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Summary and Recommendations 

1. The North and South Kowloon Sewerage Master .Plan, which presented its final 
recommendations in April 1993 , identified and prioritised a programme of works which was 
intended to improve the performance of the sewer network in North and South Kowloon in 
order to meet the requirements of the Strategic Sewage Disposal Scheme. 

2 Stage 1 of the North and South Kowloon Sewerage project commenced in early 1994. In 
addition to a number of other priority works , Stage 1 also included the design and 
construction of the Hung Hom Bay Pumping Station (Figure 1. 1) 

3 The Brief required that an environmental impact assessment of the Pumping Station be 
undertaken prior to the commencement of the detai!ed design in order to identify and qualify 
the nature and extent of the environmental impacts associated with the construction and 
operation of the Pumping Station and to recommend such mitigation measures as were 
deemed appropriate 

4 The principal conclusions and recommendations contained in the Environmental Assessment 
are summarised below. It was found that given the generally poor existing environmental 
quality of the site environs, the nature of sensitive receptors and their distance from the 
proposed works and the small scale of the 吐evelopment in comparison with other 
infrastructure projects , the impacts associated with the construction and operation of the 
Pumping Station are Iimited. The only potentially significant impact was identified as 
operational odour impacts. Detai!ed modelling indicated that odour levels at the nearest 
Sensitive Receptor would exceed the relevant EPD guideline unless suitable mitigation 
measures were installed 

5. The Hung Hom Bay Pumping Station will be located adjacent a Regional Magistracy on the 
Hung Hom Reclamation , at the junction of the Princess Margaret Road Link and the Hung 
Hom By-pass. Construction of the Pumping Station will proceed in tandem with other 
infrastructure works on the reclamation 

6. Upon completion of the Pumping Station the proposed landuse surrounding the site will vary 
from new residentiallcommercial developments to Government/institutional fac i! ities and 
District Open Spaces. The general character of the site is Iikely to be dominated by the 
Princess Margaret Road Link/Hung Hom By-pass intersection. The intersection is likely to 
generate significant adverse environmental impacts upon nearby Sensitive Receptors , which 
will generally overshadow those associated with the Pumping Station 

7 The number of Sensitive Receptors likely to be affected by the proposed works are few 
Those likely to be affected by the construction phase are limited to the high density residential 
development of Whampoa Gardens which overlooks the site from a distance of approximately 
300 m. Operational phase Sensitive Receptors include a school , a community centre , a PSPS 
housing development and a proposed hotel/commercial development - all located more than 
120 m from the site - and a Regional Magistracy immediàtely adjacent the Pumping Station. 

95/2113/F AR.FIN/IRev .A) Rust Asia Pacilic 



• Given the nature and scale of the construction and the sensitivity and 
proximity of the nearest Sensitive Receptors , construction noise is 
unlikely to be a m句or constraint. Worst case noise levels at the 
nearest Sensitive Receptor was calculated as 69.2 dB(A) during 
construction of the basement structure in the first 12 weeks of the 
programme , weIl within the 75 dB(A) criterion. 
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8 The principal conclusions and recommendations contained in the Environmental Assessment 
are summarised below. 

Noise 

Air Quality 

Waler QlIality . 

Visllal Impacls -

- During the operational phase noise from pumps and ventilation 
system represent the principle noise sources. Worst case maximum 
operational noise levels at the nearest Sensitive Receptors readily 
comply with both the day-time , evening and night-time noise criteria 
Since the noise impact is likely to be insignificant no special 
mitigation measures will be required 
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回 Due to the scale of the developments , the smaIl area of the work site 
and the short duration of the works programme, air quality impacts 
associated with the construction of the Pumping Station is likely to 
be negligible in comparison with the impacts of other infrastructure 
proJects. 

E Operational air quality impacts are the most significant concern 
arising from the Environmental Assessment. Odour generated by the 
operation of the Pumping Station was found to exceed the relevant 
EPD guideline at the nearest Sensitive Receptor in worst case 
conditions. In order to ameliorate such impacts an activated carbon 
filter with a minimum odour removal efficiency of 75 % should be 
installed. This measure combined with regular maintenance and good 
housekeeping practices is likely to reduce the odour nuisance at the 
nearest Sensitive Receptor to an acceptable level. 

們
U
n
u
u
n
u
u
u

刊

U

The impacts upon the marine environment associated with the 
construction and operation of the Pumping Station will be negligible 
and will be overshadowed by the effects of existing and 缸Jture

projects in the study area. At present water quality in Hung Hom 
Bay is affected by ongoing construction and reclamation works 
however , in the long term the gazetting of Phases JI and III of the 
Victoria Harbour WCZ , the enforcement of the relevant WQOs and 
the implementation of the SSDS is likely to lead to a significant 
improvement in the local water quality 

Though the Pumping Station is unlikely to be a positive visual 
element in its existing setting the visual impacts of the facility will 
not be significant. Tree and shrub planting along the perimeter and 
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an architectural finish compatible with and complementary to the 
proposed Magistracy Building wiIl mitigate the visual intrusion of the 
Pumping Station structure. 

Waste The disposal of construction waste and screenings arising during the 
operation of the Pumping Station is unlikely to be problematic given 
the nature and small quantities of waste involved . 

• 

Cumulative 
Impacts 

The environmental impacts associated with future projects in the 
study area, in particular proposed road developments such as the 
Princess Margaret Road Link and Hung Hom By-pass , are likely to 
overshadow those impacts associated with the construction and 
operation of the Pumping Station. Thus it is unIikely that the 
proposed works will contribute significantly to the cumulative 
environmental impacts on nearbx Sensitive Receptors 

圖

E The Environmental Assessment has been conducted in the context of 
the net environmental benefits which may be expected as a result of 
the implementation of the North and South Kowloon Sewerage 
Master Plan and the Strategic Sewage Disposal Scheme. The 
anticipated benefits are likely to far outweigh the limited short-term 
adverse environmental impacts associated with the construction and 
operation of the Pumping Station 
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1. Introduction 

1.1 Background 

1.1.1 The North and South Kowloon Sewerage Master Plan (SMP)(Watson Hawksley , 1993) , which 
presented its final recommendations in April 1993 , identified and prioritised a programme 
of works which would improve the performance of the sewer network in North and South 
Kowloon. Amongst its many recommendations the SMP identified the need for the 
construction of a pumping station in Hung Hom. 

1.1.2 Stage 1 of the North South Kowloon Sewerage project commenced in early 1994. In addition 
to a number of other priority works , Stage 1 also included the design and construction of the 
Hung Hom Bay PS (Figure 1. 1). As part of the Brief an environmental assessment is 
required to identify and assess the potential impacts from such a facility during construction 
and operation. 

1.2 Context and Scope of the Final Assessment Report 

1.2.1 The Final Assessment Report (FAR) is the last in a series of documents which identi旬，
qualify and quantify the nature and extent of the environmental impacts associated with the 
construction and operation of the PS 

1.2.2 In accordance with the requirements of the Brief the FAR is intended to assess the 
environmental impacts associated with the proposed works and identify suitable mitigation 
measures to be incorporated in the detailed design. In addition , the FAR outlines briefly the 
environmental audit requirements for compliance and post-project audit. 
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2. The Study Area 

2.1 Introduction 

2. 1.1 This section characterises the rnain landuses within the study area and site environs and 
identifies those sensitive receptors (SRs) which rnay be subject to adverse environrnental 
irnpacts frorn the construction and operation of the PS. 

2.2 Landuse in the Study Area 

2.2.1 For practical purposes the study area rnay be defined as the southern portion of the Revised 
Draft Hung Horn Outline Zoning Plan (OZP)(Planning Departrnent, 1993). The area covers 
approxirnately 100 ha , rnainly on reclairned land , and is bounded to the north by Dyer 
Avenue and 10 the west by Chatharn Road and the KCRC Hung Horn Station. The eastern 
boundary of the area coincides with the furthest extent of existing reclamations into Hung 
Hom Bay 

2.2.2 The existing landuse in the area varies from low quality older housing and obsolete industrial 
operations to high density public and private housing estates , such as Whampoa Gardens , and 
thriving comrnercial and retailing establishrnents centred upon Hung Hom Road and Wuhu 
Street. The reclarnation area at Hung Horn Bay has been developed for a variety of proposed 
uses which are identified in the Hung Horn Bay Outline Development Plan (ODP)(Planning 
Departrnent, 1993). The prirnary objectives of the ODP are to meet the territorial dernand 
for residential sites , provide for the construction of the Princess Margaret Road Link and 
Hung Horn By-pass , to provide land for the extension of the existing hotel/office development 
in Tsim Sha Tsui East and for the provision of G/IC and open space to supplement the 
currently inadequate provision of such facilities in Hung Horn. 

2 ,3 Site Description 

2.3.1 The Hung Horn Bay PS is to be located adjacent a Regional Magistracy at the junction of 
Princess Margaret Road and the Hung Horn By-pass on the Hung Horn Bay reclarnation , as 
recornrnended in the Hung Horn Bay ODP (Figure 2.1). Construction of the PS will proceed 
concurrently with other infrastructure works on the reclamation. 

2.3.2 The proposed landuse surrounding the site wi l1 vary frorn commercial uses which may include 
offices , hotels or serviced apartrnents , to Governrnent or institutional facilities such as 
primary schools and a number of open spaces intended for both passive and active 
recreational uses. A residential development of approxirnately 2 ,600 flats has been proposed 
on a site above the Hung Hom By-pass and overlooking the PS site. Similarly , the more 
distant residential area of Wharnpoa Gardens will overlook the site during construction and 
operat1on 

2.3.3 The general character of the site , once the PS is operational , is likely to be dominated by the 
Princess Margaret Road/Hung Hom By-pass intersection. The intersection is likely to 
generate significant adverse environmental impacts upon nearby SRs which wi l1 generally 
overshadow those associated with the PS. 
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2.4 Existing Environmental Conditions 

2.4 .1 The existing noise. air and water environment within the study area is characterised below 

Noise 

2.4.2 Existing road traffic noise is a significant issue and the potential noise impacts associated with 
the Princess Margaret Road and Hung Hom By-pass pose a potential enviromnental concern 
within the study area. Noise levels by existing roads in the study area were recorded in 
March 1992 as part of the Hung Hom By-pass/Princess Margaret Road Link Environmental 
Assessment (Highways Asia , 1992). Results show that the existing LIO façade noise level 
is 78 dB(A) at Willow Mansion , located on the northeast corner of Hung Hom Road and 
Hung Hom South Road. This noise level exceeds the Hong Kong Planning Standards and 
Guidelines (HKPSG)(EPD and Planning Department, 1990) recommended maximum of 70 
dB(A) for traffic generated noise at the façades of NSRs. 

Air Quality 

2.4.3 The nearest EPD air quality monitoring stations are located in Tsim Sha Tsui and Mongkok 
Annual average and annual maximum daily pollutant concentrations at íhese monitoring 
stations are summarised be10w , in Table 2. 1. The results while not typical of the study area 
are indicative of existing air quality conditions in an area of similar landuses. 

Table 2.1 Anllual Average and Anllual Maximum Daily Pollutant Concelltrations 
at the Tsim Sha Tsui alld MOllgkok Monitoring Statiolls ill 1992. 

Location S02 NO、 TSP RSP 

Tsim Sha Arithmetic Mean 22 X 60 
Tsui 
Monitoring Maximum Daily 150 I XI 300 I 250 
Station Concentration 

Mongkok Arithmetic Mean 50 76 I 160 I 76 
Monitoring 

I Maximu Station 150 I 150 I 425 I 225 
Concentration 

Air Quality Objectives 80 I 88 I 80 I 55 

Notcs: . T51' . "01.,1 Suspçndcd l'artÎçul刮目

. RSI' - Rcspirah!c SuspetKlcd I'aniculatcs 

. x -Nu rC5u1t且

(Source: EPD , 1993) 

2.4 .5 Levels of sulphur dioxide , nitrogen oxide and particulates are high and frequently exceed the 
relevant AQOs at the two nearest monitoring stations. These pollutams are associated 
primarily with road traffic and the numerous demolition and construction works underlay 

95f2113/FAR. F1 NI(RC\'.A) -6- RU~1 Asia l'acific 
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within the study area. The study area is not located withina topographically confined 
airshed. 

Water Quality 
「
l
l
L

「
l
L

2.4.6 Results of routine EPD water quality monitoring at station VM4 are summarised in Table 2.2 
(EPD , 1994). The results indicate high levels of nitrogenous compounds and bacterial 
loading in these coastal waters. Marine sediment and muds are likewise contaminated with 
high concentrations of heavy metals (EPD , 1994) 

2.4 .7 Reclamation in Hung Hom Bay and seawall construction along the Hung Hom waterfront 
further exacerbate the existing poor water quality. These developments which require the 
dredging and removal of contaminated sediments invariably disturb and release toxic material 
into the water column to a greater or lesser degree dependent upon the prevailing water 
conditions. At present these activiti間， coupled with the low assimilative qualities of the 
waters , their poor water exchange capacities and the effects of storm water discharges 
contribute to the existing poor water quality in the area. 

