
shorelîne. Species include Macaranga tanarius and Hibîscus tiliaceous of mainly low visual 
amenlty. 
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gfiiiLFfiIilL Pr.oceedin皂 westwards along the coast from the main group of trees within the barbecue 
area, the next area of vegetation is located to the west of the pier. The most vi泣Jally
important tree of the coastline included within the study area is located here.τne 
species is Ficus microcarpa (Figure 9.3 and 9.5) and is a mature specimen with a dense, 
balanced crown. Immediately to the west, around thf~ service bu i1ding. are juvenile 
specùnens of Macaranga ranarius‘ 
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No existing vegetation will be affected in the area between the service buüdíng and the 
western woode這 headland. The vegetation at the foot of the headland slopes will 
g已nerally be untouched by the rec1amation as the reclamation/hillside interface 
comprises boulder strewn co泌tline.
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9..2 Proposed Development 

The existing HKBF facilitÎes will not lîe within the propose丘 boundary of the reclamation 
area an這 the trees adjacent to the Lido are set well back from the high tide mark which 
defmes the seaward boundary of the existing müitary site. No plans have yet been 
disc泣ssed for the reclamation boundary to move inlan社 of the exísting site boundary. 
Therefore, no plans have been made to fell trees. 

9.3 Assessment of Impacts 

• 
司，

Two main groups of sensitîve receivers wi1l be affected by the propo臼d development: 

F軒ry passengers and general boat traffic within this part of the harbour; and 
Navy and Army personnel on the îsland, including the families of resîdent 
personne l. 

9.1 
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9.3.1 Views from the Harbour 

The proposed development extends approximately 500 metres from the shorelin亡， and 
as such will have a major impact on the harbour, especially as the development will 
incorporate various built forms and straight edges. Thìs impact. though, will be 
mîtigated to some degree by the existing wooded ridgeline of the islan晶， which will help 
to soften the outline and provi這e a unifying backdrop. as would the use, where 
appropriate, of natural building materials and/or sympathetic colour schemes. 

9.3.2 Views from the Island 

The main views will be from the residential buildings in the area around the pier. 
particularly from the married quarters located on the ridgeline and along the shoreline 
behind the seawall. recreation facilities adjacent to the pier the (including swimming 
pools, barbecue facilitîes and holiday chalets) and the road which terminates at the Du 
Pont (HK) Ltd. manufacturing plan t. 

9.4 Landscape Maste叩lan 、

‘ 

The aim has been to shîeld from view the Naval Facilities from those using the area 
which is currently a recreation facility used 色y the British Forces, as well as to softeri thë-
out出le of the proposed Naval buildings and help tie them visuaUy into the existing island 
edge. It is unknown whether the recreatêonal facility wîlI continue to operate as such in 
the future when the proposed Base is operational. Neverthele訟. any planting shouJ這 be
undertaken early on to shield the construction site from the view of the recreational 
area. The proposed landscape masterplan is shown in Figure 9.6. 

9.4 Mitigation Measures 

Mitigation measures can be taken at the interrace of the development with the island. 
The provision of landscaped mounds along the interface will help to screen views at 
lower levels, and may act as.a physical protection barrier should the water gel exposures 
plant remain in production after completion of the developmen t. Security fencing could 
be located at the top of the bund within the planting. Also, the barbecue area. which at 
present looks out onto the harbour. will hecome a visually enclosed area, with structure 
planting helping to link this area to the swimming pools. Propose是 planting will include 
species found within this area which are hardy, low幽maÎntenance and salt toierant to 
complement and enhance existing trees. Outiines of these measures are shown on 
Fi郎Jres 9.8. 
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Figure 9.1 
Tree Survey Plan 咀 Enlarged Area 
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Figure 9.2 
Tree Protection measure護欄 Phoenix dactvüfera 
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Figure 9.7 
Sections Through Structure Pl組ting
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10. WASTE 

10.1 Construction Waste 

The contractor should 侃sure throughout the contract that waste is adequate disposed 
of and where .possible opportunities to re-use or re句cle should be incorporated. 1n 
order to reduce any adverse environmental effects. the foUowing clauses are 
recommen是ed for inclusion in the contract: 

10.2 Contract Clauses 

10.2.1 General 

The Engineer should be kept Înformeè 汗 aU steps taken. Written reports an這 proposals
for action should be passed to the l::.I1gineer by the Contractor wherever situations 
arising show a 這eterioration in waste handling operations. 

All waste water generated on the Sîte sha lJ be coUected, removed from $ite via a suitable 
and properly designed temporary drainage system and dispose這 of at a location and in 
a manner that will cause neither pollution nor nuisance. 
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The Contractor sha l1 construct, maintain, remove and reinstate, as necessary, temporary 
drainage works and take a11 other precautions necessary for the avoidance of damage by 
f100ding and silt washed down from the Works. He shall a1so provide adequate 
precautions to ensure that no spoil or debris of any kind Ìs aUowed to be pushed, washed 
down, fall or be deposite這 on land or on the seabed adjacent to the Site. 

No burning of constructÎon wastes or vegetation shaU be 州owed on the site. 

The Contractor 怠haU not permit any sewage, waste water or other effluent containing 
sand, cement, silt or any other suspended or dissolved material to t10w from the Site 
onto any adjoining land or aUow any solid waste to be deposited an仰herewithin the 
Site or onto any adjoining land and shaU have all such materials removed from the Site. 
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The Contractor shall be responsible for temporary drainage, diverting or conducting of 
open streams or drains intercepted by any works and for reinstating these to their 
original courses on completion of the Works. 

Any proposed temporary diversions to stream courses or nullahs sha l1 be submitted to 
the Engineer for agreement 合ne month prior to such diversion works beîng commenced. 
Diversions shall be constructed to allow the water flow to discharge without overflow, 
erosÎo說 or washout. The area through which the temporary diversion runs is to be 
reinstate這 to its original condition when the temporarγdiversion is no longer require吐

The Contractor shall segregate aU Înert construction waste material suitable for 
reclamation or land formation and shaU dispose of such materîal at a publîc dumping 
area(s). 

心
All otherwaste material and all non-Ìnert constructÎon waste material deeme這 unsuitable
for reclamation or land formation shall be dispose是 of at a public landfill. 

The Contractor's attention is drawn to the Waste Disposal Ordinance、 the Public Health 
and Municipal Services 0叫inance and the Water Po l1ution Control Ordinance. 
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10.2.2 Discharge into Sewers and Drains 

The Contractor shall not discharge dîrectly or indirectty (by runoft) or cause or permit 
to be discharged into any public sewer, storm-water drain, channel, stream-course -or sea, 
any eff1uent or foul or contaminated water or cooling water without the prior consent 
of the relevant Authority who may require the Contractor to provide, operate and 
maintain at the Contractor's own expense, within the premises or otheIWise. suitable 
works for the treatment and disposal of such eff1uent or fou1 or contaminated or cooling 
or hot water. 

If any office, site canteen or toilet facilities is erected, foul water effluent shall, subject 
to clause as stated in the last paragraph above, be directed to a fou1 sewer or to a 
sewage treatment facilities either directly.or indirectly by mean寫 of pumping. 

The Contractor's attention is drawn to the Buildings Ordinance, the Water Pollution 
Control Ordmance and the Technical Memoran這um l電Standards for Effluents Discharge這
înto Drainage and Sewerage Systems, lnland and Coastal Waters l\ 

、.

、10..2.3 Protection of Watercourses 

The Contractor shall at a11 ~imes ensure that all existing stream cou閃的 and drains 
within, an是 adjacent to the Site are kept safe an這 free from any debris and any excavated 
materials arising from the Works. The Contractor shall ensure that chemicals and 
concrete agitator washings are not deposited in w討ercourses.

In the event of any spoil or debris from construction works being deposited on adjacent 
lan是 or seabed or any silt washe這 down to any area, then all such spoil. debris or 
material and silt shall be immediately removed and the affected lan丘 or seabed and 
areas restore丘 to their natural state by the Contractor to the satisfaction of the 
Engineer. 

10..2.4 Avoidance of Pollution during Dredgir嗨， Transporting, and Dumping 

A主 Contractor's Equipment sha l1 be designed and maintained to minimise the risk of silt 
and other contaminants being released into the water column or deposite這 in other than 
designate這 locations.

Pollution avoîdance measures 

• mechanical grabs shall be 也signed ar吋 maintained to avoi益 spillage and shall 
seal tightly while being lifted; 

• cutterheads of suction dredger話給al1 be suitable for the material being excavated 
and shall be designed to minimise overb月ak and sedimentation around the 
cutter;. 

• where suction hopper 甘redgers for dredging of uncontaminate吐 marine mud are 
in use, overt1ow from the dredger and the operation of lean mi.xture overboar這
systems shal1 not be permitted fo r. surface discharge unless expressly approved 
by the Engineer in consulta tion with the Environmental Protection Department; 

• a11 vessels shaU be sized such that adequate 泣如rance is maintained beLWeen 
vessels and the sea bed at all states of the tide to ensure that undue turbidity is 
not generated by turbulence from vessel movement or propeHer wash; 
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• all pipe leakages are to be repaired promptly and plant is not to be operate這
with leaking pipes; 

棚內

Doc. Re f. 
Rev. No. 

1'"361/05 

∞ 

• the marine works shall cause no visible foam , oil. grease, scum, litter or other 
o持ectionable matter to be present on the water within the Site or dumping 
grounas; 

• all barges and hopper dredgers shall be fitted with tîght fitting seals to their 
bottom openings to prevent leakage of material; 

• excess material shall be cleaned from the decks and exposed fittings of barges 
an這 hopper dredgers before the vesse1 is moved; 

• loading ofbarges and hoppers shall be controlled to prevent splashing of dredged 
material to the SUIτounding water and barges or hoppers shall not be fille益的 a 
level which will cause overflowing of materÎal or polluted water during loading 
or transportation; 

司， the Engineer may monitor any or 叫1 ve路els transporting material to ensure that 
no dumpîng outside the approved location takes place. 甘1e Contractor shall 
provîde a11 reasonable assista nce to the Engineer for this p這rpose; and 

' 

• thè Engineer may monitor any 0月在 vessels transporting material to ensure that 
10ss of material does not take place during transportation. The Contractor is to 
provide a11 reasonable assistance to the Engineer for this pu巾。se.

。 a11 vessels used for marine works must be currently registere是 as such with the 
marine departmen t. 

10..2.5 Marine Dumping 

fl!|L 
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The Contractor shall ensure that all marine mud and unsuitable material is accurately 
dîsposed of at the approv:;d locations. He will be required to ensure accurate 
positioning of vessels before discharge and will be required to submit and agree 
proposals with the Engineer for accurate positional control at disposal siteεbefore 
commencing dredging. All disposal in designate這 marine dumping grounds shaU be in 
accordance with conditions of a 1icence issued by the DEP under the Dumping at Sea 
Act (Overseas Territori的 Order 1975 ‘ Floatable and certain contamÌnated material (as 
defmed by the DEP) will not be acceptable at marine dumping groun社s and will re可uire
other methods of disposal. 

Before commencing the dumping workst the Contractor shaU provide, through the 
h拉leer， to the Dir祕or of Environment Protection (DEP) and the Secretarγofthe 阻
Management Committee (FMC), a programme for the approval of the dumping works. 
Dumping works shall only bé carrie是 out in accordance with the approved programme 
which may be amen這ed from time to tÌme with the approval of DEP and FMC. 

The Contractor shall provide. through the Engineer, to the DEP and FMC. a sche是ule
containing deta i1s of the work included 泊. and the frequency of. the dumping works, on 
a monthly basis. A return showing the number of barge loads and rhe estimated quantity 
of surplus mud dumped within the mud disposal site 抽叫1 be submitted to the DEP and 
FMC within one week after completion of the dumping works. 

10.3 
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Mud shall be dumped evenly Qver the mud disposal site so that no high spots are formed 
and the dumping works shall be carried out in accocdance with - the submitted 
programme, as per the last paragraph. 

Water quality monitoring will be carried out by the Engineer during the dumping of mud 
in marine disposal sites. Requirements and extent of monitoring will be agree吐 with
DEP an這 FMC.

10.3 Operation Phase Waste Arisings 

Although no indication has been given as to the numbers of vessels, sizes of crews or the 
extent of the activities undertaken on-site has been given, an estimate of the waste 
production figures for ships at sea has been made by Kosmatos (1984) for: 

a) 1.4 - 2.4 kgjperson/day for food waste; 
b) 0.5 編1.5 kg/person/也y for general wastes; and 
c) 20 kgJday for (vessel) maÎntenance wastes including soots, rust scrapings, oily 

rags. 

10.4 Storage 

It is rnost irnportant that during perio岱 of storage refuse should be kept drγ. An 
accumulation of moist or wet refuse is not only offensive and difficult to remove, but 
forms an excellent breeding medium for Însects and vermin. 

10.5 Recycling and Reuse 

Opportunities to separate the different types of waste should be encoura萃ed such as 
recycling or reuse of waste materia l. Examples of such waste are; paper1 gla訟， wood, 

meta1, and car吐忌oard. Additionally, Înternal arrangements to reuse materials should 忌e
encouraged. such as re-using scrap paper. 

10.6 Hazardous Waste 

EPD and the Hospital Authority have agreed 泣pon the provisîon of a single purpose 
built central incineration facility (CIF) to be built in Tuen Mun. 訓1e Facility is expected 
to be up and running hy early 1996. The clinic and the patient ward may generate 
hazardous w俗話 such as body parts and tissues. used needl俗t and cytotoxic drugs. 
These would be suitable for treatment in the CIF. It will be unlikely that the waste from 
this source will be taken to landfill. Howev缸， paper and 社omestic waste will be dealt 
with by normal di旬的al methods such as landfilL 
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ND RECOMMENDATIONS 

ussed the environmental impacts resulting from the cons~ruction and 
val facilities which are proposed to be locatèd on the south shore of 
. The assessment has been carried out using the assumption 出at the 
will be similar to the existing facilities at HMS Tamar. 

街sessment has concluded 出at there are a number of key impacts 
ed. The key impacts and the mitigation measures 也at are proposed 
v. Environmental monitoring and audit has been recommended 
itruction of the project. 

-;on of 誼le study has been that it will be possible to construct and 
\d naval facilities within guidelines for acceptable environmental 
are包1 note is taken of environmental impacts throughout the design. 
、Iy important for issues pertaining to water qua1ity. 

\j 
acts 

i~ ~1 water quality to be a c圳cal issue. The water quality impacts 
It1tíed are presented in Table 11.1 together with the recommended 
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Mitigation Measure 

U se low impact dredging 

前le intakes should be relocated prior to the 
start of dredging 
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Runo仔 from areas that could be contaminated 
to be collected and treated before discharge. 
Flows to be connected to the new foul 
sewerage system as soon 部 practical. All 
drainage to be discharged outside the existing 
and newembayment 

The existing sewerage and drainage should be 
improved prior to the start of constructipn 
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Table 11.1 Water Quality Impacts and Recommended Mitigation Measures (Cont'd) 

Impact Mitigation Measure 

Operation 
Spillage from ships and shore Include openings in the breakwaters to 
activitîes provide flushing ~nd water exchange prov沾沾g

do not affect the operational requirement of 
the Basin. Provide pumpout at a11 berths and 
solid waste reception facilities. The design of 
the openings should not conflict with the 
operation requirements of the BasÎn. 

Eff1uent inflow from the SSDS Design the basin to minimise ingress of 
Interim Outfa11 eff1uent 在nd encourage water circulation in 

the basin. Include openings in the 
breakwaters tohde1psirgovzeo nushing and water 
exchange. The design of the openings should 
not conflict with the operational requirements 
of the B訟in.

Sewage an是 drainage Design sewerage to flow to the SSDS 
sewerage system. Design drainage to avoid 
runoff into embaye社 areas

甚至arine Operations 

It has been concluded that a southern facing entrance would be acceptable. 

Ecology 

This project will result in the los8 of most of the intertidal habitats within the study area 
to be replaced bya naval basin surrounded by seawa11s the faces of the western, eastern, 
and part of the northern walls will be of concrete block construction and the outer wa11s 
of the western and eastern breakwaters and both s掉的 of the southern breakwater will 
be of rubble mound construction, which will provîde substrates of low habitat diversity. 
Consequently biodiversity of the intertidal flora and fauna will be reduceι 

Mitigation measures 泊entified woul這 compensate for the poor habîtat 益iversîty for 
intert迢迢 organisms offered by the physical structure of the project. With this regard 
new boulder shoreline should be created. 

Noise 

Prediction {)f construction noise'level indicates that, with the exception 6f thë married 
quarters, RosÎa Cotta皇島 and the leave quarters, the noise generated by the works will 
be within the daytime recommended noise standard of 75dB(A) 江 noise abatement 
m剝削res at the source are applieιWorking in the evening will cause very high noise 
impacts to all of the resîdents. Therefore, it is recommended that working be restricted 
to 0700-1900 hours. The noise levels have been calculated based upon a provisional 
constructÎon programme. To further reduce the noise levels calculated in this report ìt 
is recommended that the actual construction programme is reviewed, and the phasing 
of works such that the noise impacts are minimised. 

11.2 

U
U

仁

U
U
R
U
U
P

扒

U
F
L
{
U
u
n
u

一
口U
，

h
仆
U
r
竹
u
u
n
L
U

卜
U

心

λ
U
U
)
丈n
U
I
U
U
L
U
P

扣U
ι

刊
仁
，

-
h
u
F
l
u
-
f
1



u
u
h
u
h
u
h
u
U

刊
U
-
l
h
u
u
r
h
h
U
-
d
n
u
r
h
u
-
-
f
l

Final Repon 
Conðdential 

Doc. Re f. 
Rev. No. 

T361/05 
∞ 

Noise 仕om the operation of the proposed naval base is not likely to cause signitìcant 
impacts as there will be no noise sensitive receivers on Stonecutters Island outside the 
naval base. 

Air Pol1ution 

The assessment has considered th~ - impact of dust from reclamation, filling and 
surcharging. It has concluded 出at the impact of dust from these activities on sensitive 
receivers will not be significant. The air quality objectîves should not be exceeded at any 
sensltlve recelvers. 

There will be no air sensitive receivers on Stonecutters Island affected by the operation 
of the Naval Base and it has been concluded 出at there will not be any significant air 
pollution impacts from activities in the base. 

VisualImpacts/Landscape Masterplan 

The proposed development extends approximately 500 metres from the shoreline and 
will have a major impact on the harbour, especially as the development will incorporate 
different bu i1t forms and straight edges. Th is impact will be mitigated to some degree 
by the existing wooded ridgeline of the island which will help to so缸en the outl ine and 
provide a unifying backdrop. 

A landscape masterplan has been prepared wi出 the aim of so自ening the outl ine of the 
proposed buildings and to help tie them visually into the existing island edge. Natural 
building materials and sympathetic colour schemes should be used wherever possible. 

Any planting should be undertaken early on to shield the construction site from view. 
Measures must be taken before the commencement of construction to safeguard trees 
from damage. 

Recommenda tions 
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The general conclusion of 出e study has been that it will be possible to construct and 
operate the proposed naval facilities within guidelines for acceptable environmental 
impacts so long as careful note is taken of environmental impacts throughout the design. 
The key recommendations of the Study are: 

• the basin should be designed to optimise water circulation; 

• new boulder shoreline should be created on Stonecutters Island; 

• contract clauses for environmental protection should be applied to minimise 
pollution during construction. 

