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Executive Summary

The Hong Kong Resort Company Limited (HKRCL) has been considering the 
feasibility o f implementing additional development areas within the existing 
boundary of Discovery Bay to provide additional housing supply. A planning 
statement, titled “Optimisation of Land Use in Discovery Bay” was submitted to 
Planning Department (PlanD) in July 2013. A round of comments from various 
government departments was received on December 2013 (ref PlanD.’s letter 
0L1/L/DBNC/352-17 dated 17 December 2013). Another round of submission 
was made on August 2014 and the corresponding set of comments was received 
from various government departments on December 2014 (ref PlanD.’s letter 
0Ll/L/DBNS/352-17(CR) dated 23 December 2014). Subsequently, another 
round of submission was made in March 2015 and comments were received from 
various government departments. In order to address those comments, the 
development proposal has been refined accordingly.

This Environmental Study refers to Area 10b. The potential development area is 
included in the latest approved Discovery Bay Outline Zoning Plan for a range of 
“Other Specified Uses” and “Government, Institution and Community”, despite 
the fact that some of their development parameters and locations are proposed to 
be amended.

An Environmental Study for Area 10b has been conducted on the latest 
development proposal is to demonstrate land use compatibility, some of those 
comments relating to the need for formal Environmental Impact Assessment 
Report for any Schedule 2 and Schedule 3 Designated Projects (DPs) would be 
separately handled when the Environmental Impact Assessment Ordinance (EIAO) 
process is formally initiated subsequent to a rezoning approval and prior to 
implementation. The issues considered in this Environmental Study include noise, 
air quality, water quality, land contamination and ecology. Those relating to 
sewerage and drainage, and water supply are separately presented in another 
report. The following potential Designated Projects (DPs) have been identified:

• Transport depot for buses and golf cars;

• Associated submarine outfall for the possible sewage treatment works, if 
required;

• Possible dredging for a navigation channel outside the approved 
reclamation area, if required.
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Air Quality

All the relevant air emission sources in the vicinity that would have air quality 
impacts on the proposed developments have been identified and assessed. Key air 
emission sources include the marine vessels (such as the ferries between 
Discovery Bay and Central, kaitos, Oil Tankers and sand barges), the fireworks at 
Disney Theme Park, sewerage treatment works and sewage pumping station. A 
literature review on best available information including Environmental 
Protection Department (EPD)’s publications, approved Environmental Impact 
Assessment (ELA) Reports and operators’ data has been conducted to establish the 
emission strengths of these air emission sources. These emission strengths are 
then included in EPD’s approved air quality dispersion models to simulate air 
quality impacts on both existing and planned air sensitive receivers. The planned 
air sensitive receivers would unlikely be subject to adverse air quality impact. 
They will be considered in the subsequent statutory ELA which will include 
cumulative impacts caused by various sources, including the proposed bus depot, 
and proposed sewerage treatment works.

Noise

All the relevant noise sources in the vicinity that would have noise impacts on the 
proposed developments have been identified and assessed. These noise sources 
include the marine vessels (such as the ferries between Discovery Bay and Central, 
kaitos, Oil Tankers and barges), sewage treatment works, sewage pumping 
stations, traffic along nearby road network and the firework at Disney Theme Park. 
Where practicable, noise measurements have been conducted to establish the 
noise caused by these noise sources. These measurement data is then used to 
assess the noise impacts on both existing and planned noise sensitive receivers. 
Results indicate that the predicted noise impacts would not exceed the relevant 
noise limits and hence the proposed land uses would not be subject to 
insurmountable noise impacts. They will be considered in the subsequent statutory 
ELA which will include cumulative impacts caused by various sources, including 
the proposed bus depot, and proposed sewerage treatment works.

Water Quality

Although most of the development would not involve marine works, some minor 
reclamation work would still be required. The minor reclamation would be 
conducted by decking over piles and hence any water quality impacts caused 
would unlikely be significant. Any release of sediment would be readily 
controlled after the implementation of good practices. It may also be necessary 
to conduct some dredging to facilitate marine access for the future berths.
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Preliminary estimation suggests that the total amount of dredging would be less 
than 100,000m3. Some marine works may also be required for the potential 
sewage treatment works and the associated outfall. They will be considered in the 
subsequent statutory ELA which will include cumulative impacts caused by 
various sources, including the proposed sewerage treatment works, the design of 
the deck-over-piles, the dredging process and the outfall etc. Refinement and 
appropriate mitigation measures would be required to minimise any adverse 
impacts on hydrodynamic and water quality during both construction and 
operational phases.