2.5.1 The location of SRs and the nature of the impacts at each are shown in Figures 2.2 and 2 .3 
for the construction and operational phases of the works. The SRs have been identified in 
accordance with the HKPSG 
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2.5 Sensitive Receptors 

2.5.2 Construction 

CSR2 Hung Hom Bay - Grossly polluted water body which fronts the Hung Hom 
Bay reclamation. Existing water quality is further reduced as a result of the 
reclamation works. 

「
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CSRl Whampoa Gardens - High density residential development of 17 storeys 
which overlooks the proposed PS site and the Hung Hom Bay reclamation. 
lt is separated from the reclamation by the Hung Hom South Road. 

2.5.3 Operatioll 

The locations of SR have been established from the Revised Draft Hung Hom OZP (planning 
Department , 1993) and are therefore provisional. The ultimate landuse in the area may be 
subject to change. 

OSRl Location of the Regional Magistracy and a proposed commercial office 
development to the north of and adjoining the site. 

OSR2 A proposed Public Sector Participation Scheme (PSPS) housing area 
development northeast of the site. The development is intended to serve a 
population of approximately 8000. The structure is to be located on a 
pod山m straddling the Hung Hom By-pass and will be separated from the site 
by the Hung HOI11 By-pass/Princess Margaret Road intersection. 

(1lLfILl-L 
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Table 2.2 Annual Average and Annual l\1aximwll Daily Pollutallt ConcelltratiollS at l\1011itoring StatiollS in Victoria Harbour between 1991 and 
1993 

Sall1pl叫 Point I Year NH,-N Total N BOD, DO SS I E.Coli (No .l1001l11) 
(ll1gll) (ll1g/l) (mgll) (mgll) (ll1gll) 

VM4 0.319 。 961 0.968 6.055 8.840 5,520 
(0.677) (2.584) (2.063) (3.073) (20.000) (13 ,067) 

1992 0.310 0.815 1.321 4.697 18.334 8,014 
(0 .461) (1.262) (2.103) (2.863) (73.333) (1 9 ,667) 

1993 。 174 0.841 1.655 4.704 7.122 5,927 
(0.355) (1.1 72) (8.093) (5.959) (14.333) (16 ,000) 

NOICS 

• V~lucs 

(Source: EPD , 1994 , Correspondence , 15/05/94) 
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OSR3 A proposed primary school north of the site, adjacenno the proposed PSPS 
development. The receptor is separated from the site by a road and will 
likely have its line of sight to the PS either partially or completely obscured. 
A proposed hotel/serviced apartment development to the south of the site 
The receptor is separated from the site by the Hung Hom By-pass/Princess 
Margaret Road intersection 
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OSR4 

OSR5 A proposed c! in時， indoor game centre and conm1Unity centre to the east of 
the PS site. This development is separated from the site by an area 
designated as District Open Space and' the Hung Hom By-pass/Princess 
Margaret Road intersection. A substantial portion of this development is 
likely to be shielded from line of sight by the proposed PSPS development. 
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2.6 Other Projects 

2.6.1 The following development projects will proceed within, or impinge upon, the study area 
concurrent with and subsequent to the construction of the PS. These projects have been taken 
intü" account in the assessment of cumulative impacts during the construction and operational 
phases of the project 

2.6.2 Hung Hom By尹asslPrincessMargaret Road Link - This development willlink Salisbury Road 
to Hung Hom Road , across the Hung Hom rec!amation. Work will commence in October 
1995 at the earliest and is scheduled for completion by 1998. This m句or development is 
likely to create the most significant environmental impacts of any projects in the study area 

2.6.3 Hung Hom Bay Reclamation Jn!rastructure Pr，句eCls - The reclamation is scheduled for 
completion in 1994 and infrastructure construction in 1997. The engineering infrastructure 
on the reclamation will be entrusted to Highways Department and will inc!ude the 
construction of sewer mains and water supply pipes 

2.6 .4 Stralegic Sewage Disposal Scheme - The SSDS is designed to assist in the achievement of 
Water Quality Objectives (WQO) , as defined under the Water Pollution Control Ordinance , 
1980 (WPCO), by intercepting and diverting sewage flows from present and future collection 
nodes and transferring these flows to a deep ocean outfall in the Lema Channel 
Implementation of this scheme will ensure a greater degree of treatment than achieved at 
present. Stage 1 of the SSDS involves the provision of deep tunnel sewerS to collect sewage 
from Kowloon and transfer it to Stonecutters Island for chemically assisted primary treatment 
before discharge via an interim outfall located in Victoria Harbou r. The overall effect of this 
project will be to significantly improve the existing water quality in Hung Hom Bay and 
Kowloon Bay. 

「
I
I
L

「
l
L

「
l
L

「
I
L

2.6.5 HUllg Hom Road Widenillg - Hung Hom Road is scheduled to be widened from dual 2-lane 
to dual 3-lane highway , for completion after 1998 

2.6.6 KCRC Freighr Srarioll - The development of the KCRC freight station on the western 
boundary of the Hung Hom reclamation was scheduled to begin in late 1993. 
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2.6.7 Public Housing Schemes - Comprise the re-development of existing sites within Hung Hom 
Estate in order to reduce residential density in these areas in accordance with the 
recommendations of the Kowloon Density Study. The re-deveJopment is programmed in two 
phases for completion in 1998 and 2002 respectively 

2.6.8 Hung Hom Bay Reclamation Development Projects - Development of a number of DLO sites 
for recreational use will follow upon completion of the infrastructure works in 1997. Other 
developments , such as the PSPS and CDA will not be programmed until the land disposal 
strategy has been formulated 

2.6.9 Of those developments highlighted above only the Infrastructure Projec心， Princess Margaret 
Road Link/Hung Hom By-pass and Sewage Disposal Strategy Works are likely to contribute 
significantly to any cumulative impacts as a result of either their timing , scale or location 
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3. Hung Hom Bay Pumping Station 

3.1 Introduction 

3. 1.1 This section describes the construction and operational requirements of the Hung Hom Bay 
PS. The design 白f the PS is in its preliminary stage and a number of variables have yet to 
be resolved. 

3.2 Construction Activiti四 and Programme 

3.2.1 The Hung Hom Bay PS is designed as a conventional wet well/dry well pumping station to 
pump sewage flows from the incoming South Kowloon Trunk Sewer and the Hung Hom 
Branch Sewers to the existing To Kwa Wan Preliminary Treatment Works via the Hung Hom 
Bay Trunk Sewer on Hung Hom Road. 

3.2.2 The PS 丸I/ ill be located on the Hung Hom Bay reclamation on a site reserved for the PS and 
a future magistracy in accordance with the Hung Hom Bay ODP. The pumping station will 
be located on the west side of the G reserve as indicated in Figure 2. 1. The access road , 
rising mains and overflow pipe have been routed along the boundary between the G reserve 
and OSR1. At present the detai!ed design, location and layout of the Magistracy is 
undetermined. 

3.2.3 Construction of the Hung Hom Bay PS will be co-ordinated with the construction of the South 
Kowloon Trunk Sewer, and is scheduled for completion in 1997. The pumphouse will 
comprise a below ground structure with overall dimensions of 26 m length , 13.5 m width and 
approximately 15 m depth. The above ground pumphouse will have a sim i!ar plan dimension 
and will be approximately 7 .4 m high. The programme will involve the construction of the 
station housing and transport and installation of a total of 6 centrifugal pumps in tandem with 
the construction of the rising mains , pump chamber access channels and screens. A 
provisional Construction Programme is shown in Table 3.1 and summarised in stages below. 

Sub-structure 

3.2 .4 The construction of the sub-structure will proceed within previously constructed 吐iaphragm ，

walls and will comprise the following activities: 

) .1 ( 
excavation and construction of temporary/permanent lateral support down to -1 1.5 
mPD; 

(ii) construction of 12 No. 1 m diameter bored piles. founded at -40 mPD; 

(iii) construction of base slab at level -12.0 mPD; 

(iv) placement of internal wall and top slab; 

(v) excavation of perimeter trench with concrete lining and apron; 

(vi) excavation for 1.2 m thick , 5 m long diaphragm wall panels; 

95111 13/FAR.FIN/{Rev.A) -11- Rust Asia I'acili巴



九 九九 FiIlâlA$S吋lentg~p玩iJ 

J

、

J 

九
J 

JU V 
[ 

placement of reinforcement cages; (vii) 

placement of diaphragm wall panels; and , (viii) 

finishes (ix) 

Superstructure 

The superstructure will be a steel framed construction with geometry and cladding to conform 
as far as practicable with the adjacent Magistracy. After the completion of the ground slab 
the station walls will be constructed by traditional timber formwork 

3.2.5 

Overflow 

A high level emergency overflow will be provided at the inlet to the pumping station to 
discharge to the box culvert on the east boundary of the site, under Road D. The box culvert 
will discharge into Hung Hom Bay at the seawall 

3.2.6 

The overflow will be fitted with a coarse screen chamber and a flap valve at its downstream 
end where it discharges 10 the box culvert. Additional measures will also be incorporated into 
the design to reduce the impacts of such emergency discharges. These measures are detailed 
in Section 7 

3.2.7 

E & M Provisioning 

Appendix A provides a summary of the E&M equipment to be installed in the PS. The 
building services to be installed include the placement of the 6 centrifugal pumps , electrical 
installation and main switchboard, the ventilation system and the building lighting 

3.2.8 

Finishing 

Finishings will inc1ude internal works such as plastering , plumbing and metal work and 
external works such as connection of utilities , provision of access roads and landscaping 

3.2.9 

Road Access Arrangemellls 

To accommodate construction at the pumping station si峙， temporary road access will be 
required on the rec1 amation area. These roads will also provide access for the necessary 
vehic1 es and construction equipment required by the other infrastructure projects in the area 
As such , the traffic volume associated with the comparatively minor PS project will be 
negligible compared with the larger projects on the reclamation 

3.2.10 
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Table 3.1 Construction Sequence for the Hung HOIll Bay Pumping Station 

Diaphragm WaII & Micro-piles Construct the guide waIls on ground.. 1 week 

1.2 Excavation to founding level , to form trenches in earth for diaphragm 
3 weeks 

waII body. 

1.3 DriII hole through diaphragm waII to design penetration depth for 
5 weeks micro-p iIe. 

1.4 Fix the reinforcement and grout the micro-piles. 

1.5 Deliver fixed reinforcement of waIl into trench and cast the waIl with 2 weeks 

tremle-concrete. 

2. Basement Structure 2.1 Excavation of core space to design depth and instaIlation of 
temporary props and de-watering , if required. Pouring of concrete 3 weeks 
once design beam soffit level is reached. 

2.2 Expose the couplers , fix the reinforcement and cast the cross beams 可
9 weeks 

2.3 Repeat step 2.1 and 2.2 until completion of the base slab 

2.4 Deliver the facilities with large volumes and heavy weights , such as 
pumps , fittings etc. 

2.5 Constn.ict the internal structures such as waIls, columns , staircases‘ 5 weeks 
etc 

2.6 Repeat step 2 .4 and 2.5 unt iI completion of the sub-structure. 

3 Superstructure 3.1 After completion of the ground slab , construct the waIls (columns) of 
2 weeks 

superstructure by traditional timber formwork. 

3.2 InstaII the crane beams. 1 week 

3.3 Construct the roo f. 1 week 
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4 Finishing Works 4.1 Steel and metal works , ironmongery etc. 

4.2 Plastering. 7 weeks 

4.3 Plumbing and drainage 

5. Installation of building services 5.! Install pumps , electrical installation , air circu!ation systems etc. 
5 weeks and other works 

6 Externa! works and Pavcments 6.1 Excavation. 1 week 

6.2 Connect the pipes and other services 2 weeks 

6.3 Backfill and lay pavement block. 
2 weeks 

6 .4 Landscaping. 

TOTAL 48 weeks 

NOICS (3) 111~ micro-pile mny n叫"'"中ircd if lhc dinrhr~gl11 wall SilS upon bt."d rock. 

,h) Grouling nl thc f，∞1 of Ûk!恤"a lJ may 1'1.': rcquir吋 in the CVCllt thc b1ecding of 叫ICf is se\"crc. 

,,' I'nrt of thc t-uilding SC I"\'Îccs work.oõ may procced in pilralld with thc finishing works. 
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3.3 Operational Requirements and Layout 

3.3.1 The PS has a design flow capacity of 3600 I/s and will receive sewage flows from the South 
Kowloon and Hung Hom Bay areas. Incoming sewage will enter the PS through a 
mechanical raking device which will remove any large debris from the sewage flow. The 
sewage then passes into a number of wet wells in which the centrifugal pump units are 
located, to be pumped out to a rising main connected to the To Kwa Wan Preliminary 
Treatment Works 

3.3.2 An emergency by-pass will be provided to divert flows to the seawall for discharge to Hung 
Hom Bay in case of the failure of thepumping station. The detailed design will investigate 
and incorporate all practical precautions to minimise the likelihood of such an event such as 
the provision of stand-by pumps , telemetric warning devices , emergency storage to 
accommodate 2DWF, fine screen , and outlet located below the Low Water Mark and access 
to a portable mobile generator 

3.3.3 The main items requiring periodic maintenance and inspection in the PS will be the bar 
screens and wet wells. Regular cleaning of the screens will be necessary to prevent blockage 
of the screens by debris. When the sewage collects in the wet wells , the entrained grit tends 
to settle out thereby reducing the well capacity and restricting inflow to the pumps. The 
accumulated grit will be removed periodically along with any greasy deposits and multiple 
compartments will be provided so that the station can stay in operation while one or more 
wells are cleaned. Facilities will be provided on site for-temporary storage of screenings in 
sealed drums or skips prior to removal for disposal at landfil l. 