11.3 
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APPENDIX A 

BRIEF FOR STONECUTIERS ISLAND SOUTH SHORE NAVAL FACILITIES 
ENVIRONMENTAL Il\ttPAC1‘ ASSESSMENT 

1. Purpose of the Study 

τhe purpose of the assessment is to minimize pollution, environmental disturbance and 
nuisance arising from the construction and operation of the Stonecutter寫 Island South 
Shore Nava1 Fac山ties and related facilities by providing information on thè nature and 
extent of potential environmental impacts and marine operational impacts, taking into 
account the alternative configurations of the development. This information will 
contribute to decisions on:-

(i) the acceptability of any adverse environmental consequences that are likely to 
arise from the construction and operation of the proposed development; 

-trrL 
(詩) the conditions and requirements for the detailed design~ constructÎon and 

operation of the prop侃ed development; and 
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(山) the acceptability of any residual impacts t after mitigation measures are 
implemented. 

2. Objectives of the Study 

The objectives of the environmental impact assessment are to: 

(i) describe the characteristics of the prop。但d naval facilitÌes and the related 
fac血ties and the r問uîrements for their development; 

但)這entify and describe the elements of the community and the environment likely 
to be affecte這 by the naval facilities; 

(ili) identify, predict and evaluate, based on all the alternative configurations, the 
residual (i.e. after practicable mitigation) environmental impacts and cumulative 
effects expected to arise during the construction and operation of the project ín 
relation to the existing and planning neighbouring land uses and water bodies. 

(如) identify and specify methods, measures and standards to be include益 in the 
detailed design and construction which are necessary to mitigate these impacts 
and reduce them to acceptable levels; and 

(v) design 這位d specîfy the environmental monitoring an這 audit requirements 
necessalγto ensure the effectiveness of the environmental protection measures 
adopted. 

3. Requirements of the Environmental Impact Assessment Study 

3.1 To meet all the objectives listed in section 2 鑫忌。ve including:‘ 

、
E
f

-
-
且

，
s
z
、

carrying out any necessary envÎronmental survey and baseline monitoring work 
to achieve the objectives; 

A.l 
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(益) quantîfyi嗯t by use of models or other predictive methods. the environmental 
împacts arìsing from the constructÎon and operation of the development; 

(ili) proposing practicable, effective and enforceable measures to m斜斜te effectively 
any significant environmental impacts in the short and long term; and 

(iv) outlining a programme by which the environmental impacts of the project can be 
monitored, a溢出ted and assessed. 

3.2 The Consultants sha11liaise with relevant Government departments and agendes and a11 
other parties involve是 in this assessment stu這y and any other projects or development 
丘kely to be affected by-this assessment study. 

3.3 The assessment shall consÎst of the following:. 

(i) an 1nceptîon Repor! should be prepared and submitted, within 4 weeks of the 
Study commendng, by the consuItant. The Inception Report shall include, inter
alia the followin宰"

(a) the consultants' un是erstanding and appreciation of the objectives of the 
Environmental Impact Assessment Study; 

(b) the 勾proach and methodology for the various parts of the 
Environmental Impact Assessment Study; 

(c) selection of evaluation criteria; 

(d) a work programme t with major work tasks and key decision points 
identified and brÎefed descri起ed; and 

(e) a schedule detailing the submission of the reports and the Study 
Management Group meιtir.::s. 

訟
，

I
a
電
、

a series of Working Papers which contain at least but not be limited to;也

1) An 1nitial Asse闊的t Reoort which 

(a) provides an initial assessment and evaluation of the 
environmental impacts arisîng from the proposed developmer話，
sufficient to identi有， those issues of key concern during the 
construction an這 operation of the developme肘t which are likely 
to influence decisions on the development; 

(b) 也fines measurable parameters likely to be affected 句 the
proposed development and 惦念成立ïes the monitoring studi的
necessary to provide a baseline profile of existing environment 
conditiör唸; and 

(c) proposes a detailed programme of investigation, monitoring and 
reporting 在ble to meet all other objectives of the assessment; 
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2) Key Issue Report(的 to cover those issues of key concern identifie是
through either the Initial Assessment Report or the review of the Initial 
Assessment Report 10 be taken by the Director of Environmental 
ProtectÎon (DEP); 

(ili) a .Einal Reoor! shall review and summarise the findings of all Working Papers 
which should cover all aspects of environmental concern. 

U 
C 

(的 any revisions or supplements to the above as might be required to be carried out 
by the director of Environmental Protection; 

(v) an Executive Summarv in both E均lish and Chinese, of the envÎronmentai 
assessment, highlighting the issues of concern to the community, the acceptability 
of residual environmental impacts and cumulative effects, requirements for 
irnplementations of the 這evelopment， and the basis for an implications of those 
requirements, but omitting the non-essential technical 往etails. It is intended that 
the information presented therein shoul社 assist the Government in undertaking 
public consultation. 
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(vi) The Final Report and Executive Summary may be made available to the public 
and 污hould be prepared with this in mind. Th is will involve placing confidential 
or non-government material i兮兮ppendices that can be removed prior to public 
release. 

3.4 Technical Requirements of the Study 

The Environmental Impact Assessment Study shall include, but shall not necessarily be 
limited to noise irnpact, air quality impact) water quality impact and wastejspoil disposal 
impact assessments of the construction and operation phases of the project. 

In addition, the Environmental Impact Assessment Study shall comprise a marine 
operational impacts assessment, land use and vis口al impact assessment. 

3.5 Sensitive Receivers/Receptors 

Sensitive receivers/receptors shall be identifie這 for both existing and planned uses in 
accordance with the Hong Kong Planning Standards and Gui這elines (HKPSG). 

3.6 Construction Phase Assessment 

Impacts during the construction phase involving the installation of the naval facilities, 
anya往往itional support infrastructure, utilíty pla肘， clînic, canteen, etc. with respect to the 
acceptable levels noted in HKPSG and relevant Pollution Control Or是inances.

3.6.1 Air & Noise Impact 

The cumulative impacts of dtist and nOlse producing process郎， plant, vehic1es and 
machinery, spoil disposal, and materîal transportation on adjacent air and noÎse sensitive 
use丸 such 的 m山tary quarters on Stonecutters Island and residential bLocks in the 
vicini妙， sha1l be assessed and evaluated. The background dust and noÎse levels in the 
area should be taken into account in the assessment of the cumulative impacts of dust 
and noise producing processes respectively. 

A.3 
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The method and timing of construction should be analysed and potential major sources 
of dust and noise should be îdentified. 

Where 24 hour working is anticipate, its need and environmental implîcations have to 
bea路e都ed.

Task f: Identification of Reoresentative Recentors 

Consider the existing and future land uses in the EnvÎronmental Impact Assessment 
Study area and prepare plans identi砂ing representative receptors in the vicinity of the 
proposed project. The locations of the representative receptors shoul這 be agreed with 
the Director of Environmental Protection. 

Task 2 : Analvsis of Constru~tion Activities 

From a knowledge of the likely 吵pe， sequence and duration of construction activities 
required for the project implementation, identify those constructÎon activities likely to 
cause air quality and noise problems to the receptors. 

Task 3 : Air & Noise Pollution Tm l1act Assessment 

Assess the air and noise pollution impacts of the proposed project to receptors by 
叫table 閥割ling with reference to the Hong Kong Air Quality Objectives (仰H仗K臥AC∞O叫)，
Noise Co∞nt甘ro10r吋忌ina訊1誌lC岱e (伊NCO叫) and Hong Kong P民1a扭n阻1
(但HK即PSG吋). The Consultants should provide detailed med叫ology statement and key 
assumptions of the selected módels to the Director of Environmental ProtectÌon for 
comment and consent before the commencement of the modelling works. 

Task 4 : Prooosal for Pollution Control Measures 

Recommen往 appropriate air pollution control measures for the inclusion into the 
contract documents. Where appropriate, compliance monitoring should be proposed. 

3.6.2 Water Quality Impact 

The impacts on watercourses and the receiving water body should be identified and 
assessed. This should include the cumul拭Ìve impacts of any proposed dredging and 
reclamation, marine spoil transportation and disposal activitîe丸 any marîne borrow 
activities and any discharges to the aquatic envìronment including the effect of silty run
off and sewage discharge on water quality. 

3.6.3 Waste Di旬的“

Disposa1 of any liquid effluent，位orm wa ter run-off, solid wastes an社 sludge arising from 
construction activities shall be assessed and quantí且ed. Particular attenti話n should be 
paid to the handling and disposal of contaminate益 marine mud to be dredged from the 
叫te. Satisfactory rnethods ofdisposal and treatment, if requîred, shall be determÌned. 

3.6.4 Vîsual Impact 

Visual impacts during the construction of the naval facilities shall be assessed inc1uding 
the effects of site buildings, storage silos and berthing facilities. MitÎgati∞ measures 
sha旦起e recommended. 

A .4 

l
i
ι

戶r
i
-
-
r
i
f
f
a
l
t
-
-
H
仁w
r
t
t
t
z
V
H
L
L
l
u
f
f
t
i
t
ι
-
t
t
t
-
i

有
L
E
i
-
z
g
f
L
C
I
R
~
!
?



:它61/05

∞ 
Doc. Ref‘ 
泛的. No. 

Fin叫 Ret蛤rt

c枷ftdeDtial

Ecological Impact 

Ecolo~cal impa呦， ifa呵， due to the construction of the proposed development shall be 
a鈴essed including the effects on the avifauna and a in particular on the night heron 
population. EffectÎve mitigation measures shaU be recommended. 

3.6.5 
hll~:hFL 

Operational Pl油路

Impacts during the operating pha給 involvin墓 norm祉， abnorm前， transient and emer在ency
operations with respect to the acceptable levels noted in HKPSG and relevant Poll叫ion
Control Ordinances. 

Noise Impact 

The cumulative impacts of noise arising from noisy operations such as firin窮， helicopper 
noise, material transportation and handling, marine operations and any other noisy 
activities on the adjacent noise sensitive receivers should be assessed. 

The cumulative air quality impact from nearby development e.g. Container Terminal no. 
8 and Govemment Dockyard etc. 的ould a1so be evaluated. 
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3.7 

3.7.1 

Water Quality Impacts 

The direct and indirect cumulative water 哇uality impacts due to any reclamation, 
embayment, dredgi茍 and discharges (in terms of t扭曲 ef:是關lt on-site, storm water run
off and sewage) on the water courses and water bodies need to be identlfied and 
quantîfied, with the consi逗eration given for adequate reception, handlin草， treatment and 
disposal of any effluent dischar怠es to comply with dischar惡e and disposal guidelines to 
be approved by the Director of 昆nvironmental Protection (DEP). 

3.7.3 
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Waste Disposal 

Liq泣id and solid wastes from the proposed naval facilities should be identified and 
quantified with proposals presented for their proper reception, handlin惡， treatment and 
disposal, as approved by Director of Environmental Protection. Particular attention shall 
be paid to the handling and disposal of clinical wastes generated. Satisfactory liquid and 
solid waste disposal and treatment facilities should be determined. 

3.7.4 
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E∞logi，侃lImpacts

Ecologica1 impacts，証 any， during the operatîonal phase of the proposed development 
shall 忌ea峙的sed and effective m詰igation measures shall be recommended. 

3.7.5 

Marine Operatîonal 1酪pact

Identi為， impacts resultin.g from the passage and mooring of vessels and the effects ∞ 
nearby marine operations; 

3..8 

Estimate impacts due to leakage an spillage during ship.to-shore transfers includîng the 
maximum probable event and the significance of impact in the event of a major marine 
spillage; 

Identify impacts on local water circulation patterns; 

A.5 



"
“
叫

‘
ip&2. 向

錢
訣
為

ddm 

耐
心

Doc. Re f. 
Rev. No. 

: T361/05 
∞ 

Propose an emergency plan to handle spillage at the jetty. 

3.9 Land Use 

Identify allland uses, including water body to be affected by the project and assess the 
irnpacts of the project including all on-site and 0缸'-sÎte works areas on these uses. The 
加lpacts shall include visual impact. 

Identi考 any impact that may be un蓓的irable or unacceptable and develop suitable 
mitigation measures to reduce the impacts to acceptable levels. 

3.10 Landscape and Visual Impact 

Develop proposals for suitable mitigation measures for any landscape and visual impacts 
which are considered to be undesirable or unacceptable. 

Prepare a Landscape Master Plan including proposals for landscape following 
co的truction of the project and subsequent maÎntenance. 

3.11 Effective mitigation measures for all si三nîficant impacts identified above should be 
proposed to minimize the occurrences and consequences of predicted impacts, both in
terms of layout of the facilities, equipment selectîon and 益的ign and also in terms of 
management and operational procedures. 

3.12 Monitoring and Audit Requirements 

3.12.1 Environmental Monitoring 

The Consultants shall i這entify and recommend environmental monitoring requirements 
for' all construction, post-project and operational phases of the developmen t. These 
requirements shall include but not be limite是 to the identìfication of sensitive receivers, 
monitoring loca tion丸 monitoring parameters and frequencies, monitoring equipment to 
忌e used, and any other necessary programmes for baseline monitoring, impact and 
compliance monitorin事， and 也ta management of monitoring results. 

3.12.2 Environmental Audit 

The Consultants shall identify an這 recommend environmental au益it 閃電uÎrements for all 
∞nstruction， post-project 訊社 operational phases of the 自velopment. 計1ese
requirements shall înclude but not be limited to:. 

a. or墓anisation and management structure, and procedures for audîting of the 
函中lementation of respective envîronmental mitigation measures recommended 
for the detailed design, contract document preparation, construction, post-project 
operation stages of the developmer話;

響
。 environmental quality þerformance limits for compliance auditing for each of the 

recommended monitoring parameters to ensure complîance wîth relevant 
environmental quality objectiv訟， statutory or planning standar泣丸 or acceptance 
criteria recommende社 by the Environmental Impact Assessment. These limits 
shall give in這ication of a deterior法ting environmer技al quality and shall allow 
proactive responses to be taken. (訂le commonly used approach is a set of 
trigger, actîon and target levels). 
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organisation and management structure, and procedures for reviewing the 
monitoring results and audîting the compliance of the mon~toring data with the 
environmental quality performance limits (point (b) above), project contractual 
and regulatory requiremen俗， and environmental policies and standards: 

c. 

口
打
尸
卜
)

E司vent/Action plans for impact and compliance monitoring; d. fRUU 

complaints handting, liaison and consultation procedures; and 

reportingprocedures, report forrnats and reportîngfrequency includingperiodical 
reports and annual revìews to cover a11 con討ruction and post-project/operational 
phases of the development. 

e. 

t nurlu 

The Consultants shall prepare an ~nvironmental Schedule (Manual) which covers the 
requirements and recommendations in 3.10.1 and 3.10.2. 百le Manual shall also contain 
a summary list of recommended environmental mitigation rneasures. Th is Manual sha立
be used as a guideline for environmental monitoring and audit during the construction 
and po位組project operational phases.γhis Manual shall be a stand-alone document and 
form part of the Envîronment Impact Assessment report. 

3.10.3 
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Liaison and Administration 

The Environmental Impact Assessr泣如1t Study will be managed by a Study Management 
Group (SMG) chaired by a repre諮詢tÌve of DEP. 1志守毛刊1丘i誌ss站ha站註 b泊e the forum f，如O仗r lia持ai切s，ωS，防o

with Govemment de句par泣tr您吉泣lents 缸拍E其1d agencies} providing guidance to the study consulta泣，
and for comment and review on the work and outputs of the study. All secretarîal 
services will be provide這句 the proponenfs consultan t. 

4 .. 

4.1 

The consultant will be expected to communicate an這 correspo只是是irectly with other 
Government departments to obtain Înfor汀\ation in connection with the project，∞pyl豆豆
such correspondence to Director of Environmental Protection, who will cooperate with 
and assist the consultant to obtain information and arrange meeting with Government 
officers. 

4.2 
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In accordance with Planning, Environment, & Lands Technical Circular 2/92，立 there
is any disagreement on the finding of the Environrnental Assessment or on the necessary 
environmental protection and pollution control measures, the issue will be referred to 
the Secretary for Planning, Environment and Lands who shall resolve the differences in 
consultation with the Environment PoUutÎon Advisory Committee, appropriate Branches 
and Departments. 
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In a，ωordance with Planning, Environment & Lands Branch General Circular 2月2， the 
Final Environment Impact Assessment Report and ExecutÎve Report shoul這 normally
be made available to the public. The confidentÍal or pub1ic security issues shall be 
prepared in separate appendices which can be rernoved prior to public re峙的e.

4.4 

, .. . 
The consuLtant shall produce and forward direct the foUowing reports to the Director of 
Environmental Protection an這 other Government Departrnents at least:“ 

20 copies of the Draft Inception Report; 
20 copies of the Final 1泣ception Report; 
20 copies of the Draft Working Papers; 

A.7 

Reporting Requirements 5. 
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• 20 ∞pies of the Fînal Working Papers; 
• 20 ∞pies of the Draft Final Report; 
• 60 ∞pies of the Fînal Report; 
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士he Consultants will be expected to consult and maintain liaison with any Government 
Department or any other party as may become necessary in the course of the 
commissÎon. The Director's Representative for the purpose of this project shall be the 
Assistant Director (Arch) 1 who will appoint a liaison officer to direct and assÌst the 
Consultants in any matter relating to the project. 

Notes 00 the Si凹În l! of Consultaocv A位reements

(i) A consultant who is a sole proprietor shall sign his usual signature and affix a 
legal wafer. 

(其) If a consultant is a partnership, either all partners must sign and affix legal 
wagers on a person or persons so authorized by Power by Attorney must sign. 
and afflX wafers. The signators shall be required to present their Power of 
Attorney for perus祉， by the Ernployer at the time of signing. 

(ili) A company other than an 、verseas cornpany.. may executive the Agreement 
話為主I by the impressment of Ìts Common Seal upon the Memorandum of 
Agreemer況， accompanied by such signatures as are re有uired by the 
Memorandum and Artides of Assocîation of the cornpany, or by the Agreement 
being signed by a person(s) so authorized 色y a resolution of the Board (1f 
Directors of the company (such resolution h品 to be submitted to the Ernployer 
for perusal) and the impressment of the personal 5eal(5) of the per50n(s) 50 
authorÌZed or the affixing by such person(s) of a legal wafer. A copy of the 
relevant Articles of As草ociation which relate to the affixing of the Common Seal 
shall be submitted to the Employer. 

(iv) An "overseas compant shall execute the A悍的ent by si伊ature of a person or 
persons so authorÏzed by the Power of Attorney which expression includes an 
authority made by a Resolution of the Board of Directors, impressed with the 
company's Common Seal in the country of origin. Such signators will affix legal 
wafers. The person or persons signing the Assessment must produce their 
powers of Attorney for exarnÎnation by the Employer at the time of signing. 

(v) In the case of an incorporated company, the Power of Attorney must relate to 
the business of the company. 

A.8 
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Requirements of Water Quality Modelling 

For the purpose of carrying out the EIA Study, mathematical models shall be used for 
water quality assessmen t. The models sha l1 be used to predict the local and cumulative 
water qu到ity impact and extent of the ~ediment plumejdeposit in nearby waters affected 
by the project during both construct.idn and operation phases as required in Sections 
3.4.2 & 3.5.3 of the Stlldy Brief. The assessment shall inclllde the potential deterioration 
ofwater quali句， but not limited to the fo l1owing phenomena : increase in turbidity levels, 

SS contents, ammonia and nutrient levels or decrease in dissolved oxygen, in the water 
column, and reduced f1ushing capacities, during:. 

A. 
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constrllction phase; 
operation phase; 
maintenance dredging. 

(i) 
(ü) 
(üi) 

The Consultants is not confined to use any mathematical models which are similar to 
those (W必fMO models) of the governmen t. The Consultant shall set up flow water 
quality models, analyze and interpret the mode l1ing results. Prior executing the model 
runs, the Consultants shall submit calibration reports to CED and EPD for commen t. 
No model runs may be executed without prior consent of both CED and EPD. 

B. 
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The Consultants shall agree with the Director's Representative the extent and 
programme of the model testing, taking into account of the advice given by CED and 
EPD. The Consultants shall provide CED and EPD with all the input data necessary 
for the testing at least 10 working days before the scheduled commencement of the test. 
τne input data shall include, but not limited to, layout of alternatives, bathymetry data, 
boundary conditions and pollution loadings. 