Other aspects

Site inspection and review of historical photos have revealed that most of the 
areas within the potential development area have low potential of land 
contamination. However, the existing bus depot and services areas have some 
potential for land contamination. It is recommended to prepare a Contamination 
Assessment Plan (CAP) after the rezoning approval and during the subsequent 
statutory EIA. The CAP shall cover all the potential development area and would 
recommend the need for Site Investigation to collect soil and ground water 
samples for analysis, and subsequent actions as required.

Depending on the future discussion with DSD, there may be a need for a new 
sewage treatment plant. The effluent discharge and the dredging work of the 
marine navigation channel would have certain impact on marine ecology. 
Ecological surveys and assessments will be conducted in subsequent statutory 
EIA.

2359281 Fin* | December 2015

0.''£NWR0JICT\MS92«U2 REPORT) DELIVERABLES') REV1SEO DRAFT 2(201111 IS SPtfT INTO 2 AREAS AREA 10B12S59M • FINAL LAS (106J.VTOOCX Page 3



Hong Kong Resort Company Limited Optimization erf la n d  Use in Discovery Bay
Environmental Study (Area 10b)

1 Introduction

1.1 Background

1.1 .1 .1  The Hong Kong Resort Company Limited (HKRCL) has been 
considering the feasibility of implementing additional development 
areas within the existing boundary of Discovery Bay to provide 
additional housing supply. A planning statement, titled “Optimization 
of Land Use in Discovery Bay” was submitted to Planning 
Department (PlanD) in July 2013. A round of comments from various 
government departments was received on December 2013 (ref 
PlanD.’s letter ()L 1 /L/DBNC/352-17 dated 17 December 2013).

1 .1 .1 .2  Another round of submission was made on August 2014 and the 
corresponding set of comments was received from various 
government departments on December 2014 (ref PlanD.’s letter 
()Ll/L/DBNS/352-17(CR) dated 23 December 2014). Subsequently, 
another round of submission was made on March 2015 and comments 
were received from various government departments.

1 .1 .1 .3  Ove Arup & Partners HK Ltd (Arup) has been appointed by HKRCL 
to conduct assessments to address those comments relating to 
environmental aspects including noise, air quality, water quality, land 
contamination, ecology, sewerage and drainage, and water supply. 
However, given the purpose of this Environmental Study is to 
demonstrate land use compatibility, some of those comments relating 
to the need for statutory Environmental Impact Assessment Report 
would be separately handled when the Environmental Impact 
Assessment Ordinance (ELAO) process is formally initiated prior to 
implementation.

1 .1 .1 .4  This report addresses those comments relating to noise, air quality, 
water quality, land contamination and ecology for Area 10b. Those 
relating to sewerage and drainage, and water supply are separately 
presented in another report.

1.2 Key Objectives of this Environmental Study

1 .2 .1 .1  This Environmental Study is not intended to fulfil the statutory
requirements under the ELAO for the DPs and the aim o f this 
Environmental Study is to support the rezoning application for Area
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10b. This key objectives for this Environmental Report are given
below:
• Summarise the relevant regulations and regulations that are 

applicable;
• Establish the baseline environmental conditions ;
• Identify the representative environmental sensitive receivers that 

may be affected by the proposed development;
• Present the assessment methodologies applicable to various 

environmental aspects;
• summarise the key findings for those relevant environmental 

aspects;
• Propose mitigation measures where needed; and
• Identify further studies that may be required during the subsequent 

statutory EIA.
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2_____Project Description________________ .______

2.1 Land uses

2.1.1.1 The current land uses for the area include “Government, Institution 
and Community” and “Other Specified Use” for a range of supporting 
service. Once the proposed development in the area is implemented, 
they would be changed from the current land uses to the proposed land 
uses of residential and various supporting service uses. The following 
table summarises both the current and proposed land uses for Area 
10b and Figure 2-1 illustrates its location. The total site area for 
potential development area is about 6.3 ha and would accommodate a 
total of about 2,800 additional population.

Table 2.1: Current and proposed land uses

Area . 1

Land uses .

Existing1,1 Proposed

Area 10b
“ OU”  and “ Government, Institution 
and Community”  for various 
supporting service uses.