3.3 .4 The ventilation system is required to change air in the lower 3 m of both wet and dry wells 
25 times/hour, which corresponds to a ventilation capacity of 223 m'/min for each well. The 
vent will discharge outside the building. Odour arising from the septicity of the sewage is to 
be expected although odorous emissions will be minimized by careful design and operation 
of the pumping st泌的n. It is important, for example, to achieve a good match between 
incoming flows and the pumping rate. This will avoid surcharging of the incoming sewers 
and also minimise wear and tear to the pumps caused by excessive starting and stopping. A 
deodorisation system will be installed in order to reduce odour to an acceptable level. The 
deodorisation system is discussed further in Section 5. 
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4. Noise Impacts 

4.1 Introductiol1 

4. 1.1 This section deals with the noise impacts associated with the construction and operation of the 
PS. The relevant assessment criteria, input assumptions and assessment methodology are 
described below 

4.2 Envirol1mental Standards and Guidelines 

COllstructioll Noise 

4.2.1 Noise impacts arising from the construction activities at the PS are assessed in accordance 
with the Noise Control Ordinance , 1988 (NCO) and the Technical Memorandum on Noise 
from Construction Works other than Percussive Piling (EPD , 1991). 

4.2.2 Construction activity during restricted evening and night-time hours (19:00 - 07:00 hours) and 
on general holidays and Sundays is not expected and piling plant will not be used. Thus , an 
assessment criterion of L,.(30 min) 75 dB(A) (façade noise level) for this urban area has been 
adopted. 

Operatiollal Noise 

4.2.3 Operational noise is assessed on the basis of the Technical Memorandum for the Assessment 
of Noise from Places other than Domestic Premises , Public Places or Construction Sites 
(EPD , 1989) 

4.2 .4 The Technical Memorandum requires that the neighbourhood of the PS be characterized to 
determine the Area Sensitivity Rating (ASR). The Noise Sensitive Receivers (NSRs) are 
located on the Hung Hom Reclamation, adjacent or close to the Hung Hom Bypass and 
Princess Margaret Road Link. The NSRs may thus be assumed to have an ASR of "C" , 
appropriate for an urban area directly or indirectly affected by a major road. The operational 
phase NSRs are shown in Figure 2.3. 

4.2.5 On the basis of this ASR , the appropriate Acceptable Noise Levels (ANLs) for NSRs in the 
study area are shown in Table 4. 1. Since sensitive receivers OSRI (magistracy) , OSR3 
(primary school) and OSR5 (clinic/community) will not normally be in use at night , the night
time assessment criterion is not applicable 

4.2.6 In addition to the above criteria the Hong Kong Planning Standards and Guidelines (HKPSG) 
require that fixed noise sources should be designed so that , when assessed in accordance with 
the Technical Memorandum , the level of the intrueling noise at the façade of the nearest SR 
should be either 5 dB(A) below the appropriate ANL or below the prevailing background 
noise level 、 whichever is lower. Since it is not possible to establish a representative 
background noise level (due 10 the presence of plant and equipment associated with the 
reclamation works) the criterion of ANL-5 dB(A) has been adopted for this assessment. 
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Table 4.1 Acceptable Noise Levels for Operational Noise 

「
l
L
r
I
L

OSRr, OSR3 , OSR5 

OSR2 

70 

70 

「
L

「
L

4.3 Impact of Construction Phase 

4.3.1 The reclamation is currently vacant, and construction of the pumping station is expected to 
proceed concurrently with other developments on the reclamation 

「
l
L

「
i
L

4.3.2 The construction of the PS will be carried out in sequential steps. Major construction works 
will involve diaphragm wall and micro-piles , basement structures , super-structure , finishing 
works , building services installation and other works. Table 4.2 details the plant and 
equipment required for each construction task. 

Table 4.3 Construction Noise Calculations 

「
L

「
L
F
l
L
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L
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4.3.3 The equipment schedule shown in Table 4.2 is a tentative one indicating the types of plant 
and equipment that will be on site at a given stage. It is unlikely that all the equipment 、、lill
be used simultaneously during a particular construction stage. However, for the purpose of 
this assessment, total sound power levels (SWL) during various construction stages have been 
calculated based on the assumption that all plant and equipment will be operated at the same 
time. As indicated in the table , construction of basement structures will be the noisiest work 
(estimated total SWL = 126.1 dB(A)) , representing the worst case scenario for the 
construction noise assessment. 

4.3 .4 Calculations for the Corrected Noise Level (CNL) at the most affected NSR, Whampoa 
Garden (i.e. CSRl) , are given in Table 4.3. The CNL at CSRI is predicted to be 69.2 
dB(A); well within the EPD recommended noise level of 75 dB(A). 
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Table 4.2 Typical Plant and Equipment Requirements for Construction of the PUIlIping Station 

Air compressor l 109 

Backhoe 112 

Bar bender 90 

Bentonite filtering plant 105 

Boring machine 2 115 

Diaphragm Wall and |Co…pum 109 124.2 
Micro-piles 

Concrete truck with mixer 109 

Dump truck 2 117 

Electric saw 3 108 

Generator l 108 

Mobile crane (with grab) 2 112 
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Tablc 4.2 (Cont'd) 

Air cOll1pressor 109 

Backhoe 112 

Bar bender 90 

Concrete pUll1p 109 

Concrete truck with ll1ixer 109 

DU ll1p truck 2 117 

Base ll1ent Structures I Electric saw 3 108 126.1 

Generator 108 

Mob iIe crane (with grab) 2 112 

Concrete cO ll1pactor 4 105 

Convey beIt 90 

Dewatering pump 4-6 85 

Pneumatic breaker (hand held) 4 117 
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Tablc 4.2 (Cont'd) 

Super-structure 

Finishing Works 

8uilding Services Installation & Other 
Works 

External Works & Pavement 

「「 們可

Bar bender 

「一「
、…，

Concrete compactor 

Electric saw 

Generator 

Mobile crane 

Electric saw 

I Generator 

Mobile crane 

I Generator 

8ackhoe 

I Generator 

soil compactor 

「于1
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l 90 

4 105 

3 108 
117.3 

108 

112 

3 108 

108 116.2 
112 

108 108 

112 
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4.4 Impact of Operational Phase 

4.4 .1 The plant and equipment likely to contribute to noise arising from the PS are indicated in 
Table 4 .4 together with their respective number , location , capacity , type of containment , 
operation mode and sound power level. 

[LFILrlL 

4.4 .2 The general arrangement of the PS and layout of the major noise generating plant and 
equipment are indicated in Drawing Nos. RH/240 l/Pl72 , P173 and P174 in Appendix C 

4.4.3 The noise levels arising from the plants and equipment have been predicted using the 
following equations: 

CNL = PNL + C(e) + C( i) + C(r) + C(η (1) 

where , CNL = 
PNL = 
C(e) = 
C( i) = 
C(r) = 
C(f) = 

corrected noise level , dB(A) 
uncorrected noise level , dB(A) 
end correction for fan , dB(A) 
insertion loss of enclosure, dB(A) 
reverberation correction, dB(A) 
façade correction, dB(A) 

The uncorrected noise level is calculated using the following equation 

where , SWL = 
R = 

sound power level , dB(A) 
source-receiver distance , m 

PNL = SWL - 20 log R - 8 ......(2) 

4.4.4 The worst case scenario - all duty sewage pumps , sump pumps and ventilation fans operating 
simultaneously - has been adopted for the operational noise prediction. 

一I
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4.4.5 The corrected noise levels at the nearest façade of the SRs has been calculated according to 
Equations (1) and (2). Apart from distance attenuation and façade correction, a correction 
of + 3 dB(A) has been applied to the predicted noise levels to account for the exit effects of 
the fans 0 1' reverberation effects of the sewage pump motors. 1n addition, the screening 
effects due to building/room enclosures have also been taken into account. The noise 
assessment , however , has assumed that all entrances and' doors are normally closed. 

4.4.6 Tables 4.5 to 4.8 show the predicted corrected noise levels at the respective SRs. According 
to the noise calculations , the predicted operational noise levels at OSRl , OSR2 , OSR3 and 
OSR5 are 48.7 ， 31 刀， 32.1 and 31.9 dB(A) respectively. These noise levels comply with the 
HKPSG stipulated daytime/evening and night-time noise criteria of 65 and 55 dB(A) 
respectively. As such , the operation of the PS is unlikely to cause significant impact to 
nearby SRs. 
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Taùlc 4.4 l'lallt alld Equipmcllt Schcdulc for Illstallatioll ill the Pwnpillg Station 

6 Mechanical Building 900 1/, @ 21 m (250 KW) 

Sump Pump 2 Sump pits in d可 well 21 1/5 @ 5 m 

Belt drÎvcn (an (for dry we ll) 3 Mechanical Building" 1.86 1113/s @ 350 Pa 

Axial (an (for wet well) 2 Mechanical Buildingb I 且6 m3/s @ 350 Pa 

Axial (3n (for scrcen chamber) 恥1echanical Buildingb 1.25 111'ls @ 300 Pa 

尸--、
‘一，

亡?何7

Enclosed 

Enc10sed i 
Semj.enclosed 

SemÎ-er 

Semi-en伽ed I 

.:-J 

(see note)" 

IntemliUent 

Continuous 

Continuous 

Continuous 

c-l 「才才

88 

」 85 

76.5 

76.5 

74 

NOIes: a Thcre arc (WO scts of scwage pumps , each comprising 2 dUly and 1 slandby pumps (one set consists of pump n05. I 個 3 and lhe other set consists of pump 005. 4 個 6). Al1 4 duty 
pumps wi1\ be 00 under the worst situation 

b It is assumed that all fans wiJI be moumcd at somhem end (at ceiling level) of the Mechanìcal Building and exhausted through the southem wall of lhe building 
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Table 4.5 I'rcdictcd Operational Noise Levels at OSRl 

No.l 88 30 -20 +3 +3 

No.2 88 27 51.4 -20 +3 I 37 .4 

Sewage Pump“ No.3 88 24 52 .4 20 

No.4 88 18 2日 +3 +3 

NO.5 88 15 56.5 -20 I +3 +3 42.5 

No.6 88 12 58 .4 +3 44.4 

Sump Pump (n巴ar sewage pump 00. 1) 85 30 47.5 

Pump (near sewage pump nO. 6) 85 14 54.1 

Fans (2 n肘. for d叩 well) 79.5 Þ 35 40.6 +3 -10 +3 36.6 

Fans (2 005. for wet well) 79.5 h 35 40.6 +3 -10 +3 36.6 

Fan (for screen chamber) 74 35 35.1 +3 10 +3 31.1 

Total Noise Level al Receiv t: r 48.7 

NOIes: a The 2 pumps of each pump SCt closest 10 the sensitive receiver (i.e. 100al 4 pumps) have been alJowed for 
noìse calcula!ioll. 

b Total sound power level for 2 fans. 

「
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No.l 88 162 -20 +3 +3 

No.2 88 160 35.9 20 +3 +3 21.9 

Sewage Pump" No.3 8日 158 36.0 20 +3 +3 22.0 

No.4 88 156 20 +3 +3 

No.5 88 154 36.2 -20 +3 +3 22.2 

No.6 88 152 36 .4 20 +3 +3 22 .4 

1l0. 1) 85 161 32.9 20 +3 15.9 

Sump Pump (11阻 r sewage pump 110. 6) 85 155 33.2 20 +3 16.2 

F且ns (2 ot時. for C.I可 wt!ll) 79.5h I 157 I 27.6 一， 3 -10 +3 23.6 

Fans (2 !lOS. f()r wet wcll) . I 159 I 27.5 I +3 I -10 I +3 23.5 

Fan (for screen chamber) 74 I 161 I 21.9 I +3 I -10 I +3 17.9 

[;川 31.0 

NOles: a The 2 pumps {)f cach pump sel C]OS巴 st to the sensilivc rcceivcr (i .e. ul\al 4 pumps) have b巳en a l1 0wed for 
noise calculalion. 

b TOIal sound powcr level for 2 fans. 
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Table 4.6 I'redicted Operational Noise Levels at OSR2 
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Table 4.7 Predicted Operational Noise Levels at OSR3 

NO.l 88 213 -20 +3 +3 

NO.2 88 210 33.6 .20 +3 +3 19.6 

Sewag巳 Pumpk
No.3 88 207 33.7 .20 +3 +3 19.7 

NO.4 88 204 .20 +3 +3 

NO.5 88 201 33.9 一20 +3 +3 19.9 

No.6 88 198 34.1 一20 +3 +3 20.1 

Pump (near sewage pump nO. 1) 85 211 30.5 .20 +3 26.5 

Sump Pump (near sewage pump 110. 6) 85 202 30.9 -20 

Fans (2 1105. for dry well) 79.5~ 213 24.9 +3 -10 

Fans (2 1105. for wet-we ll) 79.5h 215 24.9 +3 信 -10 +3 20.9 

Fan (f(}r screen chamber) 74 217 19.3 +3 -10 +3 15.3 

TOlal Noise Level at R巴ceiver 32.1 

Notes: a 'The 2 pumps of each pump set closest 10 lhe sens Ît ive rcceiver (i.e. tota[ 4 pumps) have been allowed for 
noise calculation. 

b Total sound power level for 2 fans. 