C . ... 
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Extemal information relevant for setting up of the model: 
The Reports outlined below gave indication of the existing and proposed shoreline 
configuration and pollution loadings within and in the vicinity of the study area: 

C. 

Sewage Strategy Study 
Strategic Sewerage Disposal Scheme . Site Investigation and Engineering Studies 
Tsuen Wan, Kwai Chung, Tsing Yi Sewerage Master Plan Study 
North West Kowloon Sewerage Master Plan 
West Kowloon Reclamation 
Central Reclamation Phase 1 
Green Island Reclamation 
Belcher's Bay Link 
Container Terminals No. 8 & 9 
Tsing Yi Duplicate South Bridge 
Rambler Channel Reclamation 
Route 3 - Ting Kau Bridge 
Port Peninsular Projects at Lantau Island 
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D. The Consultants shall propo忌。 the specifications of the modelling works for approva1. 
The specifications shall include, but not limited to, the following:. 

Item Specification 

Dimensions and layers of the Max. gri這 s泣e: 50m and not less than 
血。這el 4km of the naval basin 

Modellayers: At least 2 layers 

益) Site Coverage 

ili) Tidal and seasonal conditions Including both wet and 這ry seasons ar叫 Spring
and Neap tides 

iv) Requirement of field data for Minimum 5 sampling stations required, with:. 
calibration of the models min. one for the site îtself; and 

mÎn. one for each of the model boundaries 
Duration of surveys: 

both flow ar吋 water qua泣ty surveys should 
cover a set of whole spring and neap tides 
for either wet or dry season 

v) Scenarîos to be tested lnclude base1ine, various stages in construction 
period, operational, with and without 
mitigation me部ures

F. Minimum functional models req諒ire丘:“

Flow and Float Track Model 

Water Quality and Bacterial Dispersion Models 

Sediment Transport Models with a gridded cell of not greater than 50m and 
Sediment Pl泣訟，
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APPEr這DIXB

ENGI其EERING GEOLOGY OF THE SOUTH SHORE OF STONECUTIEI這SISLAND

Introduction 

τhis report is prepared on the basis of fieldwork carried out by the Hong Kong 
Geological Surv句 and desk stu是Y of information held in the Civil Engineering Library. 

Geology of Stonecutters Island 

Most part of the island are unde r1aid by medium-grained granite. The granite Îs 
generally strong light grey or light pink in colour when fresh , with uniform equigranular 
medium-graîned texture. This rock weathers to medium dense to very dense yellowish 
brown, grey 必旬， clayey sand, often with relict texture and structures preserved. 

1. 

2. 
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An outcrop of volcanic rock of tuff breccia is found in a small area at the western tip of 
the island . 
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The valleys on the island are generally thinly covered by debris flow deposits. This 
superficial depo討t generally consists of loose boulders and cobbles set in a gravelly, 
sandy matdx. 

i
l
n
u仁

Beacf! deposits are foun是 surrounding the island. A well developed tombolo sand bar 
occ泣rs at the north eastern part of the isJand. The beach deposit generally consists of 
loose量主ght yellow, coarse sand. 

A geological map showing the solid and superficial geology of the island is shown in 
Figure 1 (based on Strange & Shaw, 1986). 

OtTshore Geology (South side of the island) 

The offshore geology generally consists of two sequences of tra自sported soils overlying 
the insitu weathered granite. 
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The sandy beach deposits diminish quickly towards the sea. The .islan益 is surroun益ed
by a blanket of very soft to soft dark gr句 marine mud belonging to the Hang Hau 
Formation.τbe thickness of this deposit is generally 10 to 15m. 
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Undemeath the soft marine mud is the Chek Lap Kok Formation which is a firm to stüf 
bluish grey san句， clayey silt to sand with occasionallayer of gravel. the thickness of this 
這eposit is generally less than 10m near the shore and íncreases to 15m further away from 
the island. Beneath this forma tÏon is the insÎtu weathered granite. 

fIiL 

Fìgure 2 shows the locations .of some of the drillholes reviewed during this study. The 
positions of three cross sectidris which are extracted from a geophysical survey carried 
out near the islan這 are 昌Iso shown in Figure 2. The cross sections of the south side of 
the island are given in Figure 3. 
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4. Englneering Properties of the Weathered Granite 

The weathering profùe of the granite is highly variable. The depth of weathering is very 
shallow where rock outcrops and increases sharply to more than 15m elsewhere. SPT 
N-values recorded are generally more than 10 near the top of the weathering profile and 
inι:rease sharply to more than 50 with depth. Core stones are present in the weathering 
profùea叫 the percentage of core stones increases with depth. Laboratory testing of the 
wea出ere這 granite from the islar吋 indicated c' (cohesion) values ranging from 0 to 25 
KPa and ø' (angle of internal friction) ranged from 32' to 39', 

s. Engineering Properties of the Hang Hau Formation 

The Hang Hau Formation is a fairly uniform marine deposit. This formation consists 
of very soft marine mud near the surface with increàse in stiffness with depth. Cone 
Penetration Test results in this formation indicateωthat the tip resistances are generally 
less than 1 MPa. SPT N-values recorded in this formation are generally less than 10. 
Insitu vane shear tests carried out in this formation at the north side of the island 
indicate undrained shear strengths of (ess than kPa. 

6. Engineering Properties of the Chek Lap Kok Formation 

The Chek Lap Kok Formation is a lithologically diverse deposit. The formation consists 
of sequences of silt, den惡e and graveL The boundary between this formation and the 
Hang Hau Formation is marked by a sharp increase in tip resistance of the Cone 
Penetration Test. The prof立e of tip resistance in this formation is variable due to the 
layered nature uf the formation. Tip resîstance in this formatÎon generally varies 
between 5 and 12 MPa. SPT ~、l-values reco吋ed in this formatÎo話 are 主eneraUy more 
than 10, with rnuch higher values in dense sand and gravel strata. 

7. GIU Reports Reviewed 

The grou結社 inve<:tigation reports from the Civil Engineering Library reviewed in this 
report are summarised as follows: 

11 GIU No. Tit1e Date of Report 

3450' 01 for the Propose East Pier and July 1982 
South Pier Extension a t 
Stonecutters Island. 

40是會 Marine 01 for the Propos吋 New March 1967 
Wharf at Stonecutters Island. 

4465 Marine GI for the Harbour April1983 
Rec1amation and Urban Growth 
Study. 

Marine GI - Stonecutters Island Unknown 

5453 to Marîne Geophysical Survey for the June 1983 
5455 Harbour Reclamations and Urban 

Growth Study. Vol. 1 to 3 
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GIU No. Title Date of Report 

11418 Marine Geophysical Survey for the Nov 1988 
North West Kowloon Sewage 
Treatment and Disposal 
Investigation for Revised Outfall 
Design. 

11548 Marine GI for the North West Dec 1988 
Kowloon Sewage Treatment and 
Disposal Scheme. 

11826 Soil testing report for the North May 1989 
West Kowloon Sewage Treatment 
an這 Dispo純1 Scheme. 

12121 Marine GI for the Development Aug 1989 
Study of Container Terminal No. 8. 

12678 Marine Geophysical Survey for the Nov 1989 
Terminal No. 8 At Tsing Yi and 
Stonecutters Island. 

12956 Marine Geophysical Survey for the April 1990 
D記dging of Yau Ma Tei 
Anchorage and Kellett Bank. VoL 1. 

12975 Marîne GI for the Route 3 輛 May 1990 
Feasibility Study Stonecutters Island 
Section. 

14192 Soil testing report for the Mar 1991 
Reprovision of RN Stonecutters 
Island, Schedule No. 2. 

15682 GI for the Reprovision of RN to Nov 1991 
Stonecutters Island 嚇 Phase 1 

References 

Strange，以J. & Shaw R. (1986). Geology of Hong Kon亨 Island and Kowloon (Sheet 11 
~Honi: Koni Geolo亨ical Survey Memoir No. 2:. Geotechnical Control Office~ Hong 
Kong, 134 p. 

Binnie Consultants Ltd. et al (1會92). .Eill Mana亨ement Studv 嗎 Phase IT. Investi吏ation
and Ðevelovment of Marine Borrow Areas. Kao Shui Mun Area Final Assessment 
Reoort‘ report prepared for Civil Engineering Department., Geotechnical Engineering 
Office. 

Prepared by: Engineering Geology SectionjPlanning DivisionjGeotechnical 
Engineering Office 

Date : 23.10.92 
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APPENDIX C 

PROPOSED CONDITIONS OF CONTRACT DURING CONSTRUCfION 

Cl. Removal of waste material 

(a) Notwithstanding the provisions of the General Conditions of Contract, the 
Contractor shall not permit any sewage, waste water or effluent containing 5an忌，
cement, silt or any other suspended or dissolved material arising from. the 
construction works to flow from the Site onto any adjoinîng land or allow any 
waste matter or refuse from the Works to be deposite這 anywhere within the Site 
or onto any a社üoining land and shall have a11 such matter removed from the Site. 

(的The Contractor 事hall be liabl~ for any damage caused to adjoining land through 
his failure to comply with Clause (a). 

(c) The Contractor shall be responsible for temporary trainîng, diverting or 
conducting of open streams or druins intercepted by any works and for 
reinstating these to their original courses on completion of the Works. 

!
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打
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(d) The Contractor shall be responsible for adequately maintaining any existîng sÎte 
drainage system at a11 time泛 including removal of solids in sand traps, manholes 
and stream beds. 

(e) The Contractor shall segregate all inert constructÎon waste ma‘a咐1
reclamation or 1泊a圳nd formation and shall dispose of such mat拾eri忿討1 at such pub怯licc 
dumping ar閃e翎a叫(s) a踹s may be specified from time to time by the Director οf Civil 
En皂gir詰leeri伽ng Service釗s. . 

inLfL-rl (f) All non-inert construction waste materÎal deemed unsuitable for rec1amation or 
land formation and a11 other waste material shall be disposed of at a public 
landfill. 

(的The Contractor可 attention is drawn to the Waste Disposal Ordinance, the Public 
Health and Municipal Services Ordinance and the Water Pollution Control 
Ordinance. 

0. Discharge into sewers and drains 

(a) The Contractor shall not dîschar伊 directly or indirectly (by runoff) or cause or 
permit or suffer to be discharged into any public 泛ewer， storm.water drain, 
channel, stream-course or sea any effluent or foul or contaminated water or 
cooling or hot water without the prior consent of the relevant authority who may 
require the Contractor to providet operate and maintain at the Contractor's own 
expense, within the premises or othelWise, suitable works for the treatment and 
disposal of such effluent or foul or contaminated or cooling or hot water. The 
design of such treatmènt works shall be submitted to the Engineer for approval 
not less than one month prior to the commencement of constructîon or as agree是
by the Engineer. 

tlfLifiL 

。) If any office, site canteen or toil位 fac i1 ities are erected, foul water eff1uent shall 
be directed to a foul sewer or to a sewage treatment facility either directly or 
indirectly by mean忌 of a pumping facility approved by the Engineer. iflLif--

C.l 



Final R中ort

Conftdentlal 
Doc. Re f. 
Rev. No. 

TI61j05 

∞ 

(c) 叫le Contractor's attention is drawn to the Buildings Ordînance and to the Water 
Pollution Control Ordinance and the Technical Mernorandurn "Standards for 
Effluents Discharged ioto Draina皂e and Sewerage Systems, lnland and CoastaL 
Water巳

C3. Water Quality 

(i) The Contractor shall design metho心。f working to minimise adverse impacts 
upon water quality stemming from his operations in Hong Kong waters in terms 
of the WQO, and shall provide experienced personnel with suitable training to 
ensure that these meth。這s are implemented. 

(品) Before the commencement of the Works, the Contractor shall submit to the 
Engineer the proposed methods of working. 

(ili) After commencement of the Works if the plant or work methods are believed by 
the Engineer to be causing unacceptable leve!s of pollution, the plant or work 
methods 晶晶1 be inspected and remedial proposals drawn up, approved and 
implemented. Where such remedíal measures inc1ude the use of additional or 
alternative plant such plant shall not be used on the Works until agreed by the 
Engineer. Wbere remedial measures include maintenance or modîficatÎon of -
previously approved plant such plant sha注 not 忌e used on the Works until 叫出
mamtenance or modificatÎon is complete這 and the adequacy of the maintenance 
or modificatÎon is demonstrated to the satisfactÌon of the Engineer. 

(iv) When dredging (or placing fill) the Contractor shall surroun惡的y seawater 
mtakes which may be affected by such operations with suitabte silt curtain 
systems, to prevent exces怠 silt contaminating the water 丘rawn Ìnto the intakes. 
The silt curtain systems shall be designed to ensure that the intake water shall 
contain less than 140 n:tg/1 suspended solids. 

(v) 甘le Contractor shall comply with the provisions of the SummarγOffences 
Or社mance， particular甘 with respect to marine littering. 

C4. General Procedures for the Avoidance of Pollution During Dredging, Transporting and 
Dumping 

(a) A立 Contractor's Equipment sha lJ be designed and maintained to minimise the 
risk of silt and other contaminants being released into the water column or 
deposited in other than designated locatîons. 

(b) Poll誼tion avoidance measures shall înclude but are not limited to the following:. 

。 mechanical grabs shall be 與signed and maintained to avoid spillage and 
shall seal tightly while being lifted; 

./' 

(益) cutterheads ofsuction dr吋gers shall be suit詰le for the material being 
excavated and shall be designed to minimise overbreak and sedimen
tation around the cutter; 

(ili) where trailing suctÍon hopper dredgers for dredging of uncontamînated 
marine mud are used, overflow from the dredger and the operation of 
lean mixture over己oard systems shall not be permit阻止位詰less expressly 
approved by the Engineer in consultation with the EPD; 

C.2 
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all vessels shall be sÏ2e這 such that adequate clearance is maintained 
between vessels and the sea bed at a11 states of the ti是e to ensure that 
undue turbidity is not generated by turbulence from vessel movement or 
propeller wash; 

(iv) 

!rlL 

a11 pipe leakages are. to be repaire這 promptly and plant is not to be 
operated with leaking pipes; 

(v) 

the Works sha11 cause no visible foam，。白， gr侃侃~ scum, litter or other 
objectionable matter to be present on the w袋ter within the SÎte or 
是umpîng grounds; 

(vi) 

all barges and hopper dredgers shall be fitted with tight fittîng seals to 
their bottom openings to prevent leakage of material; 

(v益)

excess material shall be c1eaned from the decks and exposed fittings of 
barges and hopper dredgers before the v鈴5el is moved; 

(vili) 
(,
rlL 

loading of barges and hoppers shall be controlled to prevent splashîng of 
dredged material to the 說lrrounding water and barges or hoppers shall 
not be filled to a level which will cause overflow of material or polluted. 
water during loading or transportation; 

(ix) 

adequate freeboard shaU be maintaîned on barges to ensure that 這ecks
are not washed by wave action; and 

(x) 

any other poUution avoidance measures deeme性組itable and appropriate 
by the Contractor. 

(xi) 

The Engineer may monitor any or all ves認1s transporting material to ensure that 
no dumping outside the approve這 location takes place. The Contractor shall 
provide all reasonable assÎstance to the Engineer for this purpose. 

(c) 

The Contractor shall ensure that a11 marine mud, contaminated marine mud and 
unsuitable material is disposed of at the approved locations. He will be required 
to ensure accurate positioning of vessels before discharge and will be required 
to submit and agree proposals with the Engineer for accurate positional control 
at disposal sites before commencîng dredging. A立 disposal in designated marine 
dumping grounds shall be in accordance with the conditions of a licence issued 
by the DEP under the Dumping at Sea Act (Overseas Territories) Order 1975. 
Floatable and contaminated materials (as defined by the DEP) will not be 
acceptable at marine dumping grounds and will require other methods of 
disposal. 

(d) 

lir--uiLirLJlLfFL 

The Engineer may monîtor any or aU vessels transporting material to ensure that 
10路 of materia1 does ~ot take place 取ldng transportation. The Contractor is to 
provide a11 reasonable' a品istance to the Engineer for this purpose. 

(e) 

The Contractor shall design metho由 of working to minimise pollution 訊社 shaU
provide both experienced personnel and suitable training to ensure that these 
methods are implemente這.
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仁
一

Designated Contaminated Marine Mud 

明lel依:atîons and depths of the designated contaminated marine mud will be as directed 
by the Engineer on site. The Contractor is to ensure that the designated contaminated 
marine mud Îs dredged, transported and place是 în approved special dumping grounds 
and in such a manner as to minimise the.loss of material to the water column. 

cs. 

言
司
司
tSpecial Procedures for the Avoidance ofPollution During Dredging, Transportation and 

Disposal of Designated Contaminated Marine Mud 
C6. 

Uncontaminated mud shall not be d泣mped other than in dumping grounds as 
rnay be approved 忌y the DEP and in accordance wÎth the Dumping at Sea Act 
(Overseas Territories) Order 1975. ContamÎnated mud shall not be dumpe這 in
gazette這位umping groun這s. If it cannot be left in situ it should be disposed of句
specific methods as directed by the DEP. The Contractor shall be responsible 
for obtaining all necessary licences for these operations. 

(a) 

一
「|
L
iILK-ryLLqL'tiffL When 忌redging， transporting and disposing of designated contaminated marine 

mud, the Contractor shall implement additional special procedures for the 
avoidance of po立“ion which shall include but are not limited to the following:. 

(的

dredging of designated contamÎnated marine mud shall only be under總
taken by a suitable grab dredger using a c10sed watertight grab; 

、
E
E
J

..... 
，
s
﹒
、
、

transport of designate丘 contamÎnated marine mud S: 立 be by split barge 
of not less than 750m3 capacity; well maintained and capable of rapid 
opening and discharge at the disposal site; 

、
電
鑫j

u泣
，
z
z
丸

the material will be placed in the pÎt by bottom dumping, at a location 
within the pit to be specified~ from time to time, by th - Secretary of Fill 
Management Committee; 

…m 

discharge shall be undertaken rapidly and the hoppers shall then 
immediately be closed; any material adherin墓 to the sides of the hopper 
shall not be washed out of the hopper and the hopper shall remain closed 
until the barge next returns to the disposal site; 

(iv) 

LJaL3fTU 

the Contractor must be able to position the dumping vessel to an 
accuracy of 土閃閃

(v) 

勵
、f
i
i
L

f
z
z
z
E

主
﹒

1 

the Engineer for the Contract which is disposing of the contaminated 
mud will supervise and record the disposal operation. The Contractor 
shall provîde assistance to the Engineer and the details of the supervision 
and record kf!~ping are to be agreed 色eforehand by the Director of 
EnvrronmentaI Protection; and 

(vi) 

the Contractor shall ensure that the dumping vessel shall be statîonary 
throughout the dumpin皂 operation.

(v益)

In addition to the foregoing, the Fill Management Committee and the Environmental 
Protection Department w自 apply spedal requirements in respect of dredged material 
when further details are available. 