Table 4.8 Predicted Operational Noise Levels at OSR5 

NO.l 88 210 -20 +3 +3 

No. 2 88 209 33.6 -20 +3 +3 19.6 

Sewage Pump詛
NO.3 88 207 33.7 -20 +3 +3 19.7 

No.4 88 207 33.7 -20 +3 +3 19.7 

No. 5 88 209 33.6 .20 +3 +3 19.6 

No , 6 88 210 。20 +3 +3 

Sump Pump (ncar sewage punlp n口.1) 85 211 30.5 -20 +3 I 26.5 

Sump Pump (near 5巴wage pump no. 6) 85 211 30.5 一20

Fans (2 1105. r()r c..I ry we l1) 79.5 h 20& 25.1 +3 -10 +3 21.1 

Fans (2 005. for wet well) 79.5 b 210 25.0 +3 -10 +3 21.0 

Fan (for scn:en chamber) 74 212 19.5 +3 .10 +3 15.5 

Total Noise Level al Receiver 31.9 

Noles: a The 2 pumps of each pump sel closest 10 the s巴 nsitive receiver (i.e. IOtal 4 pumps) have heen allowed for 
noise calculation. 

b Total sound power level for 2 fans. 
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4.5 

4.5.1 

4.5.3 

4.6 

4.6.1 

Mitigation Measures 

As demonstrated in Sections 4.3 and 4.4 above , both construction and operational noise levels 
predicted at the SRs will be well within the prescribed assessment criteria. As the noise 
impacts will be insignificant, the implementation of specific mitigation measures is not 
anticipated. However , the Contractor should observe the following site management and 
general noise control measures as good practice. 
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• Good housekeeping: Noisy equipment and activities should be sited by the contractør 
as far from SRs as is practical. Idle equipment should be turned off or throttled 
down 

• Proper plant and equipment maintenance: Construction plant and equipment should 
be properly maintained , operated and used no more often than is necessary 

• Use of quietened plant and equipment: Noisy plant or equipment should be replaced 
by quieter alternatives where possible (e.g. plant with vibration isolation devices , 
partial or full acoustic enclosures). 
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軍 Manual operation: If site conditions permit, manual operations would generally be 
the quietest process 

• Careful scheduling ofworks: Noisy activities can be scheduled to minimise exposure 
of the SRs to high levels of construction noise. Construction activities should be 
planned so that the parallel operation of several sets of noisy equipment is avoided. 

回 Limited hours of use for PME. Noisy PME should be operated only during normal 
daytime. Prolonged operation of noisy equipment should be avoided 

• Use of temporary noise barriers: Enclosures or partial enclosures for noisy activities 
should be applied where the noise impact is potentially severe. 
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Likewise, no specific mitigatory measures will be required for operational noise impacts , 
however the proper placement of plant and equipment is encouraged. Given that the PS will 
be situated immediately adjacent to the Regional Magistracy (OSR1) , it is recommended that 
noisy equipment be installed along the southern site boundary if practical. The exhaust 
louvres of the ventilation system, therefore , should be located on the southern wall of the 
Mechanical Building (location. of exhaust louvres is also determined by considerations on 
odour impact , see Section 5.5 for details). 

CWllulative Impacts 

Two public works projects in the Hung Hom Bay reclamation area are to be implemented 
concurrently with the PS works and could result in cumulative impacts. These projects are 
(1) the Princess Margaret Road Link/Hung Hom Bypass; and , (2) the engineering 
infrastructure works including sewer and water mains. 
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4.6.2 At the time of construction of the pumping stati凹， construction of the Princess Margaret 
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Road Link/Hung Hom Bypass may be taken place close to the PS site. The construclion 
noise level during lhe daytime al Whampoa Garden Phase 4 (i.e. CSRl) was estimated to be 
78 dB(A) , as reported in the "Hung Hom Bypass and Princess Margaret Road Link 
Preliminary ReportPart 1 Volume 1 - Report (Final)". The cumulative construction noise 
impact contributed by the PS (69.2 dB(A) at receiver CSR l) would be 0.5 dB(A). The 
cumulative effect would therefore be negligible as noise generated by the construction of the 
Princess Margaret Road Link/Hung Hom Bypass will be the dominant source. 

4.6.3 In the absence of information relating to the engineering infrastructure works , the precise 
nature and extent of the overall cumulative impacts cannot be determined at this stage 
However, given the small scale of the construction work associated with the PS , and the 
ample buffer distance between the site and the sensitive receiver , it is unlikely that the PS will 
contribute significantIy to the cumulative impacts on any nearby sensitive receivers 

4.7 Conclusions 

4.7.1 Construction of the PS will generate noise from the use of powered mechanical equipment. 
Given the nature and scale of the construction activities , and the sensitivity and proximity of 
the nearest SRs , construction noise is unlikely to be a major constraint. The maximum noise 
level at the receiver has been predicted to be 69.2 dB(A) when construction of basement 
structures is under way. As a preventive measure, the contractor should observe good 
housekeeping practices and general noise control provisions 

4.7.2 During the operational phase , pumps and fans represent tl)e principal noise sources in the PS 
The noise assessment indicates that noise level at the most affected receiver, OSR 1, will be 
48.7 dB(A). This demonstrates that the noise impact due to the operation of the PS will 
comply with both the daytime , evening and night-time noise criteria. Since the impact is 
unlikely to be significant , no special mitigation measures are required. Nevertheless , it is 
recommended that the exhausts of the ventilation system be located on the farthest wall from 
OSRl in order to minimize the noise impact 
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5. Air Quality Impacts 

5.1 Introduction 

5. 1.1 This section examines the potential air quality impacts associated with the construction and 
operation of the PS , focusing in particular upon the practical application of suitable odour 
mitigation measures. The relevant assessment criter恤 input assumptions and modelling 
methodologies are described below 

5.2 Environrnental Standards and Guidelines 

ConstructÎoll Dust 

5.2.1 Construction dust impacts have been assessed in accordance with the Air Pollution Control 
Ordinance, 1983 , which established a set of health-related Air Quality Objectives (AQOs) for 
seven pollutants , including TSP and RSP. Compliance with the AQOs shown in Table 5.1 , 
as well as the 500μg/m' 1-hour TSP guideline recommended by EPD , is required 

Table 5.1 Hong Kong Air Quality Objectives 

Notes: a 
b 

Not to be exceeded more than once per year. 
Arithmetic means. 

Odour 

5.2.2 Odour is a subjective parameter and there is no statutory criteria for maximum levels of 
odours in Hong Kong. For the purpose of odour monitoring , the EPD's recommended odour 
nuisance criteria is 2 odour units (OUs) at the site boundary. For the pu巾的e of odour 
modelling , a level of 5 OUs averaged over 5 seconds at the sensitive receiver will be used 

5.3 Impact of Construction Phase 

5.3.1 The magnitude of cO lJstruction dust impacts depends largely on the interaction between the 
dust sources (e.g. earth moving activities , building construction, material handling and 
construction-related traffic movements) , sensitive receivers and the dust generation/dispersion 
process. 
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5.4 Impact of Operational Phase 
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5.3 .2 The construction works involved in this case are not extensive and will be no more dusty than 
other building construction projects of a comparable size in Hong Kong. The anticipated 
construction programme is short - the PS is scheduled to be completed within 48 weeks - and 
the nearest SR (CSRl) , is located 330 m from the site boundary. Provided that good 
housekeeping practices are adhered to and dust control measures are implemented at site , no 
major dust impact is envisaged during the construction phase 

5.4 .1 The only significant operational air quality impact likely to arise from the handling of sewage 
in the PS will be odorous emissions. 

5.4 .2 Odour-producing substances found in sewage generally consist of complex mixtures of small , 
relatively volatile compounds which are odorous both individually and collectively. Most of 
the odorous emissions result from the anaerobic decomposition of organic matter containing 
sulphur and nitrogen 
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5.4.3 Among the many potential odour sources within any sewerage system , hydrogen sulphide 
(H2S) is the most commonly known and prevalent odorous gas (USEPA , 1985). ln this 
regard the concentration of H2S has been employed as a representative odour level for the 
odour assessment 

Odour Unit and Odour Concentration 

5.4.4 The definition of odour unit adopted by EPD is based on that used by the Environmental 
Protection Authority (Victoria) , Australia. According to this definitio口， an odour unit is 
defined as the ratio of: the volume which the sample occupies when diluted to the odour 
threshold , to the total volume of the sample. 

5.4 .5 Analogous旬， the odour unit can be determined in terms of odour concentration (in parts per 
million by volume, ppm,): 

OU = actual odour concentration / odour concentration at threshold level 

5.4.6 Since the threshold concentration of H2S, the carrier gas of the odorous emissions , is 0.00047 
ppm" the odour unit at a particular sensitive receiver can be represented by the following 
mathematical relationship 

OU concentration of H2S at receiver / threshold concentration of H2S 

= concentration of H2S at receiver / 0.00047 ppm, 

Alternatively , using μg/mJ as the concentration unit 

OU = concentration of H2S at receiver / 0.6535μg/mJ 

5.4 .7 Therefore, EPD's recommended odour limits at the sensitive receiver and the site boundary 
are 3.27μg/mJ (or 0.00235 ppmvl and 1. 31μg/mJ (or 0.00094 ppmvl respectively. 
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Emission Rate of H,S 

5.4.8 Emission of H,S from the PS has been calculated based on two considerations: (1) rate of H2S 
generated from the wet well; and (2) ventilation of the wet well 

5.4.9 Emission of H,S from the wet well under typical sewage conditions has been estimated 
according to the equations developed by Pomeroy (USEPA , 1985): 

R" = 0" / dm 

0" = 0.69 X (su)3/' x j x DS 

where, R" = emission of H,S , mg/l-hr 
的" = tlux of H2S, g/m2-hr 
dm = mean hydraulic depth , m 
s = slope of energy grade line, m/m 
u = stream velocity , m/s 
j = proportion of dissolved sulfide pr臼ent as H2S 
DS = dissolved sulfide concentration , mg/l 

The following sewage characteristics have been adopted. 

Temperature of sewage = 200 C 
pH of sewage = 7 
DS = 4 mg/l 

5.4.10 The rate of H2S emitted from the PS through the ventilation system has been calculated using 
the following equation: 

Rate of H勻s

vented outside = (R" x ventilation rate) / ventilated volume 
the PS 

Ventilation will be provided to change air in the lower 3 m of the wet well 25 times per hour , 
which corresponds to a ventilation rate of 223 m3/minute. 

5.4 .11 Based upon the H,S emission rate and ventilation rate calculation using the equations above , 
the predicted rate of H,S released from the PS will be 3.2xlO.5 且心 ， which exceeds the d巳:sign
criterion of 5xlO.7 g/s as determined in the Key Issues Report (KIR). Therefore , detailed 
odour assessment and appropriate deodorization of ventilation emissions are required 

Odour Modellillg 

5.4.12 The concentration of H,S at SRs has been calculated using the ISCST model (urban mode for 
point source and l-hour concentration) , based on the recommended odour level of 5 OUs at 
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• Since the mechanical ventilation system has not been finalised y凹， the exit velocity 
and exit diameter have been assumed to be 7 m/s and 800 mm respectively , which 
are typical for extraction fans suitable for this type of application 
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the sensitive receptor and adjusted to a 5-second averaging time. One year's sequential 
meteorological data from the Royal Observatory's King's Park Station for the year 1993 has 
been used 

5.4 .13 The following input parameters have been used for the odour modelling: 

• According to the latest pumping station layout available at this stage, the odour 
source height (i.e. location of the wet well ventilation exhaust) would be at 3 m above 
ground 

Cs sec = C3 mîll X cf 
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• The wet well ventilation exhaust louvre shall be installed on the southern wall of the 
Mechanical Building furthest from the nearest SR (OSR I). 

5.4.14 The adjustment of concentration averaging time has been based on R.A. Duffee, et al (1991) 

C1 hr = C3 min X (t3 n巾 I t，加)P

where, C = odour concentration 
t = averagmg tJme 
p = power-Iaw exponent 
cf = correction factor 
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Odour Modelling Results 

5.4.15 The results of the unmitigated odour modelling are presented in Figure 5.1 and are 
summarized in Table 5.2. The odour modelling indicates that the concentration levels at 
OSR2 , OSR3 , OSR4 and OSR5 are less that 1 OU , and therefore comply with EPD's odour 
criterion. However , the odour concentrations at OSRI at levels 10 m and 20 m are 5.2 OUs 
and 6.5 OUs respectively. It is clear that the air quality impacts on OSRI are significant and 
mitigation measures will be required. 
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Table 5.2 Predicted Odour Concentration Levels at Sensitive Receptors 
(Ul1mitigated) 

OSR1 

OSR2 

OSR3 

OSR4 

OSR5 

30 

150 

200 

120 

230 
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5.5 Mitigatiol1 Measures 

Conslruction Phase 

5.5.1 Although construction activities are unlikely to cause a significant impact , it is recommended 
that the contractor should observe the fo l1owing site management and general dust control 
provisions as good practice: 

• Stockpiles of sand and aggregate greater than 20 m3 for use in concrete manufacturing 
should be enclosed On 3 sides with wa l1s extending above the top of the pile and 2 
m beyond the front of the pile. 

自 Effective water sprays should be employed during the delivery and handling of al1 
raw and aggregate and other similar material when dust is likely to be created and to 
dampen al1 stored materials during periods of persistent dry and windy weather. 

區 Contractor should restrict al1 motorised vehicles to a maximum speed of 8 kph 

• Areas within the site where there is regular movement of vehicles should have an 
approved hard surface and be kept clear of loose surface material. 

區 Wheel washing facilities should be instal1ed and used by al1 vehicles leaving the site. 

區 Any conveyor belts should be fitted 丸"ith wind boards and conveyor transfer points 
and hopper discharge areas should be enclosed in order to minimise dust 臼nissions.

區 Cement and other fine grained materials delivered in bulk should be stored in closed 
silos fitted with high level alarm indicators 

• Weight hoppers should be vented to a suitable filter 

E Details of adequate dust suppression plant, including water bowsers with spray bars 

95/21 \3月 AR.FJN/(Rev. Al -31- Rust Asia I'acific 



or means of applying surface chemical treatment , should be submitted to and 
approved by the RSS 
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回 Any vehicle with an open load carrying area used for moving potentially dust 
producing material should have properly fitting side and tail boards and a tarpaulin 
cover 

Operational Phase 

5.5.2 The odour assessment has concluded that odour control and prevention measures are needed 
as a safeguard against the possibility of odournuisance. Mitigation.can be achieved through 
the design of the PS , installation of suitable deodorisation units and good housekeeping 
practIce，自ther by preventing H,S emissions , or by treating H,S-contaminated ai r. 

5.5.3 

5.5 .4 

5.5.5 

5.5.6 

5.5 .7 

5.5.8 

Pumpùzg Statio lZ Design 

Careful design of the pumping station and associated mechanical systems can help to prevent 
odour release. Selιcleaning velocities should be maintained at all sewers and channels to 
prevent solids deposition. From the odour prevention point ofview , a minimum self-cleaning 
velocity of 0 .45 m/s at minimum flow is advised. A velocity of less than 0.2 m/s may cause 
deposition of organic solids and grit, with resulting generation of objectionable odours. 
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Ventilation outlets should be directed away from the adjoining SR (OSRl) to help ameliorate 
the odour impact. 1n particular, the exhaust louvre for the wet well should be installed on 
the southern wall of the Mechanical Building 

The release of H,S gas can also be minimised by matching the pumping rates , which are 
determined by pump duties and operational sequences , as closely as possible to the inflow 
rates. 1n this way , surcharging of the influent sewers , with its consequent odour production , 
may be avoided. 

DeodorisatiolZ System 

A review of possible odour control and prevention technologies suited to the present 
application was undertaken in the Key 1ssues Report. Those deodorisation techniques which 
were evaluated included 

國 alf 1吋ectl凹，. oxygen injection; 
• addition of hydrogen peroxide; 
• addition of chlorine; 
• use of wet scrubbers; and , 
• use of carbon filters. 

Table 5 .3 summarises the m句or advantages and disadvantages of the principal deodorisation 
techniques. 

Given that the sewage will be relatively fresh , oxygenation of the wet well will not be 
required and the use of air i吋ection or oxygen i吋 ection is likely to be ineffective. 
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5.5 .9 Hydrogen peroxide and chlorine are strong oxidants. Their transportation , storage and 
handling imply risks that must be managed with extreme care. The use of hydrogen peroxide 
and chlorine in a densely populated area such as Hung Hom is particularly risky. Based on 
these safety considerations, it is recommended that these twotreatment techniques should not 
be employed in the PS 

5.5.10 While wet scrubbers are well suited to ventilation of the 間， their application in the PS are 
discouraged because the common reactive compounds added to scrubbing Iiquid (e.g. 
chlorine, potassium permanganate, hydrogen peroxide or ozone) may cause potential hazards 
or high operating costs. 

5.5 .11 Another standard odour control technique is thermal incineration. Since thermal incineration 
is generally only used for very high volumes of odorous industrial emissions , it would not 
be suitable for the PS due to high capital and running costs. 

5.5.12 Biological treatment in the form of biofilters can also be used in sewerage applications. 
Odour removal is achieved by the use of micro-organisms grown on an inert packing media. 
Biofilters may be started up with a mixture of activated sludge and nutrient solution. As an 
alternative treatment process , odorous air may be passed through a soil , peat or composite 
bed , where odour is removed under the influence of enzymes produced by micro-organisms 
in the soi l. Although the installation and running costs of this type of deodorisation system 
are relatively low, odour breakthrough is more Iikely and the biofilters are in general less 
effective than other odour control systems such as activated carbon. 

5.5.13 Activated carbon filters are considered the most suitable deodorisation measure for the PS. 
This odour removal technique has many benefits over other methods discussed above. The 
major advantages of an activated carbon system are: 

• Activated carbon filters are very efficient in reducing odour. Typical activated carbon 
filter products may offer odour removal efficiencies ranging from 75 % to over 
99.5% . 

• This deodorisation method does not involve the use of hazardous chemicals and thus 
it can be used safely in urban areas . 

• Proper regeneration of carbon could reduce the operating cost and increasethe useful 
life of carbon for odour removal 

• The activated carbon odour control system is easy to install and maintain as it could 
be isolated from the ventilation system without affecting the normal operation of the 
exhaust fans. 

區 Considerable local experience exists in the design , installation and operation of this 
type of system. 

5.5.14 A number of options are available for the regeneration of spent activated carbon, for example, 
in-situ regeneration and off-site regeneration. Since the design of the ventilation system (e.g. 
system layout, equipment selection , pressure and f10w calculations) has not been finalised at 
this stage, it is recommended that the detailed design of the deodorisation system should 
include performance and cost comparisons for various activated carbon options. 
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Table 5.3 Advantages and Disadvantages of PrillcipaI Deodorisation Systems 

Cost Equipment and Space Operational Needs 
Systcm Requirements and Restrictions M吋or Disadvantagesl Advantages 

Capital Running 

Bio日Iter Low/Moderate Low Moderate Relatively simple • Desorption if concentration varies significantly 
. Odour breakthrough possible 
• System inflexible 
.Limited local experience 
• Low capitaI & operational costs 

Wet Scrubber Moderate High Moderate I High Frequent maintenance • PotentiaI for desorption 
. Complex system 
• Scrubbing compounds e.g. Cl, & H,o, are potentially 

hazardous 
• System highly flexible 

Ozone Moderate I High High Moderate I High Frequent maintenance • PotentiaI hazard 
& c10se monitoring • Limited locaI application 

• Very effective odour removaI agent 

11 Activatcd Low Low I Moderate Low Relatively simple • Regeneration or replacement of carbon required 
Carbon • Simple but efficient system 

. Cost effective 
• Widely instaI led in locaI sewerage pumping stations 
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Odour Prevention 

5.5.15 The implementation of good housekeeping practices at the PS will also contribute to the 
prevention of odorous emissions. The following practices should be incorporated into 
maintenance procedures at the plant: 

E Wet wells should be inspected weekly to ensure that odour-generating grease, oil and 
scum do not accumulate. If build-up of these substances is a problem, the frequency 
of inspection and removal will have to be increased . 

• Regular cJeaning and flushing of screens and other 月ewage handling equipment should 
be enforced, 10 prevent the accumulation of odour-producing organic debris 

• Grit stored on the site should be kept in cJosed containers. Grit should not be stored 
for long periods of time before disposal 

• Sludge deposits in wet wells and channels should be regularly removed , and the walls 
flushed. Sludge left in the pump and pipes can produce odorous gas. When shutting 
down a pump for a prolonged period of time, it should be completely drained and 
sludge removed from the pump and connecting pipes. 

• Regular inspections and services on deodorisation and ventilation systems should be 
provided to ensure the proper operation of these systems. 

Mitigated Odour Modelling Results 

5.5.16 An activated carbon deodorization system offering a minimum removal efficiency of 75 % is 
recommended as this is appropriate for a system capable of polishing air flows to the required 
extent. Results of the mitigated odour modelling for receiver OSRl at levels 10 m and 20 
m are presented in Table 5.3. The worst case maximum predicted odour level at OSRl is 
1.625 OUs , and thus EPD's odour modelling criterion can be complied with when mitigation 
is implemented. 

Table 5.4 Predicted Odour Concentration Levels at OSRl (Mitigated) 

/ 
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5.6 Cumulative Impacts 

5.6.1 Given the small scale of the PS , the air quaIity impacts associated with other more extensive 
infrastructure projects within the study area are likely to overshadow those impacts associated 
with the proposed works. Therefore it is unIikely that the PS .will contribute significantly to 
the cumulative impacts on any nearby .sensitive receivers 

5.7 Conclusions 

5.7.1 Given the nature and scale of the construction activities , and the sensitivity and proximity of 
the nearest SRs , dust generated during the construction phase is unlikely to be a major 
constraint. However, the contractor should observe the recommended housekeeping and 
general dust control measures as a preventive measure 

5.7.2 During the operation of the PS , odour will cause significant impact to the sensitive receivers 
in the vicinity. The principal odour source is H,S emitted from sewage in the wet well. To 
ameliorate this adverse impact , activated carbon filter with a minimum 75 % odour removal 
efficiency is recommended. Performance and cost effectiveness of various system options 
should be evaluated when conducting the detai! design of the deodorisation system. 

「
l
L
p
l

卜u
r
-
-
u
r

卜
l
u

f
l
L

「
l
L
f
l
L

95/2113月 AR.FIN/(RC\'. A) -36- R凶1 Asia I'acific 

[
L
f
1
)

「
L
I
1
)



「
L

「
L
F
L

「
L

「
i
L
F

卜
L

r
l
L

「
L
F
K
U
P

卜
L

「
仁

「
卜L

「
L

「
l
u

「
L

扣發滋滋綴言 黨雖黨簽發發鱗鱗雖說接|

6. Water QuaIity Impacts 

6.1 Introduction 

6. 1.1 This section examines the water quaIity impacts arising from the operation and construction 
of the PS. 

6.2 Enviromnental Standards and Guidelines 

6.2.1 The principallegislation relating to marine water quality in Hong Kong is the Water Pollution 
Control Ordinance, 198011990 (WPCO). The WPCO makes provision for the gazetting of 
Water Control Zones (WCZ) within which specific Water Quality Objectives (WQO) are 
declared. The WQOs form the basis of limitsapplied to the quality of any discharges 
entering the water body via sewers , storm drains or surface runoff. These Iimits are 
embodied in the relevant Standards for Effluents Discharged into Drainage and Sewerage 
Systems , lnland and Coastal Waters (EPD , 1991) 

6.2.2 The implementation of the WPCO in the study area, in the form of the Victoria Harbour 
WCZ, will be in 3 phases. Phase 1 was gazetted on 1 November, 1994 and covers inland and 
coastal areas to the east and west of the Harbour and includes an area between Yau Long and 
Jordan Valley in the vicinity of Kai Tak Airport. The Victoria Harbour WCZ is scheduled 
to be extended to Hung Hom Bay by 1997. 

6.2.3 At present no WQOs have been set for the study area which includes Hung Hom Bay. Hence 
there is no statutory control on the quality of liquids discharged to these waters. However, 
the design of the respective facilities should take into consideration the requirements of the 
Pase 1 WQOs which will come into effect in Hung Hom Bay as a result of the gazetting of 
Phases II and III of the Victoria Harbour WCZ. The Phase 1 WQOs are shown in Table 6.1. 

6.3 Existing Water Quality 

6.3.1 The ability of Victoria Harbour to assimilate pollutants is governed by its estuarine flows and 
tidal flushing. The residual flows through Victoria Harbour vary seasonally , with minimum 
flows of the order of 15 million m'fday. Currents in Hung Hom Bay's eastern fairway 
(indicative of currents in the study area as a whole) do not generally exceed 1 mfs. 