C.4 
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APP虹NDIXD

EXTRACT FROM THE TM 
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e -zza kuu a T 
Standards for effiuents discharged Înto !Joul sewers leading into Gøvernment sewa2e treatment 
趾鵲起

(AlI units in mgJL unless otherwise stated; all figures are upper limits unless otherwise indicated) nufnu 

FIOW r單，10 $10 >10 >100 >200 >400 ><<Xl 〉忽必 >1α刀 >1血xl 〉法xx) >J(X沁 >40)) >.SIX沁

(mll，但y - 組組 車“ 車益矗 and and 如d 能4 臨d and 車nd an.d 
D晶m融揖 SI∞ S200 緩緩草草 S6(治 :\Õ~ :5: 1αm 話 i法治 滋滋:00 S法X悶 S教xx) 滋滋:00 S 6I:oo 

pH (pH 湖泊) 6-10 6-10 6-10 6-10 6- 10 6- 10 6- tO 。10 。.10 6-10 6- 10 6-10 6-10 

Tem但也包te C.C) 43 轟3 43 43 43 是3 43 43 43 43 43 43 43 

S\給伊Ðded叫枷 i法治 101沁 猜到。 放xl 欲泌 紋:ö 街xl 鐵到3 別均 滋滋 紅lO 紅軍2 獄淘

SCW偏.b1o lOÜdI 1ω 1∞ 1ω 1∞ 100 1∞ 100 lω 100 100 1∞ 1∞ 1∞ 

BOD 1200 1α耳目 安沁 氫治 自沁 1!00 soo 滋lO 800 紅耳3 800 soo 援軍3

COD 第四 2血泊 立法也 法X治 法X冶 法:00 証以3 法X冶 滋xx) 法X的 法:m 3x治 領XlO

。秘 k Or電耐心 1∞ 1∞ m 50 50 品。 :lO ::n 加 ::n 3) 3) ::n 

II'\'Il 30 2.5 2.5 2.5 15 12.5 10 7.5 5 3.5 2.5 '2. 1.5 

8研嚇 2 ? 6 5 4 3 2.4 1.6 1.2 0.8 0.6 0.5 0.4 

Bariwu s 7 6 5 4 3 ...是 仁昌 1.2 0.8 0.6 。.5 0.4 

Me何也y 0.2 0.15 0.1 1).1 0.001 。“部: 。全部1 0.001 0.001 O.∞1 0.001 0.001 。"∞:

如旭ium 0.2 0.15 。‘: 0.1 。品1 兮，部1 0.001 O.∞1 o.∞1 0.001 O.clO l O.∞: O.∞l 

C~per 4 4 4 3 LS I.!'i 

Nìc說轟i 4 3 3 2 u 1 O.草 0.7 0.7 0.6 0.6 0.6 

Chromiwu 2 2 2 2 0.7 O.垂 0.4 。厲3 0.2 0.1 0.1 0.1 

z.ìnç 5 5 4 3 1.5 i.主 0.8 0.7 。.1 0.6 0.6 O.岳

Silver 4 3 3 2 1.s 1.5 0.8 0.7 0.7 0.6 。他6 0.6 

Otber toxic mc總 2...5 2.2 2 1.5 0.1 。.6 O.是 0.3 。.2 0.1 .:5 0.12 0.1 

indivi4h“1y 

Toc剖Ioll:泌喝喝昌盛 10 10 s ? 3 旬, :、, \.6 1.4 1.2 1.2 1.2 

。隨ìde 2 2 2 I 0.7 0.5 0.4 0.27 0.2 0.13 0.1 0.08 0.06 

間斜"詛 1 0.7 0.5 0.4 0.27 0.2 0.13 0.1 0.1 0.1 

Su.抄b.ide 10 10 10 10 s 5 4 主 2 2 1 

$匈抽絲 1α:0 1α治 101泌 1αxl iα:0 lαx) l法草3 領到自 a油 <<xl αxl 6(lO “xl 

T咽1 ait.ro龜CIl 200 200 詔" 玄lO 法淘 主xl 法沁 :∞ 1∞ 1∞ 100 l∞ :∞ 

Tωa!pb4濁9b!ωu jO 如 如 m 50 50 50 ~ 25 諮 25 ~ 1s 

su.r加‘緝令臟兮 領耳。 150 如 品。 j/) 2$ 25 2s 2s 1s 2s 2s 25 
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NOISE LEVEL IMPACTS ASSESSMENT 
STONECUTTEAS ISLAND PROPOSED NAVAL FACILlτIES 

CONSTRUCT(ON PROGRAMME A 
一 Unrestricted Period & Period 1 (07∞- 23∞ hr) 

B) SeawaJl 

Coordinate !這SR 1 !這SR2 NSR3 NSR4 NSR5 NSR6 NSR 7 
X 831855 831815 832015 831805 831920 831980 831965 
Y 82晶55 820035 820130 820210 820272.5 8如345 820110 
Z 15 20 10 50 45 45 10 

NotionaJ source 
X 831842.5 831825 831952.5 831842.5 831850 831865 831905 
Y 819982.5 819977.5 82∞45 819982.5 819985 819990 82∞15 
Z 

A{corrωtion) 一48.35 一46.23 -51.93 一59.73 一62.01 -64.22 …52.56 

12/94 
的/95

。2;95
i ‘ )3/95 
。4/95 65 67 61 53 51 49 60 
05/95 65 67 61 53 51 49 60 
06/95 65 67 61 53 51 49 60 
07/95 69 71 65 58 55 53 65 
08/95 69 71 65 58 55 53 65 
。9/95 69 71 65 58 55 53 65 
10/95 69 71 65 58 55 53 65 
11/95 76 78 72 64 62 60 71 
12/95 69 71 65 58 55 53 65 
。1/96 69 71 65 58 55 53 65 
02用6 69 71 65 58 55 53 65 
。3/96 69 71 65 58 55 53 65 

。4/96 69 71 65 58 55 53 65 
05/96 69 71 65 68 55 53 65 
。6196 69 71 65 58 55 53 65 
。7/96 69 71 65 58 55 53 65 
08/96 69 71 65 68 55 53 65 
09/96 69 71 65 58 55 53 65 
10/96 67 69 64 56 53 51 63 
11 /96 65 67 61 53 一51 49 . 60 

12/96 75 77 71 64 61 59 71 
。1/97 "l5 ‘ 77 71 63 61 59 70 
02用7

益

。3/97
。4舟7
的/97

~舟7
」一
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NOISE LEVEL IMPACTS ASSESSMENγ 
STONECUTTERS ISlAND PROPOSED NAVAL FACIUTIES 

CONSTRUCTION PROGRAMME A 
一 Unrestricted Period & Period 1 (07∞一玖沁 hr)

陶
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d
-
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ZAaEEEZZI 

A) 內eclamation

Coordinate NSR 1 NSR2 !這SR3 NSR4 NSR5 指SR6 NSR7 
X 831855 831815 8320151- 831805 831920 831980 ‘ 831965 
Y 82C油55 82∞35 820130 820210 820272.5 820345 820110 
z 15 20 10 50 45 45 10 

Notional source 
X 831875 831850 832075 831875 832055 832055 832025 
Y 82C泊35 82∞30 82∞83 82∞35 82∞88 82∞的 82∞80 
Z 

A( correction) 一39.23 一尋1.67 …48.62 -57.90 一59.62 一61.08 一47.311

12194 79 76 69 60 58 57 71 
。1/95 79 76 69 60 58 57 71 
02/95 79 76 69 60 58 57 71 
03/95 79 76 69 60 58 57 71 
04195 84 : 82 75 66 64 63 76 
。5/95 84 82 75 66 64 63 76 
06/95 84 82 75 66 64 63 γ6 

07/95 88 86 79 69 68 66 80 
。8/95 88 86 79 69 68 66 80 
。9/95 87 85 78 69 67 66 79 
10/95 87 B5 78 69 67 66 79 
11/95 87 85 78 69 67 66 79 
12/95 87 84 77 68 66 65 79 
。1/96 87 84 77 68 66 65 79 
02/96 87 84 77 68 66 65 79 
。3/96 86 83 76 67 65 64 78 
。4/96 86 83 76 67 65 64 78 
05/96 86 83 76 67 65 64 78 
。6/96 弱 83 76 67 65 64 78 
07/96 86 83 76 67 65 64 78 
。8/96 86 83 76 67 65 64 
09/96 86 83 76 67 65 64 
10/96 86 83 76 67 65 64 78 
11/96 87 84 n 68 66 65 78 
12/96 87 84 77 68 66 65 γ8 

。1/97 79 76 69 60 58 57 71 
02/97 
ω，/97 壘 , 

但/97

05/97 
。6/97

1』n
u
ι

r
i
γ

口
i
f
-
-口
L
t
z
i
n仁
l
i
n卜L
i
n
-
-

r
L
s

刊
于
γ
;
﹒
刊i
t
h
-
-
L
i
l
n
J
L
!尸
J
M
j
p
i
L



I 
Ri' 

fι一壘
，咱
Y靈 t

E搞“
M 

- , 
~--" 

Appendix E1 

NOISE LEVEL IMPACγ'S ASSESSMENT 
STONECUTIERS ISW哇。 PROPOSED NAVAL FACILlτIES 
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CONSTRUCTION PROGRAMME A 
- Unrestricted Period & Period 刊的∞… 23∞ hr)
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C) Construction 

Coordinate NSR 1 NSR2 NSA3 NSR4 NSA5 NSR6 NSR7 
X 831855 831815 832015 831805 831920 831980 . 831965 
Y 82∞55 82∞35 820130 820210 820272.5 820345 
2 15 20 10 50 45 45 10 

NotionaJ source 
X 831872.5 831847.5 832035 831870 8319學2.5 831985 831977.5 
Y 8鈞。25 82∞m 82∞85 85∞35 82i∞35 82'∞40 82i∞50 
Z 

A( correctÌon) 一41.0尋 可41.78 -44.15 一57.82 一60.28 -62.30 一46.39

12/94 
。1195
02/95 
。3/95
04/95 
。5/95
06/95 
。γ/95
08/95 78 78 75 62 59 57 73 
。9/95 78 78 75 62 59 57 73 
10/95 ?每 78 75 62 59 57 73 
11/95 78 78 75 62 59 57 73 
12/95 83 82 ao 66 64 62 77 
。1/96 83 82 80 66 64 62 77 
02/96 83 82 80 66 64 62 77 
。3/96 83 82 80 66 64 62 77 
04/96 83 82 80 66 64 62 77 
。5/96 83 82 80 66 64 62 77 
06/96 84 83 81 學7 65 63 
Gγ/96 84 83 81 67 65 63 
08/96 84 83 81 67 65 63 
。9/96 81 80 78 64 62 60 
10/96 81 80 78 64 62 60 75 
11/96 81 80 78 64 62 60 75 
12/96 81 80 78 64 62 60 75 
。1 /97 81 80 78 6是 62 60 75 
02/97 81 : .80 78 64 62 60 75 
03/97 81 80 78 64 62 .60 75 
04/97 81 80 78 64 62 60 75 
。5/97 81 80 78 64 62 60 75 
06/97 81 80 78 64 62 60 75 
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Appendix E1 

NOISE LEVEL IMPACTS ASSESSMENT 
sγ'ONECUτTERS ISLAND PR'OP'OSED NAVAL FACILlTJES 

CONSγRUCTION PROGRAMME A 
一 Unrestricted Perio位& Period 1 (07∞- 23∞ hr) 

τoγ'AL: 但eclamation + SeawaJl + Constructîon) 

NSR 1 NSR2 NSA3 Coordinate NSR4 NSR5 NSR6 NSR7 
X 831855 831815 832015 831805 831920 831980 831965 
Y 自∞55 82∞35 820130 820210 820272.5 820345 820110 
z 15 部 10 50 45 45 10 

12/94 79 76 69 60 58 57 71 
。1/95 79 76 69 60 58 57 71 
02/95 79 76 69 60 58 57 71 
03/95 79 76 69 60 58 57 71 
G尋/95 84 82 75 66 64 63 76 
05/95 84 82 75 65 64 63 76 
06/95 84 82 75 66 64 63 76 
07/95 88 86 79 70 68 66 80 
。8/95 89 86 80 70 69 67 81 
09/95 88 86 80 γ。 68 66 80 
10/95 88 86 80 70 68 66 80 
11/95 88 86 81 71 69 67 81 
12/95 88 8在 82 70 68 67 81 
01/96 88 86 82 70 68 67 81 
。2/96 88 86 82 70 68 67 81 
03/96 88 86 81 70 68 66 81 
04/96 88 86 81 70 68 66 81 
05/96 88 86 81 70 68 66 81 
。6/96 8發 86 82 70 68 66 81 
07/96 88 86 82 70 68 66 81 
。8/96 88 86 82 70 68 66 81 
。9/96 87 85 80 69 67 66 80 
10/96 8γ 85 80 69 67 65 80 
11/96 88 86 80 69 68 66 80 
12/96 88 86 81 70 68 67 81 
。1/97 83 83 79 67 65 63 78 
。2/97 81 80 γs 64 62 60 
03/97 81 80 78 64 62 60 
。再197 81 80 78 64 62 60 75 
。5/97 學1 80 78 64 62 60 75 
06/97 81 80 78 64 62 60 75 
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Appendix E2 

NOISE LEVEL IMPACTS ASSESSME持γ
sγONECUγγERS ISLAND PROPOSED NAVAL FACILIγIES 

CONSγRUCTJON PROGRAMME 8 
Unrestricted Period (07∞叫 1900 hr) 

r叢
書ff
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A) Reclamation 

Coordinate NSR 1 NSR2 NSR3 NSR4 NSR5 NSR6 
X 831855 831815 832015 831805 831920 831980 831965 
Y 821∞55 82∞35 820130 820210 820272.5 820345 820110 
Z 15 20 10 50 45 45 10 

NotionaJ source 
X 831875 831850 832075 831875 83205忘 容32055 832025 
Y 820035 82∞30 82∞83 82∞35 82∞88 821∞80 82∞80 
主 1 

A(correction) 一39.23 -41β7 棚-48.62 一57.90 -59.62 一61.0惡

12/94 
。1/95
。2/95 80 78 71 62 60 58 72 
。3/95 80 78 71 62 60 58 
04/95 83 81 ?再 65 63 61 
05/95 83 81 74 65 63 61 
。6/95 88 86 79 70 68 67 
。7/95 88 86 79 70 68 67 80 
08/95 、弓 86 79 70 68 67 80 
ω'/95 88 86 79 70 68 67 80 
10/95 88 86 79 70 68 67 80 
11/95 88 86 79 70 68 67 80 
12/95 88 86 79 70 68 67 80 
01/96 88 86 79 70 68 67 80 
。2/96 88 86 79 70 68 67 80 
。3/96 88 86 79 70 68 67 80 
04/96 88 86 79 70 68 67 80 
05/96 
06/96 
07/96 
。8/96
ω，/96 
10/96 80 78 71 62 60 58 72 
11/96 80 78 71 62 60 58 72 
12/96 80 78 71 62 60 58 72 
01/97 80 78 71 62 60 58 72 
。2/97 80 '.78 71 62 60 58 72 
。3/97
。4/97
。5/97
06/97 



Appendix E2 

NOISE L阪V院LIMPACγSASS在SSMENT
STONECUITERS ISLAND PROPOSED NAVAL FACILlTIES 

arILd 

CONSTRUCTION PROGRAMME B 
一 Unrestricted Period (07∞… 1故治 hr)

plLE'

,FI--;eFi--

B) SeawaJl 

Coordinate NSR 1 NSR2 NSR3 NSR4 NSR5 NSR6 ?這SR 7 
X 831855 831815 83訟15 831805 831920 831980 831965 
Y 82∞55 82∞35 820130 820210 820272.5 820345 820110 
Z 15 20 10 50 45 45 10 

乎是otionaJ source 
X .831842.5 831825 831952.5 831842.5 831850 831865 831905 
Y 819982.5" 819977.5 82∞45 819982.5 819985 819990 820015 
Z 

A(corr叫做) 1:8.35 46.23 51.93 59.73 64.22 52.56 

12/94 
。1195
。2/95
。3/95
。4/95
05/95 65 67 61 53 51 49 60 
06/95 65 67 61 53 51 49 60 
。7/95 69 71 65 58 55 53 65 
。8/95 69 71 65 58 55 53 65 
。9/95 76 78 72 64 62 60 71 
10/95 76 78 72 64 62 60 71 
11/95 76 78 72 64 62 60 γ1 

12/95 76 78 72 64 62 60 71 
。1/96 76 78 72 64 62 60 71 
02/96 76 78 72 64 62 60 71 
。3196 76 78 72 64 62 60 71 
04/96 76 78 72 64 62 60 71 
05/96 76 78 72 64 62 60 71 
06/96 76 78 72 64 62 60 71 
。7/96 76 78 72 64 62 60 71 
。8/96 76 78 72 64 62 60 71 
。9/96 76 78 72 64 62 60 71 
10/96 75 77 72 64 62 5♀ 71 
11/96 γs 77 71 64 61 59 71 
12/96 75 n -71 64 61 59 71 
。1/97 75 1.77 71 63 61 59 70 
。前97 . 
03/97 
04/97 
05/97 
。6/97
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Appendix E2 

NOfSE LEVEL IMPACTS ASSESSME三Nγ
STONECUTTERS ISLAND PROPOSED NAVAL FACILlTIES 

CONSTRUCTION PROGRAMME B 
一 Unrestricted Period (07∞ -19∞ hr) 

C) Construction 
F
F
T
v
h
e
J丌
L
t
i
f
T
L
L
l
t
F
L
i
r
-
f
k
i
L
F
K
L
K
i
L
i可
L
f
h
l
i
j
L
z
h
L
E
E
T
L
i

Coordinate _ NSR 1 NSR2 NSR3 NSR4 起SR5 NSR6 NSR 7 I 
X 831855 831815 832015 831805 831920 831980 831965 
Y 82'∞55 82∞35 820130 820210 820272.5 820345 學20110

15 
-, 

20 10 50 45 10 Z 45 

NotionaJ source 
X 831872.5 831847.5 832035 831870 831982.5 831985 831977.5 
Y 82∞弱 82∞20 82∞85 85∞35 820035 82∞40 820050 
z 

A(corr自tion) 一41.04 一41.78 …尋4.15 …57.82 …60.28 一62.30 -46.39 
、司

12/94 
。1/95
02/95 
。3/95
倒/95

05/95 
的/95

。7/95
08/95 
09/95 
10/95 
11/95 
12/95 
。1/96
。2/96
。3/96
。4/96 78 78 75 62 59 57 73 
05/96 78 78 75 62 59 57 73 
06196 83 82 80 66 64 62 77 
07/96 83 82 80 66 64 62 77 
08/96 83 82 80 66 64 62 77 
的1/96 83 82 80 66 64 62 77 
10/96 83 82 80 66 64 62 77 
11/96 83 82 80 66 64 62 77 
12/告6 83 82 80 66 64 62 77 
的/97 83 82 80 66 64 62 γγ 

02/97 81 1' , '80 78 64 62 60 75 
03/97 81 

話。

78 64 62 60 75 
G再/97 81 的 78 64 62 60 75 
05/97 81 80 78 64 62 60 75 
06/97 81 80 78 S尋 62 60 75 



Appendix E2 

NOISE LEVEL IMPACγS ASSESSMENT 
STONECUTIERS lSLAND PROPOSED NAVAL FACILlTIES 

CONSTRUCTION PROGRAMME B 
一 Unrestricted Period (07∞ -1故)Q hr) 

TOTAL: (只船lamation + SeawaJl + Construction) 

Coordinate NSR 1 NSR2 NSR3 NSR4 NSR5 NSR6 NSR 7 I 
X 831855 831815 832015 831805 831920 831980 831965 
Y 82C泊55 82∞35 820130 820210 820272.5 820345 820110 
Z 15 20 10 50 45 再5 10 

12/94 
01/95 
02/95 80 78 71 62 60 58 72 
03/95 80 78 71 62 60 58 72 
04/95 83 81 74 65 63 61 75 
。5195 83 81 74 65 63 62 75 
06/95 88 86 79 70 68 67 80 
。7舟5 88 86 79 70 68 67 80 
。8/95 88 86 79 70 68 67 80 
ω，/95 89 87 80 71 69 67 81 
10/95 89 87 80 71 69 67 81 
11/95 89 87 80 71 69 67 81 
12/95 89 87 80 71 69 67 81 
。1/96 89 87 鈞 71 69 67 81 
02/96 89 87 80 71 69 67 81 
03/96 89 87 80 71 69 67 81 
。4196 89 87 81 71 69 68 81 
。5/96 80 81 77 66 e尋 62 75 
。6/96 84 83 80 68 66 64 78 
。7/96 84 83 80 68 66 64 78 
。8/96 84 83 80 68 66 64 78 
。9/96 8尋 83 80 68 66 64 78 
10/96 85 84 81 69 67 65 79 
11/96 85 84 81 69 67 65 79 
12/96 85 84 81 69 67 65 79 
。1/97 85 84 81 69 67 65 79 
。2/97 84 82 79 66 64 62 77 
。3/97 81 80 ?皂 64 62 60 75 
04/97 81 80 78 64 62 60 75 
。5/學7 81 80 78 、 64 62 60 75 
。6/97 81 80 78 64 62 60 75 
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APPENDIX Fl AIR QUALITY MODELLING EMISSIQN FAcrORS FOR TSP 

LOCATION OF SOURCES 1. 