6.3.2 EPD have established a marine water quality monitoring station (VM4) which is indicative 
of water quality in Hung Hom Bay. The results from water quality monitoring station VM4 
(see section 2 , Table 2.2) indicate a high level of nitrogenous compounds and bacterial 
loading. E. Co /i and Ammoniacal-nitrogen concentrations regularly exceed the respective 
WQOs and Dissolved oxygen concentrations occasionally fall below the relevant WQO ( > 
4mgfl for 90% of samples) 

95121 J3/FAR.FIN/(Rcv .A) 37- R"刊 Asia Pacific 



Table 6.1 Water Quality Objectives for Victoria Harbour (Phase One) Water 
Control Zone 
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Aesthetic Appr:arance No objectionah!c耐凹r or disco 個 ratio剖，

Abscnce of IaTry residues, flotsam clC.; 
Mineral oil should nOL be visib!e 00 Ihe 
surface; 
No recognisabJe scwage dcrived debris 

Absence of subslaoces which might settle 10 
"山， 01加ctionable de戶silS

Whole Zone 

「
L
r
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Escherichia Coli not 10 凹cecd 1000/1由ml caJculated as the 

"ωllClric mean of 5 con鉛C山vc samples 
taken al intervals of 7 10 21 days 

Inllllld Walers 

Colour n叫【.0 excced 50 1-Iazen UniL! Inlaoo Wa晦"

Oissnlved Oxygen not le給 than 4 mg/J fl叮叩% of samp1es and 
n 現 Je55 Ihan 2 mg/l for 四% of S3m抖的
w;叫n 2 m of thc scahed.; 

Marinc Walers 

Salinity change due 10 waste 曲charge 00【仙 exceed

10% of natural ambicnt concentraliωn 

Wholc 201也
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001 Jc路 Ihan 4 mg/l lnlaJ叫 Waters

pH betwecn 6.5 and 8.S. change due 10 waste 
dischafgc not 10 exceed 0.2; 

Marine Walers 

not 10 cxcc:甜 Ihc: rangc of 6.0 - 9.0 lnland Waters 

T c:mperalure chll.nge due 10 waslc discharge not 10 excced 
2"C 

Wholc Zonc 

Sωipended Solids waste discharge 間1ωraise natural amhicnt 
con.cenLralion more than 30% nor cause rhc 
accumulation of solids which may advcrsely 
affecl a耶utic communities; 

MarilJc Walcrs 

AmmonÎacal.Nitrogcn annual aritlunetic mean 001 10 exceed 0.021 
mg/l 

Whole Zonc 
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nOI 10 c:xcc:ed annual median of 25 mgll In1and Walc:rs 

Nutriems ，"個 1d 1'101 bc pr口cnt in ql1l\lllilÎCS tlUI causc 
cxces.s ivc algal gr珈山.

制叫1 mcan dcplh aver3g倍。r inorg3niç 
m山Igcn nOI 仙 cxçced 0.4 mgl1 

Marine Wat.寸"

S-Day Biochcm 恥cal O)(ygcn Dcmal叫 1101 10 cxcccd 5 1118/1 Inland Walcrs 

Chcmical Û)(yg口1 Dcmand 001 10 c)(cccd 30 mg/l lnJanlJ Walcrs 

Toxic Suhs凶IlCCS 別叫 pre!i-Cnt 31 conccllIr訓ions sufficiω It 10 
çause danger 10 a<r凶uc organislIls 

Inland Watcrs 

6.3.5 Until the WPCO is extended to Hung Hom Bay in the form of the Victoria Harbour WCZ 
Phases 11 and IIl, and suitable WQOs are set, the assessment of potential impacts associated 
with the PS must be evaluated against the Phase 1 WQ郎， bearing in mind the existing poor 
water quality of Hung Hom Bay. 

6.3.6 There are no beneficial users as defined in the HKPSG located within the study area. 
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6.4 Impact of Construction Phase 

6.4 .1 Runoff from the 36ha Hung Hom Bay reclamation contains high levels of suspended solids 
which impinge upon the water quality of Hung Hom Bay. Construction sites , in general , also 
affect local water quality as a result of the potentially high levels of suspended solids that may 
be entrained in overland flows during rain storms , as well as posing a minor risk to water 
quality as a result of fuel oil spillages and machine washings 

6.4.2 However, the impacts specifically associated with the construction ofthe PS are limited. This 
is due to the small scale of the development, the minimal amount of excavation and material 
handling that will be required and the distance of the site from the waterfront. Typical 
construction methods employed during site formation and the construction of the works are 
unlikely to cause a significant impact upon water quality in Hung Hom Bay. In comparison 
with the other infrastructure projects on the reclamation , proceeding in tandem with the 
construction of the PS , the impacts are likely to be negligible 

6.S Impact of Operational Phase 

6.5.1 Under normal circumstances there will be no water quality impacts associated with the 
operation of the PS. In the rare event that the pumps fail or that flows exceed the maximum 
capacity of the works during storm events , sewage will by-pass the PS and discharge into 
Hung Hom Bay. The PS however , is designed in such a way as to minimise the risk of such 
events and the likelihood of emergency discharges to Hung Hom Bay is very low. It should 
also be noted that because of the circumstances under which an emergency release is likely 
to take place (that is prolonged and heavy rainfall) dilution of the sewage is likely to limit the 
impact of the emergency discharge upon the receiving water body. 

6.5.2 Given the existing poor water quality in the Bay and the rare circumstances which lead to 
such events - either an emergency scenario or heavy and prolonged rainfall which will 
effectively dilute the discharged sewage - the water quality impacts associated with such 
events are not considered significant, and do not warrant further assessment. Ultimately the 
water quality in the study area will be significantly improved as a result of these and other 
sewage improvement works 

6.6 Mitigation Measures 

6.6.1 The following measures should be investigated and reviewed for incorporation into the final 
design of the PS in order to reduce the likelihood of an emergency discharge and to avoid or 
minimise the impacts of such an event should it occur •• 
E.E.-provision of stand-by pumps; 

provision of emergency power supply; 
emergency storage with capacity to accommodate 2DWF; 
installation of fine screen on overflow; 
provision of telemetric signalling device; 
emergency discharge should be located below the Low Water Mark; and , 
implementation of an Action Plan to reduce response time to such emergencies 
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6.7 Cumulative Impacts 
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6.7.1 The water quality implications of existing and future projects in the study area are likely to 
overshadow those associated with the construction and operation of the PS. At present water 
quality in Hung Hom Bay is characterised by the impacts of ongoing construction and 
recJamation works. In the long term the gazetting of Phases II and III of the Victoria 
Harbour WCZ, the enforcement of the relevant WQOs and the implementation of theSSDS 
is likely to significantly improve local water quality 

6.8 Conclusions 

FILrlL 

6.8.1 The impacts upon the marine environment associated with the construction and operation of 
the PS will be minor. Given the existing poor water quality in the study area, the 
implementation of the SSDS in 1997 and the planned reclamation works in Kowloon Bay 
associated with South East Kowloon Development, the water quality impacts associated with 
the proposed works are not considered significant 
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7. Visuallmpacts 

7.1 Introduction 

7. 1.1 This section of the report identifies 

• Potential visual impacts which will be experienced during the construction and 
operational phases of the proposed development 

" Landscape mitigation measures 

國 Residual visual impacts after implementation of ihe mitigation measures 

7.2 Assessment Methodology 

7.2.1 The visual impact öf the proposed developments is assessed by : 

a. Investigation of the landscape context of the development site in terms of the 
surrounding topography , vegetation, landuse and landscape character. 

b. Identification of the major zones of visual influence of the site 

c. Identification of the potential visual receptors which will be affected by the 
development. 

d Synthesis of the above information leading to a comparative evaluation of the visual 
1mpacts. 

Zone of Visual Inf/.uence 

7.2.2 The zone of visual influence has been identified through site investigation and desktop 
analysis. The area of visibility is restricted by existing landforms , vegetation and buildings 
which surround the proposed sites. Having identified the zone of visual influence, it is 
possible to identify the potential visual receptors or groups of visual receptors within this 
zone 

Sensitiνe Visual Receplors 

7.2.3 For the pU中ose of this study , the potential visual receptors may be grouped into four main 
categories which are listed below. The relative sensitivity of these receptors and the context 
of potential visual intrusion associated with the proposed works is assessed below 

I. Those who view the development from their homes; 

This category of visual receptors is considered to be the most affected by any visual 
intrusion associated with the developments. This is because the attractiveness , or 
otherwise , of the outlook from the home will have a very significant affect on the 
home dwellers' perception of the quality and acceptability of their home environment 
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This category of visual receptors is considered more or Jess sensitive according to the 
type and nature of activity being enjoyed 
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and their general quality of life. 

ll. Those who view the development from their workplace; 

This category of visual receptor is considered to be comparatively less affected by 
potential visual intrusion than those in the first category. This is because they are 
employed in activities where visual outlook plays a less important, although still 
significant, role in the perception of the quality of the working environment. 

ii i. Those who view the development whilst taking part in an outdoor leisure activity; 

因 Visual backdrop to the development site from important view points. 
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iv. Those who view the development whilst travelling along a public thoroughfare 

The degree of sensitivity of these receptors depends to a large extent on the speed of 
travel and whether the view is continuous or occasionally glimpsed. Generally, the 
slower the speed of travel and the more continuoùs the viewing experience becomes , 
the greater the degree of sensitivity. 

7.2 .4 The significance of the visual impact of the sites on the visual receptors varies greatly and is 
ultimately dependent on the complex inter-relationship of a number of factors incJuding; 

• Nature of the development and its compatibility with the surrounding 
landscape. 

• Number and nature of visual receptors. 

E Distance of the visual receptor from the development site. 

'‘ 
Length of time the development is in view. 

E Landscape context of the development 

• Whether the development blocks attractive views or screens unattractive ones. 

7.3 Site Context 

Topography 

[lLr|LfL 

7 .3 .1 The PS is to be sited on the Hung Hom reclamation area which is essentially flat and only 
several metres above sea leve l. To the south and east , the recJamation area fronts onto 
Kowloon Bay and to the north , west and north-east , it is boundedby existing urban 
development on the flat land of the Kowloon peninsula 
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「 Vegetation 

The site is still in the process of reclamation and there is no existing vegetation. 7.3.2 

Land，山e

The reclamation site is currently bordered to the west by the International Mail Centre, Hong 
Kong Coliseum and the KCRC depot and freight yards. Hung Hom South Road lies to the 
north with multi-storey residential estates beyond 

7.3.3 

Located to the west of the site will be elevated roadways associated with a m句or interchange, 
and a commercial complex over the KCRC freight yards and elevated roadways to the south 
will separate the site from a hotellservice apartment complex. Commercial uses are proposed 
to the north and residential developments to the east. 

7.3 .4 

Landscape Character 

The current landscape is a relatively featureless active reclamation site dominated by current 
works machinery and KCRC freight handling and docking facilities. Site formations and 
excavations highlight the transient nature of the existing setting. Well established land-uses 
bordering the reclamation site provide the visual backdrop to views from within the site. The 
Hong Kong Coliseum is the most distinctive landmark to the west. 

7.3.5 

The proposed pumping station will ultimately lie within a dense urban environment of mixed 
land uses , including a major bypass, residential and commercial developments 

7.3.6 

Zone of Visual Influence 

The current zone of visual influence of the proposed development site extends to the edges 
of the reclamation area and to the neighbouring land-uses outlined above and is illustrated by 
Figure 7. 1. Proposed land-uses must also be considered in assessing the likely visual impact 
of the PS and these are illustrated by Figure 7.2. The principal potential vantage points 
within the primary zone of visual influence can be summarised as follows: 

7.3.7 

Current Zone of Visual Influence a 

Views experienced from the north-east 

From the residential blocks at Hung Hom Bay Centre, Willow 
Mansions , Palm Mansions and Lily Mansions. 

Views experienced from the east 11. 

From Kowloon Bay 

lj Views experienced from the south 

From Kowloon Bay. 

-l l 
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7.4 

7 .4 .1 

7 .4 .2 

7.4 .3 

iv. Views from the west 

From the Hong Kong Coliseum 
From the KCRC freight yards. 
From the International MaiI Centre 

b. Zone of InfIuence in Context of Proposed Pumping Station 

i. Views experienced from the north 

From proposed commercial uses 

11. Views experienced from the east 

From proposed elevated roadways and residential development. 
From proposed open space. 

lll. Views experienced from the south 

From proposed elevated roadways and hoteIlservice apartment 
complex 

lV. Views experienced from the west 

From proposed elevated roadways. 
From proposed commercial development over KCRC freight yards 

v. Views experienced from the Magistracy 

The location and timing of construction of the Magistracy are not known in 
detaiI but it wiIl lie adjacent to the pumping station and thus potentiaIly 
constitute the most sensitive visual receptor 

Impact of Construction Phase 

Potential visual impacts during the construction phase are associated with construction 
vehicles , machinery and temporary site buildings. 

The PS is likely to be constructed earlier than most other proposed developments in the 
reclamation area and therefore, there are unlikely to be any sensitive receivers in the 
immediate vicinity. 

Negative visual impacts during the construction phase wiIl be experienced from a distance by; 

i. Users of Hong Kong Coliseum podium. 

11. Users of footbridge from KCRC station 
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l l l Residents at Hung Hom Bay Centre, Willow Mansions , Palm Mansions and Lily 
Mansions. 
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iv. Workers in the KCRC freight yards and docking facility. 

7 .4.4 The PS will constitute a minor visual impact in the development of the Hung Hom Bay 
reclamation area. Other large scale developments , particularly the proposed highway 
network, is likely to proceed at the same time and the impact on the visual receptors must be 
considered in this context. Those visual receptors that exist during the construction phase of 
the pumping station namely those associated with land-uses fringing the reclamation area, will 
suffer only minor impact due to their distance and the general background levels of 
constructlOn actlvlty. 