Area Source 

Zone Easting Northing Emission Area 
Height (m1

) 

(mPD) 

1 832293 820033 1.0 52,875 

2 832145 820118 1.0 3,950 

3 832078 820060 1.0 12,300 

是 831950 820048 1.0 1,750 

5 832008 819993 1.0 23,875 

G 831783 819913 1.0 18,375 

? 831680 819641 1.0 10,500 
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Line Source 

Zone Starting Ending 毛司fidth Emission 

Easting 、‘司 Northing 
(m) Heigl話

1、電 u矗1.1量 ng (mPD) 

8 832275 R1Q'::; 75 819915 );:, 1.0 

9 831810 &19660 831810 819825 60 1.0 

10 831710 819530 832275 819530 55 1.0 

1.2 

EMISSION RATE OF SOURC缸2. 

Based on AP42: "Compilation of Air Pollutant Emission Factors" 

峙.0009)(.; )(土)(主)
5 '" 2.2'" 1.5 Emission Rate (kg/Mg)= ‘ 

九1 ，-~ / Y \.1\ ~'l 
(一) (一)。品
2 尋.6

Emission;0.004842g/ Mg 

Unloading 2.1 

0.73 
11 
2 m/s 
3m 
50 
3 m 3 

問-

呵

呵

呵-

k = particle size multiplier 
s 且 material silt content in % 
u = mean wind speed (ms. l

) 

H = drop height (m) 
M= 盈aterial moisture content in % 
Y = dumping device capacity (m l

) 

F.l 

where 
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Zone Emission Fador 
(可151m2 or ug/sl叫

l-hr Avg 24-hr Avg 

0.013 0.009 

2 0.013 0.009 

3 0.013 0.009 

4 0.013 0.009 

5 0.013 0.009 

6 0.013 0.009 

7 0.013 0.00今

8 0.717 0.478 

9 0.782 0.521 

10 0.717 0.478 

2.2 Bull是ozing

2.6的U
EmissionRate( kgj !rOl的 MI，J

Emission =O.2ß57kgjhr 

where s = materia1 silt content in %誼 11

M = materia1 moisture content in % = 50 

Zone Emission Factor 
(ug/s/rn2) 

l..hr Avg 24..hr Avg 

1.50 1.00 

2 20.62 13.75 

3 6.45 4.30 

4 45.35 30.23 

5 3.07 2.0尋

6 之32 2.88 

? 7.56 5.0是
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H側vy Constroctlon 2.4 

。.269

Zone Emission Factor 
(ug/s/給主}

l-hr Avg 24-hr Avg 

1 立是L毒 120.7 

2 241.4 120.7 

3 241.4 120.7 

4 241.4 120.7 

5 241.4 12血?

6 241.4 120.7 

7 241.4 120.7 

m 
m Emission Rate (kg/m2/month) 
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Appendix F1 

TSP Level 10r General Re甜甜nation Based On Duration Of Operation provided by CED 
Stonecutters Isl部d Proposed N攝制 Facilities

Operation Process PME No 
assessed 

a i 

1. Reclamation 一 unloading Bulldozers 
一 dozing γrucks 

2. Heavy Construction 

a) General 一 dozing τrucks 4 
earthworks Bulldozers 3 

RoJler (vibratory) 3 

b) Pface sand 叫 dozing Bulldozers 2 
- unloading 

c) Building 一 building Generator 3 
Circular saw 
Lorry 3 
Concrete lorry mixer 3 
Poker (pe廿01) 2 
Crane 

d) Aoad …building Back hoe 2 
construction Concrete truck 2 

Poker 2 

- e 
s 
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AppendixF2 

TSPL鑫V藍LlMPACγSASSESSMENγ
STON莖CUTTERS ISLANO PROPOSEO NAVAL FACIUτtES 

Construction Progr還mmeA
Period07:0。一 23:00

1) ASf司1 - Maximum predicted dust impacts (Reclamation) 

4/95 
5/95 
6/95 
7/95 
8/95 

2) ASR2 - Ma.xímum predicted dust ìmpacts (Reclamation) 

Before Mitigation A食erM投Îaati∞
1 hr aVQ. TSP 24 hr avCl. TSP 1 hr aVQ. TSP 24 hr 8Vg. TSP 

4/95 160 143 139 132 
5/95 160 143 139 132 
6/95 160 143 139 132 
7/95 160 143 139 132 

18/95 160 143 139 132 

3) ASR3 - Maximu:﹒γI predicted dust împact雪 (ReclamatÎon)

4) ASA4 - Maximum predìcted dust impacts (Reclamation) 

Before Mitîgation 的er Mitigatîon 
1 hr avg.γSP 24 hr allg. TSP 1 hr allg. TSP 24 hr avg. TSP 

4/95 137 131 130 127 
5/95 137 131 130 127 
6/95 137 131 130 127 
7/95 13γ 131 130 127 
8/95 137 131 130 127 

到 ASR5 - Ma.ximum predicted dust impacts (Reclamation) 

6) ASR6 - Maximum predî忱。d dust impacts (Reclam訟ion)

4/95 
5/95 
6/95 
7/95 
8/95 

7) ASR7 - Maxîmum predicted dust impacts (Reclamation) 

Before M法Îgatían Aiter Mitlgation 
! 1 hr avc. TSP 24 hr avg. TSP 1 hr avc. TSP 24 hr avg. TSP 

4J95 HKI 150 154 13" 
5/95 l Qg 159 154 139 
6/95 19Q 1159 1M 139 
7/95 199 lSg 154 13" 

18/95 190 15\1 154 13" 



1) ASA1 叫 Maximum predicted dust impacts (Heavy Construct泊的
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AppendixF詰

τ'SPLEV震LI泌PACTS ASSESSMENT 
STONECUTTERS ISLAND PROPOSED NAVAL FAC1LlTIES 

Construction Programme A 
Period 07:∞…詢:∞

8efore Mìtlgation Aft綜 Mîtîgatîon
1 hr avg. TSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg.τSP 

41宙5 133 129 128 126 
5/95 133 129 128 126 
6/95 133 129 12路 126 
7/95 187 151 150 136 
8/95 195 156 154 138 
9/95 195 156 154 138 
10/95 195 156 154 138 
11/95 195 156 154 138 
12/95 ?學3 431 327 218 
1/96 793 431 327 218 
2/96 ?會3 431 327 218 
3/96 784 428 324 216 
4/96 784 428 324 216 
軍;/96 784 428 324 216 
6/96 777 424 3羹。 214 
7/96 777 424 這是G 214 
81始 7月 424 320 214 
9/96 777 424 320 214 
10/96 777 424 320 214已
1 11'部 777 424 320 214 
1 按196 777 424 320 214 
1/97 723 401 2♀S 205 
去197 723 是01 298 205 
3/97 723 401 298 言05

4/97 723 401 是98 205 

!|56//997 7 
723 401 掃毒 205 
723 401 298 205 

2) 給他… Maximum predicted dust impacts (Heavy Cons仙。tion)

Befofe Mitigation 1 A叫叫on
1 hr avg. TSP 24 hr aVÇl. TSP 1 hr avg. TSP 124 hr avg. TSP 

4/95 131 127 127 126 
5/95 131 127 127 126 
6/95 131 127 127 126 
7/95 165 145 141 133 
8/95 171 148 144 134 
9/95 171 148 144 134 
10/95 171 148 144 134 
11/95 171 148 144 134 
12/95 722 371 304 199 
1/96 722 371 304 199 
2/96 722 371 304 199 
3/96 716 369 301 198 
軒的 716 369 301 198 
5/9。 716 369 301 198 
6/96 710 研3866 

299 197 
7l部 710 299 197 
8/96 710 366 2詢 197 
91鋪 710 366 2甜 197 
給/始 710 3s6 2詞 197 
叫做 710 3船 約9 197 
12/96 710 3s6 299 197 
1/97 676 349 285 1的
是j會? 676 349 285 190 
3/'發7 676 349 285 190 
4/97 676 349 285 1ω 
5/97 676 349 285 190 
6/97 676 34會

一
285 190 

ifLIli---i1:1 
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Appendix F2 

γSP LEVEL IMPACTS ASSESSMENT 
STO持ECUTTERS ISLAND PF有OPOS藍o NAVAL FACILlTIES 

Construction Programme A 
Period 07:∞呻 23:00

3) 的帥一 Maximum predicted dust impacts (Heavy Cons卸的ion)

Before Mitigation After Mitigation 
1 hr av盟. TSP ~4 hr avg. TSP 1 hr avg.τSP 24 hr avg. ISP 

4/車5 129 127 1 詰7 126 
5/95 129 1 詰7 127 126 
6/95 129 127 127 126 
7/95 176 147 145 134 

"。

8/95 184 151 150 136 
9/95 184 151 150 136 
10/95 184 151 150 136 
11/95 184 151 150 136 
12/95 541 344 253 192 
1/96 541 344 253 192 
2/96 541 344 253 192 
3/96 537 342 251 191 
甸的 537 342 251 191 
5/96 537 342 251 191 
6/96 528 338 247 189 
7/96 528 338 247 189 
8/96 52學 338 247 189 
9/96 528 338 247 189 
10/96 528 338 247 189 
11/96 528 338 247 189 
12/96 528 338 247 189 
1/97 482 317 228 181 
完197 待發2 317 228 1 在1

3/97 482 317 228 181 
4/97 482 317 22日 181 
5/97 482 317 228 181 
6/97 482 17 228 181 
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4) ASR4也 Ma.xìmum pr甜ict削 dust impacts (Heavy Cons划。tion)

Before Mitigation After Mitigation 
1 hr avg. TSP 24 hr av色 τSP 1 hr avg. TSP 24 hr avg. TSP 

4/95 126 125 125 125 
5/95 126 125 125 125 
6/95 126 125 125 125 
7/95 138 131 130 127 
8/95 139 131 131 128 
9/95 139 131 131 128 
10/95 139 131 131 128 
11/95 139 131 131 128 
12/95 246 188 162 144 
1/96 248 188 162 144 
2/錯 248 188 162 144 
3/，部 245 188 161 144 
4/96 245 1M 161 144 
5/96 245 18S 161 144 
6/96 2制 187 161 144 
7/96 244 187 161 144 
8/96 244 187 161 144 
9/96 2科 187 161 144 
10/96 244 187 161 144 
11/96 244 187 161 144 
12/96 244 187 161 144 
1/97 232 1忌諱 156 141 
2/97 232 182 156 141 
3/97 23第 182 156 141 
4/97 232 182 156 141 
5/97 232 182 156 141 
6/發7 232 ~.... 182 158 141 
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Appendix F2 

tr4L 
TSP LEVEL IMPACTS ASSESSMENT 
STONECUTTERS ISLAND PROPOSED NAVAL FACILlTIES 

Cons甘uction Programme A 
Period 07:∞- 23:00 ?fqLefiL 
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5) AS時- Maximum predicted dust impacts (Heavy Cons甘uction)

8efore Mitigation After Mitigation 
1 hr avg. TSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg. TSP 

4/95 126 126 125 125 
5/95 126 126 125 125 
6/95 126 126 125 125 
7/95 136 131 129 127 
8/95 137 131 130 128 
9/95 137 131 130 128 
10/95 137 131 130 128 
11/95 137 131 130 128 
12/95 253 186 164 144 
1/96 253 186 164 144 
2/96 253 186 164 144 
3/96 252 186 163 143 
4/96 252 186 163 143 
5/96 252 188 163 143 
6/96 251 185 163 143 
7/96 251 185 163 143 
8/96 251 185 163 143 
9/96 251 185 163 143 

! 10/96 251 185 163 143 
11/96 251 185 163 143 
12/9ô 251 185 163 143 
1/97 241 180 159 141 
2/97 241 180 159 141 
3/97 241 180 159 141 

l56j/gB97 7 7 

241 180 159 141 
241 180 159 141 
241 180 159 141 

6) ASA6 - Maximum predicted dust impacts (Heavy Cons甘uctîon)

8efore Mitigation After Mitigation 
1 hr avg. TSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg. TSP 

4/95 126 126 125 125 
5/95 126 126 125 125 
6/95 126 126 125 125 
7/95 133 130 128 127 
8/95 134 130 129 127 
9/95 134 130 129 127 
10/95 134 130 129 127 
11/95 134 130 129 127 
12/95 236 175 158 140 
1/96 236 175 158 140 
2/96 236 175 158 140 
3/96 235 174 158 140 
4/96 235 11774 4 158 140 
5/96 235 158 140 
6/96 234 174 157 140 
7/96 234 174 157 140 
8/96 234 174 157 140 
9/~滔 234 174 157 140 
10/96 234 174 157 140 
11/96 234 174 157 140 
12/96 234 174 157 140 
1/97 226 169 154 138 
2/97 226 169 154 138 
3/97 226 169 154 138 
4/97 226 169 154 138 
5/97 226 169 154 138 
6/97 226 169 154 138 
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Appendix F2 

TSP LEV曰. IMPACTS ASSESSM眩Nγ
STONECUTIERS ISLAND PROPOSED NAVAL FACI LlTI巴S

Cons智uction Programme A 
Period 07:∞- 23:∞ 
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乃 ASR7 -結訊imum predieted dust impacts {Heavy Construction} 

話。fore Mitìgatìon After Mitigation 
1 hr avg. TSP 24 hr avg. TSP 1 hr aVQ. TSP 24 hr avg.γSP 

4/95 130 127 127 126 
5/95 130 127 127 126 
6/95 1 怠。 127 127 126 
7/95 204 161 157 139 
B/95 發1 話 165 161 142 
9/95 212 165 161 142 
10/95 212 165 161 142 
11/95 21~是 165 161 142 
12/95 552 336 259 191 
1/!鈴 552 336 259 191 
2/96 552 336 259 191 
3/96 547 333 257 190 
4/96 547 333 257 190 
5/96 547 333 257 190 
6/96 538 3錯 253 18B 
7196 538 329 - 253 188 
8/96 53發 329 253 188 
切的 538 329 253 188 
10196 53S 329 253 1 惡毒

1V鋪 538 329 253 188 
1郡的 538 329 253 188 
1/97 465 295 224 174 
2/97 465 295 224 174 
3/97 465 295 224 174 
4/97 465 295 224 174 
5/97 465 295 224 174 
6/97 465 295 224 174 
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Appendi:x F3 

γSPL眩VELIMPACγSASSESSMENτ
sγONEC口fTERS ISLAND PROPOSEO NAVAL FACILlTIES 

ConstructÎon Progrt!mme B 
Period 07:00 叫 19:00

ffL 

Maximum predicted dust impac1s悍的lamation)

Before Mitlga話。只 After Mitîgation 
1 hr a\llιTSP 24 hr a\lQ.γSP 1 hr a\lg.γSP 24 hr a\lg. TSP 

6/95 179 148 146 134 
7/95 179 148 146 134 
8/95 179 148 146 134 
9/95 179 148 146 134 
10/95 17話 148 146 134 
11/95 179 148 146 134 
12/95 179 148 146 134 
1/96 119 148 146 134 
2/96 179 148 146 134 
3/96 119 148 146 134 
4/96 179 

一
148 14發 134 

1) ASR1 
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仁 2) ASR2 叫 Maximum predictad du討 impac1s (Recl獄natÎon)

Before Miti~ll1ion A,fter Mìtigation 
1 hr a\l室主 γSP 24 hr a\lg. TSP 1 hr 8.\lg. TSP 24 hr 8.\lg. TSP 

6/95 160 143 139 132 
7/95 160 143 139 132 
8/95 160 143 139 132 
9/95 160 143 139 132 
10/95 160 143 139 132 
11/95 160 143 139 132 
12/95 160 143 139 132 
1/96 160 143 139 132 
2/96 160 143 139 132 
3/96 160 143 139 132 
4/96 160 143 139 132 
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3) ASR3 - Ma.ximum predicted dust ímp8.c包們的lamation)

~f(lre Mjti~(lrt Aft翁rMiti~ol'l
1 hr a\lg. TS~ 24 hr 8.\li色 TSP 1 hr a\ll色 γSP ~4 tu 8 \19. TSf) 

6/95 171 145 144 133 
7/95 171 145 144 133 
8/95 171 145 144 133 
9/95 171 145 144 133 
10/95 171 145 144 133 
11/95 171 145 144 133 
12/95 111 145 144 1 這3

1/96 171 145 144 133 
2/96 171 145 144 133 
3/96 171 145 144 133 
4/96 171 145 144 133 
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4) ASR4 - Maximum predicted du剖 impac怨{A:eclamation)

Sefore Mi滋g atio r'1 A,fter Miti~lltion 
1 hr a\lQ. TSP 24 hr ll\l~γSP 1 hr av色 TSP 24 hr 8.\1色 TSP

6/95 1 這7 131 130 127 
7/95 131 131 130 121 
8/95 137 131 130 127 
9/95 137 131 130 121 
10/95 131 131 130 127 
11/95 1 達7 131 130 127 
12/95 137 131 130 127 
1/95 137 131 130 121 
2/96 137 131 130 127 
3/96 137 131 130 127 
4/96 137 131 130 L … 
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Appendix F3 

TSP LEVEL IMPAOTS ASSESSM監Nγ
STONECUlTERS ISLAND PROPOSED NAVAL FACILlTIES 

Construction Programme B 
Period 07:00 呻 19力。

5) ASR5 岫 Maximum predicted dust impacts (Reclamation) 

Before 如iti望星星當on

1 hr 8'119. TSP 
6/95 1 器5 130 
7/95 135 130 
8/95 135 130 
9/95 135 130 
10/95 1 毒草 130 
11/95 135 130 
12/95 135 130 
1/96 135 130 
2/96 135 130 
3/96 135 130 
4/96 13成 130 

6) ASR6 - M叫imum predicted dust impacts (Reclamation) 

8efore Mitlg ~監督。n
1 hr 8Vg. TSP 24 hr avg. TSP 

6/95 133 129 
7/95 133 129 
8/95 133 129 
9/95 133 129 
10/95 133 129 
11/95 133 129 
12/95 133 129 
1/96 133 129 
2/96 133 129 
3/96 133 129 
4/96 133 12學

7) ASR7 可 Ma.ximum predîcted dust impacts 們的lamation)

6/95 
7/95 
8/95 
9/95 
10/95 
11/95 
12/95 
1/96 
2/96 
3/96 
4/96 

8efore Mitiaa錢。n
1 hr avg. TSP 

199 
199 
199 
199 
199 
199 
199 
199 
199 
199 
199 

24 hr avc. TSP 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 

學, 

r 

L 

1 

l[ After Mitiga哇。n
1 hr avg. TSP 24 hr avg. TSP 

l[ 
129 127 
129 127 
129 127 
129 127 
.129 127 
129 127 
129 127 
129 127 
129 127 
129 127 
129 127 

J[ After Mitiga量。n
1 hr avg. TSP 24 hr 8Vg. TSP 

128 127 
128 127 
128 127 
128 127 
128 127 
128 127 
128 127 
128 127 
128 127 
128 127 
128 127 