7.4 .5 Due to the site context during the construction phase, lying within a wider zone of 
construction activity , and the distance of most visual receptors , no special landscape 
mitigation measures are recommended beyond standard construction procedures such as 
control of dust levels (which have been discussed in a previous Section) and erection of site 
hoardings. The Magistracy , however, does require a long term visual buffer to the pumping 
station and it is recommended that this is established at the time of construction so that the 
visual impact on the adjacent development may be reduced. The form of this buffer depends 
on more detailed information concerning design, layout and finish of the Magistracy but 
might incorporate planting and solid screening structures 
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7.5 Impact of Operational Phase 

7.5.1 The visible components of the site during the operational phase include the pumping station 
building and structures , service vehicle movements and temporary container storage 

V Drivers and passengers on the proposed elevated roadways associated with the Hung 
Hom Bypass 
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7.5.2 Negative visual impacts during the operational phases will be experienced by: 

i. Users of Hong Kong Coliseum 

11 Workers in proposed commercial uses to the north. 

I l -- Workers and residents in proposed hotel/service apartment complex to the south 

iv. Workers in proposed commercial development over KCRC freightyard to the west 

Vl Workers in the Magistracy. 

Vl l. Users of the open space to the east 

7.5.3 Due to the dense urban context of the environs and the difficulties of quantifying impacts on 
general land use proposals , the visual impacts on most of the above recipients are considered 
to be minor. The major elevated road system is likely to present a more significant visual 
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impact than the pumping station and may in fact screen it to a certain extent from potentially 
sensltlve a句acent land uses. Users of the highway wi11 only experience brief views of the 
pumping station. The eastern edge of the site facing an open space across the road is likely 
to cause a significant visual impact and the creation of a visual buffer to the works is 
recommended. As the pumping station is unlikely to be a positive visual element within the 
urban scene, it is recommended that tree planting be carried out on the site perimeter should 
space allow. This wi11 generally soften the visual impact within a dense urban environment 
in which neighbouring landuses have not yet been determined in detai l. 

7.5.4 The other sensitive visual receptor during the operational phase wi11 be the Magistracy whose 
impact should be reduced by the visual buffer established during construction. This should 
be maintained , particularly if vegetation forms a component, to preserve it's screening 
function. Suitable storage facilities for screenings and grit should be provided and excessive 
service vehicle movement reduced. If these measures are implemented the likely visual 
impacts wi11 be limited. 

7.6 Residual Impacts 

7.6.1 The residual impacts of the scheme are those which cannot be mitigated by landscape 
measures. The PS wi11 continue to create a minor visual impact to a句acent land uses 
throughout its operation however, these are not considered signiflcant. It is assumed that 出e

works wi11 be adequately maintained and thus their visual appearance will not significantly 
deteriorate 

7.7 Conclusions 

7.7.1 Construction of the proposed PS is not expected to generate significant visual impacts due to 
its position within a large zone of active reclamation construction. Existing visual receptors 
are situated at some distance from the PS site and are not considered sensitive. 

7.7.2 During its operational phase , the PS w i11 not constitute a significant visual impact in relation 
to the proposed adjacent land uses. However, it is unlikely to provide a positive visual 
element in a dense urban scene. It is therefore recommended that tree planting be carried out 
on the site perimeter to generally soften the boundary between proposed land uses. The 
potential impact on the open space to the east can be mitigated by providing such a visual 
buffer on the eastern site margin adjacent to the road. The only sensitive visual receptor of 
the pumping station will be the Magistracy and this impact can be mitigated by maintenance 
of a visual buffer. Suitable storage facilities for screenings and grit should be provided and 
excessive service vehicle movement avoided. The construction of the highway system is 
likely to generate greater visual impact and may provide a certain amount of screening to the 
PS 
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8. Waste Issues 

8.1 Introduction 

8. 1.1 This Section examines the sources of waste arising from the construction and operation of the 
PS and their likely impacts. 

8.2 Environmental Standards and Guidelines 

8.2.1 The Waste Disposal Ordinance, 1980 (WDO) and subsequent Waste Disposal Plan 
何TDP)(EPD ， 1989) , governs the disposal of wastes in Hong Kong. The WDP identifies 
"screenings and grit" from sewage screening and treatmel1t works as a "Difficult and Special" 
waste, which requires special handling , treatment and disposal arrangements. It is 
recommended that such wastes be transported by a private contractor engaged by the operator 
and delivered to landfill for disposal 

8.3 Impacts of Construction Phase 

8.3.1 Excavation material from the construction of the foundations of the PS and other general 
construction wastes such as building debris and timber will be produced during the 
construction of the PS. The spoil will require removal from site and subsequent disposal 
Options for disposal include use as reclamation fill , re-cycling or disposal via marine dumping 
(provided spoil is not contaminated) or to landfill (provided the material has an inert matter 
content < 30%). Due to the nature of the material and the small quantity involved 
(approximately 6300 m可 disposal is unlikely to be problematic 

8.4 Impacts of Operational Phase 

8.4 .1 The operation of the PS gives rise to grit and screenings. Screenings vary from large debris 
> 100mm in diameter collected at the Coarse Screen to fine screenings removed from the 
emergency overflow. Existing practice is to collect the screenings in 50 gallon drums where 
they are stored until disposal to landfil l. 

8.4 .2 Due to the quantity of f10w and the nature of the screens the waste collected at the PS is 
negligible in comparison with that collected at the other wastewater treatment facilities - for 
example the existing Preliminary Treatment Works at To Kwa Wan - or with the 4520 tonnes 
of domestic waste disposed of to landfill daily in 1992 (EPD , 1993). 

8.4 .3 Waste collected during the operation ofthe PS should be stored temporarily in drums or skips 
and disposed at landfill provided the water content of the waste is less than 80 %. ln order 
to reduce nuisance odours from the storage of screenings the drums or skips should be sealed 
and stored in a bunded and covered area set aside specifically for that pu叩ose
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8.S ConcIusions 

8.5 .1 The disposal of construction waste and screenings from the operation of the PS is unlikely 
to be problematic. The quantity of construction waste associated with such a small project 
is negligible in comparison with other infrastructure projects which will proceed in tandem 
with these works. Likewise. screenings arising from the.operation of the PS are unlikely to 
cause a nuisance given the quantity and the nature of the waste produced. 
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9. Environmental Monitoring and Audit Manual 

9.1 Introduction 

9. 1.1 This section includes extracts from the Environmental Monitoring & Audit (EM&A) Manual , 
the scope and contents of which have been agreed with EPD. Reference should be made to 
the actual EM&A Manual for further detai!s on the monitoring and audit requirements. 

Purpose of the Manual 

9. 1.2 The Environmental Monitoring and Audit (EM&A) Manual is intended to ensure that potential 
adverse impacts arising from the construction and operation of the pumping station are 
monitored and kept to a minimum and to recommend appropriate preventive measures to 
control potential problems 

9. 1.3 The EM&A Manual provides; 

• general guidance to the Engineer with regard to preventive environmental monitoring 
and auditing of air, noise and odour parameters affected by the construction and 
operation of the pumping station; 

• guidance to the Engineer and the Contractor on the implementation of suitable 
prevention and mitigation measures; 

E recommended Action Plans to be implemented in. the event of a breach of prescribed 
levels; 

• specific guidance on monitoring methodologies , procedures and frequencies for air, 
noise and odour parameters , as required; and , 

• information on the location and nature of sensitive receptors 

Approach 

9. 1.4 A pragmatic and preventive approach has been adopted in the EM&A Manual , balancing the 
need for both a comprehensive and cost-effective monitoring programme. It is recommended 
that the Engineer adopt a similarly flexible approach in the application and interpretation of 
the Manual 

9. 1.5 As part of the monitoring schedule three levels have been set in order to maintain compliance 
with environmental objectives and to provide advance warning of potential problem areas , 
thereby stimulating the implementation of an Action Plan before the regulatory standards are 
reached. 
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9. 1.6 

9. 1.7 

9.2 

9.2.1 

9.2.2 

9.2.3 

The three levels are referred to as 
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Trigger Level a reference value to be used as an "early warning" of a deterioration in 
environmental quality. 

Action Level indicates that deterioration is significant and that investigative and corrective 
action is required. 

Target Level the maximum permissible level which will achieve compliance with the 
appropriate regulatory standard or guideline and is therefore the uppermost 
limit which is acceptable in terms of environmental quality. The monitoring 
schedule is therefore devised to prevent (his level being attained. 

Trigger, Action and Target Levels have been set according to the appropriate regulatory 
standard or guideline or as recommended by EPD. Specific action will be required in the 
event of a substantiated complaint and procedures for handling such complaints are detai!ed 
in the EM&A Manual. 仁
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Construction Phase 

The environmental assessment indicates that , due to the nature and proximity of the SRs and 
the smal1 scale of the proposed works relative to other infrastructure projects on the 
reclamation, the adverse environmental impacts associated with the construction of the 
pumping station are limited 

Air Quality Monitoring and Audit Requirements 

The air quality impacts associated with the construction of the pumping station are unlikely 
to generate adverse impacts at nearby SRs. Nevertheless , the fo l1owing monitoring and audit 
requirements shal1 be a吐hered to during construction in order to prevent the generation of 
adverse air quality impacts 
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(i) Baseline Monitoring 

The Contractor wi l1 be required to conduct baseline air quality monitoring at CSRl (Figure 
2.2) for at least two consecutive weeks prior to commencement of constructionand according 
to the fo l1owing frequency: 
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The baseline monitoring will comprise measurements for Total Suspended Particulates (TSP) 
(particles with diameter 0 - 30μm) in accordance with the standard high volume sampling 
method specified in Title 40 , Code of Federal Regulations , Chapter 1 (Part 50) , Appendix 
B. 
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(ii) Regular Air Quality Monitoring 

9.2 .4 During the construction phase 24 hour TSP measurements wiII be conducted once every 6 day 
period and 1 hour TSP measurements wiII be conducted 3 times in the same 6 day period. 
AII potential dust generating equipment operating during the sampling period should be 
identified either by observation or liaison with Resident Engineers overseeing other 
developments on the reclamation. 

(iii) Audit 

9.2.5 The audit comprises a review of the available monitoring data and comparison with the 
relevant statutory requirements and guidelines and any environmental performance standards 
specified in the Contract to ensure compliance with the relevant legislative requirements and 
guidelines 

9.2.6 Three levels have been devised to monitor compliance with environmental objectives and to 
provide advance warning of potential air quality problems (Table 9.1) 

Table 9.1 Trigger, Action and Target Levels for TSP 

1 hour 1 hour TSP 1 Median 
concentration 30 % 1 concentration 
above baseline I between Trigger 

and Target Levels 

500μg/mJ 

24 hour Median 260μg/mJ 24 hour TSP 
concentration 30 % 1 concentration 
above baseline I between Trigger 

and Target Levels 

9 .2 .7 In the unlikely event that the monitoring results exceed the above Trigger, Action or Target 
levels , the Engineer and the Contractor wiII be required to take immediate action in 
accordance with the Air Quality Action Plan detailed in Table 9.2 

(iv) Dust Suppression Measures 

9.2.8 Those dust suppression measures detailed in section 5.5.1 should be implemented by the 
Contractor in accordance with Good Working Practice. 

Noise MOlliroring and Audit Requirements 

9.2.9 Construction noise levels are unlikely to cause significant adverse impacts at nearby SRs and 
therefore only limited spot check monitoring wiII be required. 
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(i) Baseline Monitoring 
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The Contractor will be required to conduct baseline noise monitoring prior to the 

commencement of any construction works in order to determine the ambient noise levels at 

CSRl (Figure 2.2). The baseline noise monitoring wiU be conducted at 4 hour intervals over 

a one week period in terms of A-weighted equivalent continuous sound pressure levels over 

any 5 and 30 minute period (L呵(5 min) and Leq(30 l11ill)) 

9.2.10 

Table 9.2 Air Quality Action Plan 

Trigger Level exceeded for 
one sample. 

Repeat measurement as 500n as 
po品ible. NOlify Contractor 

Identify source 「l
L
F
I
L

「
L

Idemify source and implement 
necessary mltlgatlon measures 

Trigger Level exceeded for 
more than one consecutive 
sample 

Repeat measurement as 50011 as 
possible. Notify Cont問ctor and 
EPD immediately 

A曰ion Level exceeded for 
one sample 

Identify source and implement 
necessary mlugaoon measures 

Repeat measurement as 50011 as 
possibJe. Notify Contractor and 
EPD immediately. 

Action Level exceeded for 
more than one consecutive 
sample 

Daily moniroring lO be conducted 
Notify Contractor and EPD 
immediately. Require Comractor 
to make additional proposals for 
dust suppression 

Idemify source. Review plant and 
equipmenr and workin且 procedures

Submit proposals for reducin且 dust

lO the Engineer. Implement remedial 
action to reduce the dust emission 
immediately. NOlify the Engineer of 
aClion taken 
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Target Level Exceeded for 
one sample. 