1.f After MitlQation 
1 hr a.vg. TSP 24 hr avg.τSP 

154 139 
154 139 
154 1 喜§

154 139 
154 139 
154 139 
154 139 
154 139 
154 139 
154 139 
1 革4 139 



AppendixF3 

TSP LEV反L IMPACTS ASSESSMENT 
sγON反CUTISRS ISLAND PROPOSED NAVALFACILIγIES 

Con怨truction Programme B 
Period 07:∞- 19:00 
1) ASA1 呻 Maximum predicted dust impacts (Heavy Construction) 

Before MÎti~ation After Mitigation 
1 hr 法vg.τSP 24 hr aVQ. TSP 1 hr avCI. TSP 24 hr avg.γSP 

4/95 133 1 言g 128 126 
5/95 133 129 128 126 
6/95 187 151 150 136 
7/95 187 -151 150 136 
8/95 187 151 150 136 
9/95 187 151 150 136 
10/95 187 151 150 136 
11/95 187 151 150 136 
12/95 187 151 150 136 
1/96 187 151 150 136 
2/96 187 151 150 13在

3/96 187 151 150 136 
4/96 195 156 154 138 
5/96 133 1 是§ 129 127 
6/96 133 1 言§ 129 127 
7/96 133 1 言語 129 127 
鑫}96 133 129 129 127 
91金發 731 405 302 207 
101含金 731 405 302 207 
11/9鑫 731 405 302 207 
12/96 731 405 302 207 
1/97 731 405 302 207 
2/97 723 401 298 205 
3/色? 723 401 298 205 
4/97 723 401 298 205 
5/97 723 401 298 205 
6/97 723 401 298 205 
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2) ASR2 叫 Maximum predicted dust impac揖 (Heavy Cons切的io吋

Before Mitigation After 結itigation
1 hr avg. TSP 24 hr avg.γSP . TSP 24 hr avg. TSP 

4/95 131 1 是7 127 126 
5/95 131 127 127 126 
6/95 1 容器 145 141 133 
7/95 165 145 141 133 
8/95 165 145 141 133 
9/95 165 145 141 133 
10/95 165 145 141 ,133 
11/95 165 145 141 133 
12/95 165 145 141 133 
1/96 165 145 141 133 
2/96 165 145 141 133 
3/96 165 145 141 133 
4/96 171 148 144 134 
5/96 131 128 128 126 
6/96 131 毒品學 128 126 
7/96 131 128 128 126 
8/96 131 128 128 126 
9/96 682 351 288 191 
10/96 682 351 288 191 
11/96 682 351 2單8 191 
12/96 682 351 288 1 金1

1197 普車2 351 28鑫 191 
2/97 676 349 285 190 
3/97 676 349 285 190 
4l金7 676 349 285 190 
5/97 676 349 285 190 
6/97 67學 349 285 190 
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Appendix F3 

τSPl詰VELIMPACγS ASSESSMENT 
STO持ECUTTERS ISLAND PROPOSED NAVAl FACtLlTIES 

Con愣琴t佇ruct誼ior彷哇.穹， Progr結amr
Period 07:∞叫 19:沿00

3) ASR3 - Maximum predicted dust impacts (Heavy Cons1ruction) 

白。fore Mitigation Af1er Mitigation 
1 hr avg. TSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg. TSP 

4/95 129 127 1 話7 126 
5/95 129 127 127 126 
6/95 176 147 145 134 
7/95 176 147 145 134 
8/95 176 147 145 134 
9/95 176 147 145 134 
10/95 176 147 145 134 
11/95 176 147 145 134 
12/95 17告 147 145 134 
1/96 176 147 145 134 
是/96 176 147 145 134 
3/96 176 147 145 134 
4/96 184 151 150 136 
5/96 134 129 129 127 
6/96 134 129 129 127 
7/96 134 129 129 127 
8/96 134 129 129 127 
9/96 490 322 233 ?是3

10/96 490 322 233 1 惡3

11/96 490 322 233 1 惡3

12/96 490 322 言33 1 惡3

1/97 490 322 全33 183 
2/97 482 317 228 181 
3/97 482 317 228 181 
4/97 482 317 228 181 
5/97 482 317 228 181 
6/97 48":' 317 228 181 

4) ASR4 叫 MaxÎmum predicted dust impacts (Heavy Construction) 

Before Mitigation After Mitigation 
1 hr avg. TSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg. TSP 

4/95 126 125 125 125 
5/95 126 125 125 125 
6/95 138 131 130 127 
7/95 138 131 130 1 言7

8/95 138 131 130 127 
9/95 138 131 130 127 
10/95 138 131 130 1 詰7

11/95 138 131 130 127 
1 詰195 138 131 130 127 
1/96 138 131 130 127 
法/96 ‘ 138 131 130 127 
3/96 138 131 130 127 
4/怠。 139 1s3-1 131 128 
5/96 126 125 126 125 
6/96 126 125 126 125 
7/，會6 126 125 126 125 
8/發念 126 125 126 125 
9/96 233 182 157 142 
10/'學學 233 182 157 14怠

1 11'會發 233 182 157 142 
12/96 233 182 157 142 
11發7 233 182 157 142 
2/97 232 1喜韋 156 141 
急/學? 232 1 車2 156 141 
4/97 232 182 156 141 
5/97 232 1 連這 156 141 
6/97 232 182 156 141 



AppendixF3 

γSP LEVEL IMPACTS ASSESSMENT 
STONECUTTERS ISLAND P阱。POSED NAVAL FACIUTIES 

Construction programme B 
Period 07:(泊- 19:00 

5) ASR5 - Maximum predicted dust impact零 (Heavy Cons1ruction) 

Before Mitigation After 結itigation
1 hr avg. TSP 24 hr avg. TSP 1 hr avg.τSP 24 hr avg. TSP 

4/95 126 1 言§ 125 125 
5/95 126 1 言6 125 125 
6/95 136 131 129 127 
7/95 136 131 129 127 
8/95 136 131 129 127 
9/95 136 131 129 127 
10/95 136 131 129 127 
11/95 136 131 129 127 
12/95 136 131 129 127 
1/96 136 131 129 127 
2/96 136 131 129 127 
3/96 136 131 1 震9 127 
4/96 137 131 130 128 
5/96 126 126 126 125 
6/96 126 12惡 126 125 
7/96 126 126 126 125 
8/96 126 1 宮6 126 1 含5

9/96 242 181 159 141 
10/96 242 181 159 141 
11/96 242 181 159 141 
12/96 242 181 159 141 
1/97 242 181 159 141 
2/97 2 , : 180 159 141 
3/97 241 180 159 141 
4/97 241 180 159 141 
5/97 241 180 159 141 
6/97 241 180 159 141 

efiuiz&zfiLZ 

6) ASR6 …話aximum predicted du位 impacts 們給vyCon結∞tion}

8efore Miti登ation After Mitigation 
.τSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg.γSP 

4/95 126 126 125 125 
5/95 126 126 125 125 
6/95 133 130 128 127 
7/95 133 130 128 127 
8/95 133 130 128 127 
9/95 133 130 128 1 話?

10/95 133 130 128 127 
11/95 133 130 128 127 
12/95 133 130 128 127 
1/96 133 130 128 127 
2/96 133 130 128 127 
3/96 133 j1 39 128 127 
4/96 134 品。 129 127 
5/96 126 125 126 125 
學/96 126 125 126 125 
7/96 126 125 126 125 
8/96 126 125 126 125 
9/96 227 170 155 138 
10/96 227 170 155 138 
11/96 227 170 155 138 
12/96 227 170 155 138 
1/97 227 170 15草 138 
2/97 226 1ô9 154 138 
3/97 226 169 154 138 
4/97 226 169 154 138 
5/97 226 1ô9 154 1132533 3 6/97 125 125 125 
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Appendix F3 

TSP LEVEL IMPACTS ASS起SSMENτ
STO阿拉cuγγ眩RS ISLAND PROPOSED NAVAL FACILlTI眩$

Constructîon Programma 8 
Period 0矢。0-19:00

7) ASR7 - Maximum predicted dust impacts (Heavy Constructlo吋

Before Mitigation After Mitigation 
1 hr avg.γSP 24 hr avg. TSP 1 hr avg. TSP 24 hr avg.τSP 

4/95 130 127 127 126 
5/95 130 127 127 126 
6/95 204 161 157 139 
7/95 204 161 157 139 
8/95 204 161 157 139 
9/95 204 161 157 139 
10/95 204 161 157 139 
11/95 204 161 157 139 
12/95 204 161 157 139 
1/96 204 161 157 139 
2/96 204 161 157 139 
3/96 204 161 157 139 
4/96 212 165 161 142 
5/96 133 129 129 127 
6/96 133 1 立學 129 127 
7/96 133 129 129 127 
8/96 133 129 129 127 
9/96 473 299 228 176 
10/96 473 建99 228 176 
i :í96 473 話99 話28 176 
12/96 473 299 228 176 
1/97 473 299 228 176 
2/97 465 295 224 174 
3/97 465 295 224 174 
4/97 465 295 224 174 
5/97 46草 295 224 174 
6/97 125 125 125 125 
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APPENDIX G 

ENVI訣ONMENTAL PROTECTION REQUIREMENTS 

AVOIDANC說 OF NUISANCE 

The Contractor shall cornply with curr已nt enactments and regulations as required in 
Clause 34 of the GCC, inc1uding but n'ot restricte益 to the following: 

(a) Noise Control Ordinance (Cap 拾。)

(b) Air Pollution Control Ordinance (Cap 311) 

(c) 

(e) 

(1) 

(g) 

(h) 

Water Pollution Control Ordinance (Cap 35白

Merchant Shipping (Oil Poll叫。n) (Hong Kong) Order 1975 

Summary Offences Ordinance (Cap 228) '. 

Factories an這 Industrial Undertakings Ordinance (Cap 59) 

Waste Disposal Ordinance (Cap 354) 

(i) Public Cleansing and Prevention of Nuisances (Regional Council) By-Laws (Cap 
132) 

。) Public Cleansin學 and Prevention of Nuisances (Urban Council) By-Laws (Cap 
132) 

(k) Building Ordinance (Cap 123) 

(1) Building Ordinance (Application to New Territories) Ordinance (Cap 121) 

(如) Public Health and Municipal Se叫ces Ordinance (Cap 132) 

(n) Waste Disposal (Chemical Waste) (General) Regulation (Cap 35吋

(2) The Contractor shall be responsible for ensuring that no earth, rock or debr話 is
deposited on pub草C or private rights of way as a result of his operations, inc1uding any 
deposits 犯rising from the movement of plant or vehic1es. The Contractor shall provide 
a washpit or a wheel washing and/or vehicIe c1eaning fac起守拭 the exits from the Site 
whence excavate這 material is haul叫， to the satisf:認tion of the Engineer and to the 
requirements of the Commissioner of Police. Water in wheel washing facilitîes shall be 
chan伊拉 at frequent intervals and sediments shall be removed regularly. The Contractor 
shall provide a hard surfaced roa益已成ween the wheel washing facilities and any finished 
road. 

(3) The Contractor shall at all times ensure that all existing stream courses and 這raîns
within事 and adjacent to the Site are kept safe and free from any debris and any excavated 
materials arising from the \Vorks. The Contractor shaU ensure that chemicals and 
concrete agitator washings are not deposited in watercourses. 
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(4) 

(5) 

(6) 

(7) 

(8) 

All water and liquid waste products arising on the Site shall be collected, removed from 
SÎte via a suitable and properly designed temporary drain咕e system an這 disposed of at 
a location and in a manner that will cause neither pollution nor nuisance. 1n addîtion. 
the e自uent shall comply with the 各tandards stated in the IITechnical Memora吋Urn on 
Standards and Effluent discharges into Drainage and Sewera草e Systems, Inland and 
Coastal Waters蟑 for the appropriate Water Control Zone. 

The Contractor shall construct, maintain, remove and reinstate as necessary temporary 
draina鑫e works an益 takeall other precautions necessary for the avoidance of damage by 
floodin草 and silt washed down from the Works. He shall also provide adequate 
precautions to ensure that no spoil or debris of any kind is allowed to be pushed, washed 
down, fall or be deposited on land or on the seabed adjacent to the Site. 

ln the event of any spoil or debris from construction works being deposited on adjacent 
land or seabed or any silt washed down to any area, then all such spo i1, debris or 
material and silt shall be immediately removed and the affected land or seabed and 
areas restored to their natural state by the Contractor to the satisfaction of the 
b拉leer.

‘ 

No buming of construction wastes or vegetation shall be allowed on the site. 

An adequate fire break sha11 be provided and maintained for the duration of the 
Contract along the site boundary 姆拉írected.

AIRQUALI1Y 

2. GEN囂張A.w REQUIREMENTS 

(1) The Contractor shall install effective dust suppressîon measures as may be necessary to 
ensure that at the SÎte boundary and any nearby sensitive receiver the concentratÎon of 
total suspended particulates shall not exceed those defined in the Hong Kong Air 
Quality Objectives (see Table A.5.1) and 0.5 milligrams per cubic meter at standard 
temperature (25 0 C) and pressure (1.0 bar) for one hour. 

(2) The Contractor shall not install any furnace, boiler or other similar plant or equipment 
using any fuel that may produce air poUutants without the prior written consent of the 
Director of Environmental Protection (DEP) pursuant to the AÌr PoUution Control 
Ordinance. 

(3) 

(4) 

τbe Contractor shall not burn debris or other materials on the Site. 

Before use on the site the Engineer shall be advised of a在 earth moving plant, 
demolition plant, concrete mixing plant an any other plant likely to cause dust problems. 
甘le Engineer may inspect such equipment to determine if it may be operated in 主
matter to minimise dust emissions during the works.τhe Contractor shall provi這ea立
necessary facilities to the Engineer for checking or inspecting such planf an這 the -
Contractor 晶磊11 not 泣se s泣èh plant without the agreement of the Engineer. τhe 
Engineer may require the Contractor to~ carry out trials of any such plant to prove Ìts 
suitability. 

(5) τbe locatîon of dust producing plant or facilities , either fixed or tempora句， shall be 
subject to the agreement of the Engineer. 
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The Contractor shall implement dust suppression measures which shall include. but not 
be limited to the foUowing: 

(6) 

Stockpiles of sand and aggregate greater than 20 m3 shall be enclosed on three 
sides. with walls extending above the pile and 2 metres beyond the front of the 
pile. 

(a) 

Effective water sprays shall be used during the delivery and hand1ing of all raw 
sand and aggregate, and other similar materials, when dust is likely to be created 
and to dampen all stored materials during dry and windy weather. 

(b) 

Areas within the Site where there is a regular movement of vehicles shall have 
an approved hard surface as directed and be kept clear of loose surface material. 

(c) 

Conveyor belts shall be fitted with windboards, and conveyor t~，且nsfer points and 
hopper discharge areas shaU be enclosed to minimize dust emission. All 
conveyors canγing materials which have the potential to create dust shall be 
totally enclosed and fitted with belt cleaners. 

(d) 

Cement and other such fine grained materials delivered in bulk shall be stored 
in closed silos fitted with a high level alarm indicator. The high level alarm 
indicators shall be interlocked with the filling line such that in the event of the 
hopper approaching an overfull condition, an audible alarm will operate. and the 
pneumatic line to the filling tanker will close. All air vents ι.1 cement silos shall 
be fitted with suitable fabric filters provided with either shaking or pulse-air 
c1eaning mechanisms. The fabric filter area shaU be determined using an air
cloth ratÎo (filtering velocity) of 0.01 - 0.03 m/s. 

(e) 

Weigh hoppers shall be vented to a suitable filter. 

The filter bags in the cement silo dust coUector must be thoroughly shaken after 
cement is blown into the s i10 to ensure adequate dust collection for subsequent 
loading. 

The provision of adequate dust suppression plant including water bowsers with 
spray bars. 
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Areas of reclamation shall be completed, including final compaction, as quick1y 
as possible consistent with good practice to limit the creation of wind blown dust. 
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Unless otherwise approved by the Engineer the Contractor shall restrict a11 
motorized vehicles on the Site to a maximum speed of 15 km per hour and 
confine haulage and delivery vehicles to designated roadways inside the Si:e. 

U) 

The Contractor shall arrange his blasting techniques so as to minimise dust 
generat1on. 

(k) 

. ~ 
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(g) 

Where dusty materials are being discharged to vehicles from a conveying system 
at a fixed transfer point, a three-sided roofed enclosure with a flexible curtain 
across the entry shall be provided. Exhaust fans shall be provided for this 
enclosure and vented to a suitable fabric f iJ ter system. 
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Any vehicle with an open 10a社 carrying area used for moving potentially dust 
producing materials shall have properly fitting side and tail boards. Materials 
having the potentìal to create dust shall not be loaded to a level higher than the 
side and ta立 boards， and shall be covered by a clean tarpa ulin in good condition. 
The tarpaulin shall be properly secured and shall extend at least 300 mm over 
the e益ges of the side a只是 tail boards. 

(m) 

At any concrete batching plant or crushing plant being operate這 on the Site the following 
additional conditions shall be complied with: 

(7) 

The Contractor shall undertake at a11 times to prevent dust nuisance as a result 
of his activities. An air pollution control system shall be installed and shall be 
operated whenever the plant is ìn operation “ 

(a) 

τbe Contractor shall freq泣ently c1ean and water the concrete 己atching plant an是
crushing plant sites and ancillary areas to mînim Îze any dust e!JlÌssions. 

(b) 

Dry mix batching sha11 be carried out in a totally encIosed area with exhaust to 
suitable fabric filters. 

(c) 

Emissions of pollutants from the construction operation shall be limited such that the 
ambiént level should not exceed those as stated in Table A.5. 1. 

(8) 

Table A.5.1 : Air Quality Objectives for Air Cor支付。1 Zones 

Concentration T(FItm gd3)(ij 
Average Time 

Pollutant 1 hour 8[hiioil tif 
24 hour 3 month l[yive; ay [íi] [iiì] [iv] 

Sulphur Dioxide 800 350 80 

Totapl asrutiscpiees nded 500 260 80 

Resppairratbiclue laStuestspeVnl de是 180 55 

Nitrogen Dioxide 300 150 80 

Carbon Monoxide 30000 10000 

Photochemical 240 
Oxidant (as 03)佇立

Lead 1.5 

Measu間是 at 298 K and 10 1.325 kPa. (one atmosphere) 
Not to be exceeded more than 3 times per year. 
Not to be excee這ed more than once per year. 
Arithmetic means. 
Respirable suspended particulates means suspended particulates in air with a 
nominal aerodynamic diameter of 10 micrometres and smaller 
Photochemical oxidants are determined by measurement of ozone only. 

G.4 
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OPERATING MINERAL WORKS (CRUSHING PLANTS) ON SITE 

Should the Contractor operate mineral works (crushing plant) on site with an annual 
output exceeding 5,000 tonnes, he shall be responsible for undertaking the necessary 
action to obtain the necessary licence under SectLon 14 of the Air Pollution Control 
Ordinance before operation and for complying with a11 statutory regulations. The 
Contractor shall apply for the license at least 60 days prior to anticipated operatîon date 
an是每e responsible for payment of a11 Government fees with this operation. 

3. 
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DUSTLEVELS 暢 GENERAL

The Contractor shall carry out the Works in such a manner as to minim Î2e dust 
em為ions d日ring execution of the Works. 

4. 
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τ'he Engineer may require equipment Întended to be used on the W~orks to be made 
available for in句但tion and approval to ensure that it is suitable for tne project. 

(2) 六
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The Contractor shaU 這evise and arrange methods of workíng to minim Î2e dust emissions, 
an是 shall provide experienced personnel wÎth suitable training to ensure that these 
methods are implemented. 

(3) 

Before the ∞mmencement of the Works. the Contractor shaU submit to the Engîneer 
the rroposed metho也泣entifying operations and plants 1ikely to cause dust er可1Ìssions，
togethe r偏 with measures to be implemented to mitîgate and control dust emÎssions.τhis 
method statement shall be revised and resubmitted as required 起y the Engineer. 