Daily monitoring 10 be conducted 
Notify Contractor and EPD 
immediately. Require Contractor 
to make additional proposals for 
dust suppression. Submit 
invesligation repon to EPD as 
soon as possible 

ldemify source. Review plant and 
equipmem and working procedures 
Suhmit proposals for reducing dust 
10 the Engineer. lmplemem remedial 
action lO reduce the dust emission 
immediately. Notify the Engineer of 
action taken. Provide investigation 
repon 

「
i
L

「
l
L
f
l
L

Targel LeveJ exceeded for 
morc than one consccutive 
sample 

Daily moniloring is lO be imposed 
immediateJy. Notify Contractor 
and EPD immedialely. Require 
Contractor to make additional 
proposals and 10 take immediate 
steps 10 reduce dusl and lO provide 
repon of such to EPD as soon as 
possible 

Identify source. Rcview plant and 
equipment and working procedures 
Submit proposals for reducing dUSI 
to thc Engineer. Implement dust 
suppresslon m間sur巳5 immediately 
Notify Engineer of action taken and 
submit an investi且ation repon which 
should incJ uðe proposals lO prevent 
such exceedance 目currmg agam 
SlOp the relevant ponion of work as 
necessary or as determined by the 
Engineer 
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(ii) Predicted Noise Level 

9.2.11 The Engineer wiIl calculate daily L叫(30 m;,) noise levels at CSRl based upon an inventory of 
operating mechanical equipment compiled by the Contractor at the beginning of each week. 
All the equipment spec泊ed in the inventory will be assumed to operate simultaneously. ln 
the event that the calculated predicted noise level at CSRl is greater than 75 dB(A) spot check 
monitoring will be required. 

(iii) Spot Check Monitoring at the Site Boundary 

9.2.12 Noise levels will be measured in accordance with the Technical Memorandum on Noise from 
Construction Works Other than Percussive Piling, issued under Section 9 of the NCO. 
Leq(30 min) noise levels will be measured at the site boundary in the event that the daily 
predicted noise level , calculated by the Engineer , exceeds 75 dB(A) at CSRl or immediately 
following receipt of any complaint. 

(iv) Spot Check Monitoring at the Sensitive Receptor 

9.2.13 Noise levels recorded by moÌÍitoring at the site boundary shall be extrapolated to indicate 
noise levels at CSRl. Monitoring at the SR will only be required if the site boundary 
monitoring results indicate that the Target Level is being exceeded at the SR or in the event 
that the pumping station is identified as the source of a complaint from the general public. 

. All other operational noise sources within the reclamation works area at the time of sampling 
should be identified either by observation or liaison with Resident Engineer(s) over-seeing 
other developments on the reclamation 

(v) Audit 

9.2.14 . Three levels have been formulated to monitor compliance with environmental objectives and 
to provide early warning of potential noise nuisance (Table 9.3). 

Table 9.3 Trigger, Action and Target Levels for Construction Noise 

。7吹) .]使JOhα~rs all 

nonnal weekdays 

Receipt of more 
than one complaint 
in any week (over 30 min period) 

No!e Targcl NoÎse Lcvc:ls fur the UuremÎcled pcriod are reconullcodatior臼0Il1y and an:: n叫 mandalory

Constructi圳、叫時 is nm amicipalcO. during restriclcd hours. In thc: vcry w訓kely cvenl Lhal COl1struCIÎon activil)' does 

<<凹r during restriclcd I阻Jrs lllC NCO no路 e critcria shall he adojl\自J as the Targcl Icvd 

(1) 
(2) 

9.2.15 In the event that the Trigger, Action or Target levels are exceeded the Engineer an位 the

Contractor will be required to take immediate action in accordance with the Noise Action Plan 
detailed in Table 9 .4 below. 
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Table 9.4 Noise Action Plan 
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Predicted noise level Conduct noise monitoring at Arrange work so that 
at SR exceeds 75 site boundary simultaneous operation of 
dB(A) most noisy equipment is 

avoided 

N oise monitoring at Conduct noise monitoring at Arrange work so that 
site boundary the SR simultaneous operation of 
exceeds equivalent most nOIsy eqUlpl11ent IS 

of 75 dB(A) at SR avoided 

Receipt of one I ~，叫ti…nplaint an I~…也ily use of 
complaint conduct noise l110nitoring at equlpment 

the site boundary and 
extrapolate to SR 

Receipt of more than Notify Contractor and Submit noise reduction 
one complaint in any require thel11 to propose l11easures to Engineer and 
week noise reduction measures. implel11ent approved l11easures 

lncrease frequency of noise 
monitoring at SR 

75 dB(A) exceeded Notify Contractor and EPD. Il11ple l11ent approved 
between 0700 - 1900 Require Contractor to l11itigation l11easures and 
hours on normal implel11ent l11itigation del110nstrate effectiveness of 
weekdays as measures and check efficacy said measures 
measured at SR of those l11easures 

「
l
L

「i
ι
p
l
t

「
L

「
l
u

「l
L

「

t
u
f
L

9.3 Operation Phase 

9.3.1 The 叩vironl11emal impacts associated with the operation of the pumping station are li l11ited 
to odour il11pacts arising from the normal operation of the wet well and the routine cieaning 
of screens and storage of screen debris. 

Odour Moni lOring Gnd Audit Requirements 

9.3.2 Odour impacts arising from the operation of the pumping station were identified as potentially 
the most significant enviromnental impact associated with the project. Therefore , formal 
odour monitoring will be required foliowing commissioning of the pumping station in order 
to avoid generating adverse odour impacts. 

(i) Routine Odour Monitoring 
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conducted three times daily , by an observers who do not normaliy work on site. The 
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observers will characterise the detected odour as either "Extreme" , "Strong" , "Moderate" or 
"Slight" and willlog the timing , location and perceived intensity of the detected odour. The 
odour observers should be screened for their suitability in accordance with the Australian 
EPA (Victoria) Method - Standard Analytical Procedure B 1. 

) ,1 1 ( 
Formal Odour Monitoring 

9.3.4 The purpose of the formal odour monitoring 的 to provide regular quantative measurements 
of the odour impact to ensure compliance with EPD's odour standard of 2 OU at the site 
boundary. Formal monitoring will be conducted at two locations on the site boundary , one 
up-wind and one downwind of the odour source once per month until the results of any three 
consecutive samples indicate compliance with the 2 OU standard. Three gas samples will be 
collected from each location and assessed for odour by an odour panel 

(iii) Audit 

9.3.5 Three levels have been formulated to monitor compliance with environmental 0吋ectives and 
to provide early warning of potential odour problems (Table 9.5). 

Table 9.5 Trigger, Action and Target Levels for Odour 

Odour Either detec lÎon of 
perceived level of 
Moderate" or ahove as 

indicated by the ohscrver 
in tWQ consecuLÎvc odour 
patrols. or tWQ 
documented odour 
complaints from the public 
within any tWQ weeks 

Either exceedance of 2 
OU as measured hy 
dynamic olfactometric 
method at SilC houndary 
or exceedance of the 
perceived level of 
"5江ron且" by the ohserver 
on tWQ consecutive odour 
patrols or two or more 
documented odour 
complaints from the 
general public. 

Either the perceived level 
of "Slight" indicated by the 
ohserver in an odour patrol 
or a documenled complai叫
from the public 

9.3.6 In the event that the monitoring results exceed the above Trigger, Action and Target levels , 
the Engineer and the Contractor will be required to take immediate action in accordance with 
the Odour Action Plan detailed in Table 9.6. 

(iv) Good House-keeping Measures 

9.3.7 The implementation of a number of good house-keeping measures , will ensure that odour 
nuisance is minimised. Measures should include: 

• inspect wet-wells 仕equently to prevent the accu I11ulation of oil and scum; 

M frequent and regular cleaning of screens and othèr sewage handling equipme則，

E collection and storage of screenings in sealed drums , prior to disposal; 
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國 regular wash out of pump chambers; and , 
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E regular maintenance checks on mitigation measures and ventilation systems 

(v) Operating Checks 

9.3.8 In the month immediately preceding the commissioning of the pumping station, the Contractor 
will be required to demonstrate the adequacy of the odour control uni t. Spot check 
monitoring following commission will ensure the effective operation of the unit under a 
variety of operating conditions. 

Table 9.6 Odour Action Plan 

Action Level exceeded ldentify the source and cause of the odour. Repeat 
patrolling to confirm the findings and notjfy the 
relevant DSD personneJ. Discuss with Senior 
Engineer suitable remedial action to be undertaken. 
ImpJemem the agreed remedial measures 
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Odour detectcd 31 sile bounda可 Identify the odour source and repeat patrolling to 
confirm findings. Take any necessa叩 mitigation

rneasures. 

Target Level exceeded Ide叩ntif'句'y the s叩ou叮r臼 and cause of the odour. Repeat 
p阻3祖a誠甜t汀rc叫【

relevant DSD pe叮rsonnel and EPD. Discuss wil出h 1 

Se叩nior En且mee叮rsu叫itable r間εmedi旭al action 10 be 
undertaken. 1m叫n可1可p抖3叫le叩rnent the agreed remedial 
measures. Review operalÎonal procedures to prevent 
future recurrence. CondUCl odour measurements by 
dynamic olfactometric method to confirm the odour 
level at the site boundary complies with the 2 OU 
standard followin且 implementation of the remedial 
measures 

-
l
L
r
l
u

「
l
~

「
l
L

「
i
L9.4 Post Project EnvirOIIDlental Audit 

9.4 .1 A comprehensive environmental audit will be conducted following the commissioning of the 
pumping station. The principal purpose of which will be to 

回 establish the pumping station's degree of compliance with statutory limits and 
planning guidelines; 

• review changes in environmentallegislation and policy following commissioning and 
to ensure future compliance; 

[lLrliLflL 

• examine the effectiveness of management practice and mitigation measures with 
respect to achieving environmental quality objectives; and , 
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• recommend improvements to the system and its operation 

9.4.2 . The audit should conmlence in the 13th month following the commissioni月 of the pumping 

station and should be conducted by an independent agent approved by DSD and EPD 

Management , operations and maintenance staff will be required to provide inputs to the audit 

and this requirement should be incorporated into the job description. 

9.4.3 The content of the audit should include, but not be limited to , those activities described in 

Table 9.7. The Environmental Audit Report should identi句 the nature and extent of 

operational noise and odour impacts , review the efficacy of mitigation measures and 

recommend modifications if required and summarise and interpret the results of the 

monitoring data previously collected and any other monitoring undertaken by the audit team. 

Table 9.7 Proposed Framework for Post Project Environmental Audit 

Odour Assessment I Review of moniloring Odour levels are Indication of 
data and complaints acceptable if the compliance and 
statistics , if any measurements do oot recommendations for 

exceed thc Targel Improvemcms 10 

Levels of 2 OU at sitc mitigation measure芯 if

boundarγand 5 OU al required 
nearest sensluve recclver 
and if complaints 
statist Îcs do oot Îndicate 
odour levels are 
perceived 10 be a 
nuisance. Effectiveness 
。f mitigation measures 
should be addressed 

Noise Assessment I Measurement of noise Noise levels are Indication of 
levels in the immediate acceptable if facility compliance with 
vicinity of the site does not cause a breach statutory and planning 

of lhe NCO , plannin且 guidelines and 
guidelines or baseline as indication of 
appropnate consistcncy with resu!ts 

of the Environmenta! 
Assessment Reports. 

Regula lOry Rcvicw Review of new Establishment of Inte叩retive report. 
legis!ation. technical relevance to facility and 
memoranda. planning assessment of 
guidclines and codes of need/method of 
practice and their compliance and 
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Appendix A 

Electrical and Mechanical Equipment Schedule 

Sewage pump 6 3600 l/s Driven by vertical spindle, squirrel 
21 m head cage induction motor of 250 KW 

ratmg. 

Bar screen 2 6mx6m Auto-rake, 20 rnm dia. bar with 
approximate 100 rnm spacing 

Penstock 2 1800 mm x 1800 mm Driven by electrical actuator. 
openmg 
200 mm dia opening 
1500 mm x 1500 rnm 
opemng 

Magnetic Flow Meter 2 1200 mm dia. at 1800 With detector head , converter unit , 
l/s indicator, chart recorder totalizer 

Sump pumps 2 2 l/s Submersible type controlled by 
5 m head level sensors. 

Ventilation fans 2 1.86 m3/s at 350 Pa Dry well , belt driven. 

2 1.86 m3/s at 350 Pa Wet well axial flow with coated 
impeller 

1.25 mJ/s at 300 Pa Screen chamber, axial flow with 
coated impeller 

Valves 6 600 mm dia. Gate valve: electric operation , cast 
iron body s.s. spindle. 

6 600 mm dia Gate valve with actuator: electric 
operated. 

3 1200 mm dia Gate valve: valves and pipes outside 
pump ro0111. 

6 600 111m dia. Check valve: quick closing recoil 
type. 
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Lighting 12 single, wall mounted General lighting in main building. 
1200mm fluorescent 
fitting. 

10 twin, wall mounted General lighting in main building. 
1200mm fluorescent 
fitting. 

20 single , wall mounted Weather proof in dry chamber and 
1200mm fluorescent screen chamber 
fitting 

2 twin, wall mounted Weather proof in dry chamber and 
1200mm fluorescent screen chamber 
fitting. 

8 bulk head lighting. Weather proof in wet chamber. 

95I::!lI3/FAR.FIN/(Rev.A) -62- Rus( Asia I'acilic 



U
U

刊
(
「
(
一
「

|
-
h
u

口
U

仁
u
l
L
h
l
u
-
U
U

「
l
[
L

「
L

十
L

「

L

「
L

口
U

刊
卜L
l
u
r
-
L

|謊話 辦學學樣鱗鱗吾泰鱗鱗鱗|

Appendix B 

Hung Hom Bay Pumping Station . General Layout Drawings 
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