(4) 

After commencement of the Works. if the equipment or work metho-'s are believed by 
the Engîneer to be causing serious air pollution impactst the e有uipment or work methods 
shall be inspected and remedial proposals sha l1 be drawn up by the Contractor. 
consented to by the Engineer. and implemented. In developing these remedial measures, 
the Contractor will be expected to inspect and revìew all dust sources that may 忌e
contributing to the pollution impacts. Where such remedial measures include the use 
of additional or alternative equipment such equipment shall not be used on the Works 
until permitted by the Engineer. Where remedial measures include maintenance or 
modification of previously approved equipment such èquipment shall not be used on the 
Works until the adequacy of the maintenance or modificatÍon is demonstrated to the 
satisfaction of the Engineer. 

(5) 
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If the Engineer finds that approved remedial measures are not being implemented and 
that serious împacts persist, he may direct the Contractor to cease related parts of the 
Works until the measures are irnplemented. No daims by the Contractor shall be 
entertained in connectÌon with s1:lch a direction. 

(6) 
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MONITORING OF DUST (TSP) LEVELS 

The Contractor shall provide assistance to enable the Engineer to carry out dust impact 
monitoring throughout the constructÎon period. 
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The Contractor shaU provide four high volume air samplers with associated equîpment, 
calibration kit and shelters in accordance with Part 50 of Chapter 1 Appendix B of Title 
40 of the Code of Federal Regulations of the USA within one week of the 
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commencement of the Contract. The samplers, equipment and shelters shall be 
constructed 忌。 as to be transferab!e between monitoring stations. The high volume 
詞mplers should be equipped with electronic mass flow ∞ntroller and be calibrated 
against a traceable standard at regular interva.ls. The Contractor shall also provide a 
suitable 命ect reading dust meter capable of reading 1 hr TSP in the range 0.1 欄
目OmgjmJ and calibrated against a traceable primary standard at regular intervals. 

The Contractor 為hall construct suitable access, hardstanding and a galvanised wire fence 
and gate at each monitoring station in the following areas if requîred: 

(3) 

the Site boundary‘ 

nearest alf senSltlve recelver. 
(a) 
(b) 

[Monitóring stations m勾 be located al the site boundary, in the work areas and/or at 
sensitive receiν'ers. Site-speci.fic locarions shal/ be agreed by the Engineer;J 

Altemative locations may be necessary if difficulties arise in obtaining access, or if the 
locations become unsuitable. The exact location and direction of the monitoring 
equipments at each monitoring station shaU be agreed with the Engineer. Monitoring 
stations shall be free from local obstructions or sheltering. The number of monitoring 
stations shall be determined by the Engineer in consu!tation wìth EPD. 

The du泣 (TSP) levels will be measured by the hHigh Volume Method for total 
suspended particulatesll as described by the United States Environmental Protection 
Agency in 40 CFR Part 50. 

(4) 
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The Engineer will carry out baseline monitoring prior to the commencement of the 
construction works to d叫ermine and agree with the Contractor ambient dust (TSP) 
levels at each specified monitoring station. The baseline monitoring will be carried out 
for a period of at least two weeks, with mensurem叩門 to be taken every day at each 
monltormg statlon. 

(5) 

Impact monitoring during the course of the Works will normally be undertaken at any 
two or more of the monitoring stations as determined by the Engineer on up to three 
days per week and must be at least once every SLx days for each selected monitoring 
station. 

(至)

Where impact monitorî時間sults of 也st levels indicate a deteriorating situation the 
b拉leer shall undertak皂白話y impact monitorîng at any one or more of the monitoring 
斜斜îons until the results indicate an improving and acceptable level of air quality. 

(7) 

The Engineer shall provide to the Contractor a report of the monitoring and audits 
results at monthly intervals. 

ACTION ON CONSTRUCTION DUST (TSP) LEVELS 

(8) 

Where the Engineer determines that the reco吋ed dωt (τSP) level is significantly 
greater than the levels established în the baseline survey. the Engineer may direct the 
Contractor to take effective measures including, but not limited to, reviewing dust 
sources and modi有ring working procedures. 
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(2) The Contractor shall inform the Engineer of all 泣eps taken. Written reports and 
proposa1s for action shall be passed to the Engineer 起y the Contractor whenever the 
En拉leer determines that air quality monitoring shows that the recor益ed dust 行5的 level
is significantly greater than the levels established in the baseline survey. 

D WATERP叫JTION CO附ROL AND WATER QUALITY 
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7. GENERAL REQUIREMENTS 

(1) The Contractor shall carry out the Wo巾 in such a manner as to rninimise adverse 
impacts on the water 有uality during the execution of the Works. In particular he shall 
arrange his method of working to minimise the effects on the water quality within the 
Site, adjacent to the Site, on the transport route忍 to and from the Site and at the 
loading, dredging and dumping areas. 

(2) All marine plant and methods of working shall be 寫uch as to achieve 益吋 maintaÎn the 
required water quality and minimise water pollution. 

(3) The Contractor sh咄咄的， at least four weeks prior to the commencement of any 
marine works, to the Engineer for approval detailed drawings illustrating the equipment 
which he proposes to use for the marine works together wÎth a wrÌtten method statement 
describing in detail the procedures to be adopte忌. The Contractor shall include with his 
su忌mission details of approvals and consent already obtained from DEP and FMC. 

(4) The Contractor 油站∞mply wÎth the conditions of dumping approvals and consent 
obtained from DEP and FMC, which may ínclude water qualìty monitoring at the marine 
dumping and borrow sites. 

(5) If any time the Engineer determines thnt a deterioration in water quality has occurred 
the Engineer may direct the Contractor immediately to initiate remedial measures to 
plant or worki時 methods as w也 demonstrably halt such deterioration. Where remedial 
measures involve maintenance or modification of previously approved plant or vessel, 
such plant or vessel shall not be used for the Works until the adequacy of the 
maintenance of modification is 丘emonstrated (0 rhe satisfaction of the Engineer. 

(6) 甘le Engineer may inspect the marine plant to be used for the Works to ensure that it 
will minimize the water quality impact arising from the Works as detailed în clausè 
9(1)(a) to (g). The Contractor shall provide (“ necessary facilities for the Engineer to 
inspect or check such vessels or plant for the Works without Contractor, and to car可 out
tria1s to any plant 口r vesse1s to prove their suitability. 

8. DEFINITIONS 

(1) For use in this Appendix on旬， the following definitions are used :-

(a) 

(b) 

dredged material • a11 丘redged materiaL 

marine mud 輛 soft marine material to be removed from the reclamation or 
borrow areas and which will not be reused in the Works. 

0.7 
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contaminated marine mud 給 desîgnated dredged material which, in the opinion 
of the Engineer, is contamÎnated by pollutants such as to require particular 
handling and disposal procedures. 

(d) fill material • dredged or land based materÎal to be used in the reclamation, 
(including foundations -to seawall，這rainage layers etc.) 

(e) unsuitable material ~ material, other than marine mud, taken from the area of 
the Works, (including borrow areas), whìch is unsuitable for use as fill inateria l. 
The material Îs to be disposed of at 益的ignated spoil dumping grounds. The. 
material may include builders debris, spoil and hard material dumped by others, 
and seabe這 debris.

9. WATER QUALITY REQUlREMI三NTS
、
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1 The Contractor shall minimise adverse impacts resulting from the Contractor's dredging 

and dumping operations on water quality. To achîeve these requirements the Contractor 
shall design and implement methods of working that:-

(a) minimise disturbance to the seabed while dredging; 

(b) minimise leakage of dredged material during lifting; 

(c) minimise loss of material durin草 transport of fill or dredged material; 

(d) preve泣t discharge of fill or dredged material except at approved locations; 

(e) prevent the avoidable reduction~ due to the Works, of the dîssolved oxygen 
content of the w在ter adjacent to the Works; 

(t) prevent avoidable deterioratîon in the water quality causing adverse effects on 
marine life at nearby fish culture zones; and 

(g) prevent excess suspended solids from bein萃 present in intake water. 

10. WATER QUALITY MONITORING EQUIPMENT 
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The Contractor shall provide the foUowing equipment and assistance within one week 
of commencement of the Contract. 

(a) Dissolved oxygen and temperature measuring equipment 

The Contractor shall provide 2 sets of instrumentation, one working an這 one
back up. 

The instruments shall be a portab怯. weathe叩roof di路。lved oxygen measuring 
instrument complete wÎlh cab峙I sensor, comprehensive operation manuals, and 
be operable from a DC power source. It shall be capable of measurin莎"
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and 0-200σ/ mg/L of 0-20 ran皂ethe a dissolved oxygen level in 
saturation; and 
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a temperature of 0-45 degree Celsius. 

It shall have a membrane electrode with automatic temperature compensatíon 
complete with a cable of not less than 30m in length. Sufficient stocks of spare 
electrodes and cable shall be main tained for replacement where necessary. (YSI 
model 59 meter, YSI 5739 probe, YSI 5795A submersible stirrer with reel and 
cable or similar approved). 
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Turbidity Measurement Instrument 

Turbidity of the water sh站起e rneasured by nephelometric metho至 using two 
(one working and one stand耨by) portable. weatherproof 心中idity-rneasuring
instrument cornplete comprehensive operation manuals. The e每uipment shall be 
operable from a DC power source. It shall have a photoelectric sensor capable 
of measuring tu為idity between 0-200 NTU (H認h 2100P Turbidimeter or sîmilar 
approved). 
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Suspended Solids 

The Contractor shall provide transportation and testing for the deterrnination of 
suspende社 soliqs using approved laboratory. The water sarnples for suspended 
solids determination shall be ta ken by water sampJer Van Dorn Design. Two 
such samplers shall be provided by the Contractor. They shall be rnade of a 
transparent PVC or glass cylinder (capacity not less than 2 lîtres) that can be 
effectively sealed with cups at both ends. The sarnplers shall have a positive 
latching system to keep it open and prevent premature closure until released by 
a messenger at the selected water depth (Kahlsico Water Sarnpler No. 
135WB203or ε出立ar approved). Water sarnples shall be kept in high density 
polythene bottles and packed in ice containers for transport to laboratory. Upon 
aηival at the laboratoryt the suspended solids in each sarnple should be 
determined in accordance with method 2540D of standard methods for the 
Examination ofWater and Wastewater (APHA, 17th Edition 1989). An accurate 
electronic balance with precision level of not less than 0.1 mg (i.e. 0.0001 g) sha立
be used. 

(c) :
口
卜
[
)

fhlL 

fir--iL 

-ifiL 

f
a
h扣仁

Therrnometer 

A laboratory stan也rd certified mercUIγtherrnorneter with an accuracy of at least 
0.5 degree Celsius. 

(d) 
(
「
l
l
v

Water Depth Detector 

A portab扭， battery-operated echo sounder sha l1 be used to determine water 
depth 的 each designated rnonitoring station. This unit can either be handheld 
or affixed to the bottom of the vessel (see clause 11 below) if the same vessel Îs 
to be used throughout the rnonitoring prograrnrne. The detector shaU have 
continuous graphic display or digital display of water depth. (Seafarer 701 or 
similar approved) 
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that month, the corresponding audit and remedial measures, if any, taken to maintain 
the water 有uality.

14.. ACTION ON DETECTION OF A DETERIORATING WATER QUALITY 

(1) When the Engineer determines that the water quality mo的oring shows a deteriorating 
water quali守， the Contractor will be advise是 accordingly by the Engineer an是 shall
execute the actions as stipulated in the Action Ptan. These actions shall include but not 
be limited to the following: . 

(a) checking of all marine plant a吋叩ipment;

(b) maintenance or replaceme的 of any marine plant or equipment contributing to 
the deterioration; 

(c) checking and maintenance of all silt screens; and 
. 
、

(d) review of a11 working methods. 

(2) After the Contractor have implemented the mitigatìng measures as according to the 
Action Plan while the compliance monitoring record levels of turbidi旬! suspended solids 
or dissolved oxygen levels still indicate an environmentaUy unacceptable situation, the 
Engineer can temporarily suspend the site's construction work until the problem Îs under 
control and an acceptable environmental quality is restored. 

(3) The Co泣tractor shall inform the Engineer of aU steps taken, and written reports and 
proposals for action shaU be passed to the Engineer by the Contractor whenever the 
Engineer determines that water quality monitoring shows a deteriorating water quality. 

15. GENERAL PROCEDURES FOR THE AVOIDANCE OF POLLUTION DURING 
DREDGING, TRANSPORTING, AND DUMPING. 

(1) A1l Contractor's Equipment shall be de啥叫 and maintained to minimise the risk of silt 
and other contaminants being released Ìnto the water column or deposited in other than 
designated locations. 

(2) Pollution avoîdance measures shaU include but are not limited to the following: . 

(a) mechanical grabs sha l1 be 自signed and maintained to avoid spillage and shaU 
seal tîghtly while being lifted; 

(b) c泣tterheads of suction dredgers sha lJ be suitable for the material being excavated 
and shall be designed to minìmise overbreak and sedimentation around the 
cutter; 

(c) where suction hopper dredgers for dredging of uncontaminated marine mud are 
in use, overflow from the dredger and the operation of lean mÏxture overboard 
systems shall not be permitted for surface discharge unless expressly approved 
by the Engineer in consultation with the Environmental Protection Department; 

[Note: Works agents should discuss their programme with EPD Water Policy 
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regarding discharge 01 excess water , such as by means 01 an adjustab/e standpipe al 
keel leνeJ.] 

(d) all vessels shall be sized such tha t' adequ法te clearance is maintaîned 忌etween
vessels and the sea 己ed at all states of the tide to ensure that undue turbidity 話
not generate這已y turbulence from vessel movement or propeller wash; 

(e) all pîpe leaka鑫位 are to be repaired promptly and plant is not to be operated 
with leaking pipes; 

n' ，
f
t
、
、

the marine works shall cause no visible foam , oil, grease, scum, litter or other 
objectionable matter to be present on the water; 

(g) all barges. and hopper dredgers shall be fitted with tight fitting seals to their 
bottom openings to prevent leakage of material; 

、
、

、
'
，
/

LH 
J
'
t、
、

excess material shall be cleaned from the decks and exposed fittings of barges 
and hopper dredgers before the vessel Îs moved; 

、
E
E


--ZA 
/
畫
畫
、

loading ofbarges and hoppers shaU be controUed to prevent splashing of dredged 
material to the surrounding water and barges or hoppers sha l1 not be filled to a 
level which will cause overflowing of material or poUuted water during loading 
or transportatlon; 

、
‘E
J

川
U Adequate freeboard shall be maintaîned on barges (0 enεure that decks 益re not 

washed by wave action; 

(k) the Engineer may monitor any or all vessels transporting m泣erîal to ensure that 
1088 of materia1 does not take place during transportation. The Contractor is to 
provide all reasonable assistance to the Engineer for this purpose. 

(3) The Contractor shall e泣sure that all marine mud and unsuitable material is accurately 
disposed of at the approved locations. He wiU be required to ensure accurate 
positioning of vessels before discharge and will be required to submit and agree 
proposals with the Engineer for accurate positional control at disposal sites before 
commencing dredging. All disposal in designated marine dumping grounds shall be in 
accordance with conditions of a licence issued by the DEP under the Dumping at Sea 
Act (Overseas Territories) Order 1975. Floatable and certain contaminated material (as 
defmed by the DEP) will not be acceptable at marine dumping grounds and will require 
other methods of disposal. 

(4) Before commencing the dumping works, the Contractor shall provide, through the 
Engineer, to the Director ofEnvironment ProtectÎon (DEP) and the Secretary of the Fill 
Management Committee (FMC)t a programme for the approval of the dumping works. 
Dumping works shall only be carried out in accordance with the approved programme 
which may be amended from time to tirne with the approval of DEP and FMC. 

(5) The Contractor shall provide, through the Engineer, to the DEP and FMC, a schedule 
containing details of the work included in, and the fre有uency of, the dumping wor尬， on
a monthly basis蠱 Aret泣侃 showing the number of barge lo浴缸皂白是 the 的timated quanti守
of surplus mu.d dumped within the mud disposal site shall be submitted to the DEP and 

G 驚 13
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(6) 

(7) 

16. 

1.f 4EA 
/
'
，
、
、

(2) 

(3) 

(4) 

(5) 

(6) 

17. 

、
'
，1

4EA 
r
a
電
、

FMC within one week after completion of the dumping works. 

Mud shall be dumped evenJy Qver the mud disposal site so that no high spots are formed 
and the dumping works shall be carried out in accordance with the submitted 
programme referred to in the above sub-clause (4). 

Water quality monitoring will be carried out by the Engineer during the dumping of mud 
in marine di叩osal sites. Requirements and extent of rnonitoring will be agreed with 
DEPand FMC“ 

DESIGNATED CONTAMINATED MAR1NE MUD 

The locatÌons and depths of any contamÎnated marine mu吾 will be indicated on the 
drawings or as directed by the Engineer. The Contractor is to ensure that the 
designated contaminate這 marine mud is dredged. transporte社 and place益 in approved 
special dumpin惡 grounds in accordance with the provision of clauses ~15 and 17 and in 
such a manner to minimise the 105s of mH rerial to the water column. 

The Contractor shall be permitted to U5e a disposal pit in a non仿xc1u5ive basis onlYI and' 
shall be prepared to temporarily de[ay dumping operations if other users are positioned 
to duinp at the same time. 

The mud shall be placed in a pit by bottom dumping at a location wÎthin the pit to be 
specified from time to tirne by the FM亡，

Flushing of the hopper is not permitted within the disposal site. 

The Contractor shall be able to position the dumping vessel to an accuracy of 士的m.
The dumping vessel must have positioning equipment 00 board which will automatically 
record the position of the barge at the time of dumping. 

The Contractor shall maîntain detailed d紛在y records of the num忌er of the vessels 
transporting dredged matεrial to the disposal site. including 社etails of the vessels 
capacities, the 誰pproximate volumes of material transported, the vessels registration 
numbers，訊社 the location, time and duration of a11 disposal operations. The daily 
records shall be signed by the Engineer)s Representative and submitted to the Engineer 
on the following 按可﹒

SPECIAL PROCEDURES FOR THE AVOIDANCE OF POLLUTION DURING 
DREDGING, TRANSPORTATION AND DISPOSAL OF D在SIGNATED

CONTAMINATED MARINE MUD 

Uncontammated mud shall not be tjumped other than in dumping grounds as may be 
approved for the purpose by ìhe DEP and in accordance with the Dumping at Sea Act 
(Overseas Territories) Order 1975. ContamÎnated mud shall not be dumped in gazetted 
dumping grounds. If it cannot be left in situ, it should be disposed of by specific 
methods as directed by the DEP. The Contractor sha11 be responsible for obtaining a11 
necessary licences for these operations. 

[Note : The Engineer shall ensure that the Contractor has access 10 Works Branch Technical 
Clrcular No. 221詔 "Marine Disposal ofDredged Mud, "EPD Technical Circular No. 1-1-92, 
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蟬Oassification 0/ Dredged Sediments for Marine Disposal, and Fill Management Committee 
P得紹r FMC/58 (6/10/9.刀， General Allocation Conditions for Marine Borrow Areas and Mud 
Disposal Site. "'J C 
When dredgingt transporting and disposiñg of designated contaminated marine mud, the 
Contractor shall implement additional special procedures for the avoidance of pollution 
which shall inc1ude but not be limited to the foliowing: 

(2) 

Dred的19 of designated contaminated marine mud shall only be undertaken by 
a suitable grab dredger using a closed watertight grab. 

(a) 

Transport of 這esignated contaminated marine mud shall be by split barge of not 
less than 750位3 capacity, well mnintaine這 and capable of rapid opening and 
discharge at the disposal site. 

(b) 
/
h
u仁

Discharge from split barges sha l1 be placed in the designated spècial dumpìng pit 
by bottom dumping, at a location within the pit to be specifie丘， from time to 
time, by the Secretary of the Fill Management Committee (FMC) and 
Geotechnical Engineering Office ()f Civ iI Engineerin豆 Departmen t.

(c) 

friL 

The dumping v部sel shall be stationary throughout the dumping operation, 
discharge shall be undertaken rapidly, and the hoppers shall then immediately 
be c:osed; any material adhering to the sides of the hopper shall not be washed 
out of the hopper and the hopper shaU remain closed until the barge next returns 
to the disposaI site. 

(d) 
ihuu 

21.RU 

Any substance which îs found dumped by the Contractor outside the dεsignated 
dumping groun是 shall be removed. 

和)

providing and maintaining functÌonal marker buoys at the corners of the pit. 
AUF 

J
Z
E、

Silt Curtains 

The Contractor w山 be responsible for designing, agreeingwith the Engineer, and 
installing silt curtains, where required, to achieve the water quality requirements 
and the protection of water quality at any water intakes. 

(a) 

(3) 

Silt curtains shall be formed from tough. abrasion-resistant, permeable 
membranes, suitable for the purpose, supported on floating booms in such a way 
as to ensure th的 the Ìn e:ress of turbid waters to the enclosed waters shall be :;, 

restricted. 

(b) 

ipiL 

The boom of the curtain shall be formed and installed in such a way that tidal 
rÌse and fall are accommodated, and that the ingress of turbid waters is limited. 
The removal a只是 reinstallation of such curtains 這urîng typhoon conditions shall 
be as agreed with the Director of Marine. 

(c) t
「
|
L

τhe Contractor shall regularly inspect the s i1t curtains and shall ensure that they 
are adequately moored and marked to avoid dan伊r to marine traffic. 

0.15 
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18. REMOVAL OF 、VASTE MATERlAL 

(1) Notwithstandingthe provisions of the ~CC the Contractor sha11 not permit any sewage, 
waste water or eft1uent containing sand, cement, silt or any other suspended or dissolv~ed 
material to flow from the Site onto any adjoining land or allow any waste matter or 
refuse to be deposited anywhere within the Site or onto any adjoìning land and sha11 
have all such matter removed from the' Site. 

(2)τbe Contractor shall be responsible for temporary training, diverting or conducting of 
open streams or drains intercepted by any works and for reinstating these to their 
origina1 courses 00 completion of the Works. 

(3) 訂le Contractor sha11 be responsible for adequately maintaining any existing site drainage 
systems at a11 times including removal of solids in sand traps, man holes and streambeds. 

(4). Any proposed stream course and nullah temporary diversions sha11 be ~ubmitted to the 
Engineer for agreement one month prior to such diversion works being commenced. 
Diversions shall be constructed to allow the water flow to discharge without overflow, 
erosion or washout. The area through which the temporary diversion runs is to be 
reinstated to its original condition when the temporary diversion is no longer required. 

(5) The Contractor shall segregate a11 inert construction waste material suitable for 
reclamation or land formation and sha11 dispose of such material at a public dumping 
area(s)~ 

(6) All non-inert construction waste material deemed unsuitable for reclamation or land 
formation and a11 other waste materÌal shall be disposed of at a public landfil1. 

(7) The Contractor's attention is drawn to the Waste Disposal Ordinance, the PubLic Health 
and Municipal Services Ordinance and the Water Pollution Control Ordinance. 

19. DISCHARGE INTO SEWERS AND DRAINS 

(1) The Contractor shall not discharge directly or indir叫Y (by runoff) or cause or permit 
or suffer to be discharged into any public sewer, storrn-water drain, channel, stream
course or sea, any ef:t1uent or foul or contaminated water or cooling or hot water without 
the prior consent of the relevant Authority who may require the Contractor to provide, 
operate and maintain at the Contractor's own expense. within the premises or otherwise, 
suÏtable works for the treatment and disposal of such effluent or foul or contaminated 
or cooling or hot water. 

(2) If any office, site canteen or toilet facilities is erected, foul water effluent shall subject 
to (1) above, be directed to a foul sewer or to a sewage treatment facilities either 
directly or indirectly by means of pumping. 

(3) The Contractor's attention is drawn to the Buildings Ordinance, the Water Pollution 
Control Ordinance and the Technical Mernorandum "Standards for Effluents Discharged 
into Drainage and Sewerage Systems, lnland and Coastal Waters ll for appropriate water 
control zone. 

0.16 
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NOISE CONTROL 

GENERAL REQUIREMENTS 

The Contractor shall consider noÎse as an environmental constraint in his planning and 
execution of the Works. 

20. 

、
‘
葛
，
'
，

t
B
聶

J
S
E丸

The Contractor shall comply with the Noise Control Ordinance (Cap 是00) including îts 
subsidiary regulations and technical memoranda. 

(2) 

ln addition to the re竿lÎrements imposed by the Noise Control Ordinance, to control 
noise generated from equipment and activities for the pu中ose of carrying out any 
construction work other than percussive piling durin萃 the tÎme period from 0700 to 1900 
hours on any day not being a general holiday, the following requirements shall a1so be 
comp丘ed with: 

(3) 

". 
、

The noise level measured at 1m from the most affected external facade of the 
nearby noise sensitive recεivers during any 30 minute period shaU not exceed an 
equivalent soun"d level (Leq) of 75 d8(A). 

、
-
E
F

-
-
-
z
a勵

r
e
丸

Should the 垃nits stated in the above sub-clause (i) be exceeded, work shall stop 
and shall not recommence until the Contractor has taken appropriate measures 
acceptable to the Engineer that are necessary for compliance. 

、
‘
霉
，
'

"5 ,s-1 

Any stoppage or reduction in 0泣tp泣t resulting from compliance with this c1ause 
shall not entitle the Contractor to any c1aims of extension of time or to any 
additional costs whatsoever. 

The Contractor shall ensure that all equipment to be use是 on site shall be effectively 
sound-reduced by means of silencers, mufflers. acoustÎc linings or shiel啦， acoustic sheds 
or screens or other means to avoid disturbance to any nearby noise sensitive receivers. 
All hand-held percussive breakers ar吋 air compressors used by the Contractor shall 
comply with the Noise Control (Han岳之leld Percussive Breakers) Regulations and Noise 
Control (Air Compresso吋 Regulations 叫你tively under the Noise Control Ordinance 
(Ordinance No. 75/88, NCO amendment 1992 No.6). 

(4) 

叫le Engineer may require equipment intended to be used on the Works to be made 
available for inspection and approval to ensure that it Îs suitable for the project. 

(5) 

切le Contractor shall advise and arrange methods of working to minimize noÍse impacts, 
and shall provide experienced personnel with suitable traîning to ensure that these 
meth。這s are implemented. The Contractor's attentÎon is particularly 益rawn to the 
proximity of the Noise Sensitive Receìvers to the site. 

Before the commencement ofthe Works the Contractor shall submit to the Engineer the 
proposed metho也 ofworking.

(6) 

(7) 

Notwithstan這ing the requirements and limitatÎons set out în clause (3) above and subject 
to compliance with cla us部 (1)， (4) and (6) above, the Engineer may upon application 
in writing by the Contractor, allow the use of any equipment and the carrγing out of any 
constructÎon activities for any durations provided that he is satisfied with the application 

(8) 
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which, in his opinion. to be of absolute necessity and adequate noise insu!ation has been 
provided to the educational institutions to be affected, or of emergency nature, and not 
.in contraventÎon with the Noise Control Ordinance in any respect. 

For the pu巾oses of the above clauses, any domestic premise, hotel, hostel, temporary 
housing accommodation, hospit訓， rnedical clinic, educational institution, place of pub立c
worship, libra旬， court of law, performing art centre shall be considered a noÎse sensitive 
recelver. 

(9) 

fo主owingthe 

NOISE MONITORING AND COMPLIANCE AUDIT 琵EPORTING

Contractor, the with The En皂ineer wil1 carry out, in conjunction 
construction noise monitoring proced口res:﹒

21. 

、
E
E

，

4ZA ,s-K 

The Contractor shall provide suitably qualified and experienced staff for the 
Engineer's approv泣， to assist the Engineer in carrying out noise- measurements. 

(a) 

A schedule of proposed noÎse measurement times and sltes shall be produced by 
the Contractor in consultation with and on approval by the Engineer at least two 
weeks before the commencement of the scheduled period. The' measurement 
frequency shall be at least once per week at each location for each of the 
following periods 

、
z
s
'

,D FSEK 

。700 • 1900 hours on normal week往ays

。700 .. 2300 hours on holidays and 
1900 • 2300 hours on all other days 

、
1
，

J

••• 

且
，

'
，1
、

、
‘
'
，

日
益

,zzk 

2300 .. 0700 hours of next day 

Measurements shall be taken at sites and times chosen to fairly represent normal 
construction actlvities. 

…
山

Three sound level meters complete with tri伊拉s and a calihrator shall be 
provided by the Contractor within one week of the commencement of the 
contract a泣d comply with the International ElectrotechnÎcal Commîssion 
pu說îcations 651 : 1979 (Type 1) and 8倍 1985 (Type 1) specificatîons, as 
referred to in the Technical Memoranda to the Noise Control Ordinance. 

(c) 

The construction noise level monitoring sha l1 be carried out at a distance of 1 m 
from the external facade at the locations identified in (b) above, and the 
Contractor shall be responsîble for arranging access. Alternative sites may be 
permitted or agreed by the Engineer if difficulties arise in obtaining access, or 
芷 the locations become unsuitable. 

(d) 

The exact location and direction of the noise monitorin學 at each site shall be 
agreed with the Engineer. 

(e) 

Construction noise levels should 忌e recorded as the Leq (30 min) measurements 
during the day time on normal weekdays and Leq (5 min) measurements during 
the restricted hours, at each of the locations, to the agreed schedule. 

。.18
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(g) The Engineer sha立t prior to the commencement of the construction works. carry 
out baseline monitoring to determine the baseline noise level for each of the 
tîme periods mentioned in 19( 1 )(b). The baseline monitoring shall be carried 
out for a period of at least two weeks\ with measurements to be taken every day 
at each site and to a schedule agreed with the Contractor. From these 
measurements baseline noîse levels (Leq(5min)), shall be calculated. 

(的 Checking of baseline noÎse levels shall be carried out by the Engineer on at least 
four occasions durîn"g the year, at not less than one monthly inter、叫s， for each 
site. The checkin學 shall be carried out when construction activities are not 
taking place. 

(2) At monthly intervals, the Engineer shall provide to the Contractor a monitoring and 
audit report of monitoring and audit results in that month. 

22. THE ENVIRONMENTAL MONITORING AND AUDIT PROGRAMME 
REQUIREMENTS 

The Engineer shall implement the EM&A programme in accordance to the guidelines 
set out in Annex I. 

Annex 1 

Engineer's Guidelines for Implementation 
of Environmental Monitoring and Audit (EM&A) Programme 

The following are guidelines to assist the Engineer in the implementation of an EM&A 
programme. 甘lese guidelines are derived from previous EM&A programme for ACP projects 
prepared by Works Branch Agents and site engineers. It is the intent that these guidelines be 
implemented at the earliest practicable stage of the works. 

1. Prior to commencement of work丸 the Engineer shall review the Environmental Impact 
Assessment of the project in question and en芯ure that the environmental monitoring and 
audit requirements are performed in accordance with agreements reached with EPD. 

2. The Engineer shall incorporate' agreed pollution control contract clauses into 
tenderf，∞ntract documents. 

3. Prior to contract commencement, the Engineer shall prepare an EM&A Manual and 
seek guideline from the EPD where necessary. The Manual shaU be a stand-alone 
document and shall be reviewed and up由ted as necessary during the EM&A 
programme. Suggestions for the Man凶1 include the followin學:

0.19 

(a) project backgrou吋 including organisation and prograrnme; 

(b) pu中ose of the manual; 

(c) a summary lîst of all recommended environmental mitigation measures where 
available and a programme for their implementation. The measures should 
include those identified at detailed desÎgn , contract preparation, construction. 



n

圳
、
J
i
a
z
﹒

闊
a
B

R
.
-偕

叫
出A
m

為
印

Ooc. Rcf. 
Rev. No. 

T361/05 
00 

E
L
f
L

、

r
i
L
r
L
r
i
L

「
L
r
l
i
L

﹒
「

L
F
l
L

、
「

L
r
L
f
L
f
l
L

and operation st咚es of the project; 

drawings showing all environmentaUy sensitive receivers; (d) 

(e) an EM~A programme for the construction of the project including: 

responsibility for EM我Awork

EM&A organisation and mana許ment structure 

EM&A methodology 

equipment to be used and calibration required 

monitoring locations 
' 

‘ 

monitoring parameters 

monitoring frequency and duration 

environmental quality performance limits (tri路er向ction/target levels) 

Event/ Action Plans 

procedures for reviewing the monitoring results 

format and presentation of monitoring results 

compliance audit procedures and foliow-up 

complaint/consultation procedures; and (t) 

(g) reporting procedures includin學 format and frequency; 

4月. _. Prior to contract commencement, the Engineer shall establîsh an EM&A team which 
shall be responsible for the implementation and executÎon of the agreed EM&A 
programme. It is very often the case that the EM&A team is formed. as part of the 
resident site staff for the construction phase of the project. Consideration should be 
given to set up an EM&A team for the post-project operationaL stage, if such monitoring 

. works are required. 

。.20
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5. ,. The Engineer (his 凹的team) 給ould acquire the stipulated environmental monitoring 
eq益ipment and consumable through an appropriate means. [Note: ln many cases the 
Engineer would reply on the Contractor responsible for lhe construction works 10 proνide the 
. monitoring equ伊'menl. 知臼 has the drawback of delaying lhe commencement of the EM&..t哇
programme and making it very difficult 10 acquire sufficient background information before 
work begins. 1her，有fore， as far as possible. 何uipmenr shall be ready for use abou! 6 weeks 
before contract commencemenl by the Employer. the Engineer, and independent laboratory 
or. any other means acceptable to Ihe Employer. J 

The Engineer shall recover, if not alreudy available, the baseline environmental profile 
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of the works area through baseline monitoring as specified in the agreed EM&A 
Manual. [Note: 1he minimum baseline period prior to commencement of the works should 
be addressed in the Manual.] 

7. The Engineer (his EM&A team) shall carry out or supervise his laboratory or 
Contractor to carry out regular monitoring as stipulated in the agreed EM&A Manual, 
and shall audit the monitoring results. The Engineer shall a150 inspect the work si~es 
regularly and initiate appropriate actions as per the agreed Eventf Action Plan contained 
in the EM&A Manual. 

8. Audits shall be conducted in conjunction with the environmental monitoring programme 
as specified in the EM&A Manua l. The results and findings of the audit should be 
documented in monthly EM&A reports. Audits shaU include: 

(a) inspection and validating the monitoring procedures and result.~; 

(b) organization and presentation of the monitoring data; 

(c) analysis and interpretation of the monitoring resu1ts to establish an 
environmental profile at the time of. audit; 

(d) verification that the monitoring results are in compliance with established 
environmental quality limits (triggerfactionftarget levels andfor any regulatory 
requirements) and documentation of any exceedances; 

(e) on-site inspections and investiga tions to identi砂 sources and causes of non
compliance and unacceptable impacts; 

口
U
L
F
L

「
L
F
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{

「
L
i
f
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f
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t
f
L
h
l
l

(t) inspections to ensure the Contractor fulfils the contractual and statutory 
requirements, licensing conditions etc., relating to protection of environmen t. 
Such inspections may or may not involve sampling for analysis which is not 
covered by the regular monitoring. [Note: Should non-compliance associated with 
the works be proven through sampling and testing J the Contracror shall be liablefor 
a/l such express incurred.] 

(g) inspection to ensure that all environment叫 mitigation measures are prope句 an

effectively implemented, and review the adequacy of the implemented measures; 

(h) comparison of impact predictions with the actual impacts measured to assess the 
aαuracy of predictions; 

(i) assessment ofthe environmental management systems, practices and procedures; 

U) identification of remedial measures if non-compliance and improvements in 
management, control and operations of environmental objectives are not 
achieved; 

(k) identification ofpotential environmental problems or impacts associated with the 
programmed works and solutions to avert or minirnise these impacts; 

(1) investigation of complaints from residentsfsensitive receivers and the actions 

0.21 
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taken when the complaints are received; an是

(m) a review of the overall monitoring philosophy, in terms of procedure, location of 
monitoring stations, fre句uency， parameters measured, test methods, acceptance 
cntena, etc. 

9. 甘le Engineer (his EM&A team) shall prepare an EM&A report and submit to the 
Strategic Assessment GroupjEPD for review ‘ Mont自h.令抄 EM&A reports shall inc1ude at 
lea鈴s訴t the f，扣Ollowin瑟菸: 

(a) 1-2 pages executive summary; 

。) bdef project background information includi吟 a synopsis of the project 
organisation, programme and management structure; 

(c) summary of EM&A requirements inc1uding: 
、"
、

all monitoring parameters; 

environmental quality performance limits (triggerjactionftarget levels); 

Eventj Action Plans; 

recommended environmental mîtigation measures; and 

environmental requirements in contract documents. 

(d) drawings showing environmental sensitive receivers and locations of the 
monitoring stations; 

(e) monitorìng results (in both hard and diskette copies) together wîth the following 
information; 

monìtoring metho丘。logy

equipment used and calîbration details 

parameters monitored 

monitoring locations (and depth) 

monltoring time, frequency, duratio話， and period 

(1) graphical plots of the trends of monitored parameters over the past 4 reporting 
pe,riods for representative monitoring stations annotated against the foUowing: 

weather conditions during the period 

major activîties being carried out on site during the period 

other factors which may affect the- monitorin學 result
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advise on the solid and liquid waste mana皂ement status; (g) 
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advise on the implementation status of environmental protection and pollution 
control measures as recommended in the EIA stu句， report; 

summary of non-compliance (exceedances) of the environmental quality 
performance limits (trigger /action/target levels); 

teview of the reasons for the non-compliance including review of pollution 
sources and working procedures; 

description of the actions taken in the event of non-compliance and any follow
誰p procedures related to earlier non-compliance; 

record of all complaints (written or verbal) received inc1uding locatÎons and 
nature of complaints事 tiaison and consultation undertaken, actio自s and the follow. 
up procedures taken and summ .a ry of complain的;

forecast of the works programme and monitoring schedule for the coming month; 
and 

comments an這 concl岱ions for the month. 

The En祺eer shal1 liaise wîth respective organì~atì'.)ns and pa叫es in the case that 
complaints are receîve主 and to investigate the cornplaints and initiate appropriate 
actions as deemed necessaIγ蠱

10. 

叫le Engineer shall continue the monitorîng and auditing programme to the end of the 
agreed period. Meanwhile, there may be a need for ad hoc liaison meetings among the 
Employer, the Engineer, the EM&A team, NAPCO and the EPD.τ'here may also be 
a need for briefings and presentations to District Boards and other intere泣ed parties, 
as directed by the Employer. 
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Appendix H 

Stonecutters' Island Breeding 惡ir這 Species 1993-1994 

Species for which 
breeding has been 
proven: 

Species for which breeding is probable: 

Night Heron 
Cattle Egret 
Little Egret 
Black Kite 
Spotted Dove 
Indian Cuckoo 
Greater Coucal 
Hoopoe 
White 輛 breasted
Kingfi諮h位

Common Kingfisher 
Chinese Bulbul 
Creste這 Bulbul

Magpie Robin 
Long岫tailed Tailorbird 
Great Tit 
Black Drongo 
Jungle Crow 
Magpie 
Black-necked Starling 
Crested Mynah 
Tree Sparrow 
S 泣 lphur-crested
Cockatoo 

Koel 
Violet Whistling Thrush 
Rufous-backed Shrike 
Japanese White-eye 
White-backed Munia 
Feral Pigeon 

學 Species which are present in the 每reeding

season and which may or may not breed 00 

the Island: 

Chinese Pond Heron 
Reef Egret 
Great Egret 
House Swift 
Barn Swallow 
CoUared Crow 
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