“ OU”  (Residential and various 
supporting service uses) R(C)13

[1] -  As shown in OZP Sfl-DB/4 - Discovery Bay

2.1.1.2 Area 10b is located along the existing seafront along Marina Avenue 
leading to the existing Marina. Site observation reveals that the site is 
mainly occupied by a number of services facilities including the depot 
for vehicles, petrol / LPG filling station, ferry pier etc. It is also noted 
that the entire depot area is paved with concrete.

2.1.1.3 Within Area 10b, it is proposed to have residential premises together 
with the necessary infrastructure and landscaping elements. Besides, 
some of the existing service would also be separated from the future 
housing by housing them in podium structure with access largely 
separated from residential developments, but still within Area 10b.

2.1.1.4 For sewerage system, the sewage generated will be conveyed to a 
sewerage system, as discussed in the Sewerage Impact Assessment 
accompanying this planning application. In case a separate sewage 
treatment works (~ 1,481m3) is required within Area 10b, the treated 
effluent will be discharged to the neighbouring marine waters. The 
need for a marine outfall will be subject to further studies.

2 .1.1.5 For fresh water, it would either be supplied from Siu Ho Wan Water 
Treatment Work, or supplied from Discovery Bay Reservoir, in which
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case the previous treatment facilities would be re-commissioned.

2.1.1.6 The existing petrol filling station would also be relocated to a new 
location at the junction between Discovery Bay Road and Marina 
Avenue. A separation distance of 50m has been allowed between this 
new petrol filling station and the existing /  planned residential 
premises. The existing LPG station will be relocated outside of Area 
10b.

2.1.1.7 The existing seawall along Marina Avenue has adopted the 
configuration as a sloping seawall. In order to cater for the additional 
housing development, it is proposed to include an additional narrow 
strip of reclamation, in the form as a decking with a width of 9-34m. 
The total area for this additional decking would be approximately
0.86ha. It should be noted that the extent of deck would be within the 
gazetted zone approved under the Foreshore and Seabed Ordinance in 
1977.

2.1.1.8 Similar to the existing developments within Discovery Bay, the 
municipal wastes from Area 10b will be transported away by vehicles.

2.2 Possible Construction Methodologies

2.2.1.1 The construction methodologies are yet to be developed in the 
subsequent stages. Nevertheless, the reclamation work at Area 10b 
would adopt an environmental friendly approach by decking over 
piles instead of using the conventional dredging approach. This 
would significantly reduce the release of sediment during the 
construction phase.

2.2.1.2 However, in order to facilitate access by marine vessels using the new 
berths (eg. the Bounty), it may be required to conduct some minor 
dredging to conduct a navigation channel. The amount of dredging is 
estimated to be less than 100,000 m3 and will still subject to detailed 
design. Grab dredgers and good measures such as silt curtains would 
be employed. In case a sewage treatment works is required for the 
development, some marine works, such as dredging, may also be 
required for the outfall.

2.3 Tentative Implementation Programme

2.3.1.1 According to the latest design, the tentative time for the occupation of
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the potential development area would be beyond 2020 and this actual 
date would be reviewed throughout the design process.

2.4 Designated Project

2.4.1.1 The elements within the potential development area have been 
reviewed to determine whether they are qualified as either Schedule 2 
or Schedule 3 Designated Projects (DPs) under the EIAO. An 
overview of these potential DPs is given table below for further 
evaluation. However, it should be noted that this list of potential DPs 
would need to be continuously reviewed and updated as the design 
progresses. The following table lists out those potential DPs which 
are further discussed and evaluated in the following sections.

Table 1.2: Potential cesignated projects to be reviewed
DP Item Description ' .

Item A1 o f Sch 2
A road which is an expressway, trunk road, primary distributor road 
or district distributor including new roads and major extensions or 
improvements to existing road.

Item A6 o f Sch 2 A transport depot

Item C l, C2 &  C12 o f 
Sch 2

Reclamation works and dredging works

Item F2 o f Sch 2 Sewage treatment works

Item F3 o f Sch 2 A sewage pumping station

Item F6 o f Sch 2 Submarine sewage outfall

Item 1 o f Sch 3
Engineering feasibility study o f urban development projects with a 
study area covering more than 20ha or involving a total population 
o f more than 100,000.

2.4.1.2 It should be noted the potential development area are included in the 
latest approved OZP and has been partly implemented, despite the fact 
that some of their development parameters and locations are proposed 
to be amended.

2.4.2 Summary of Designated Projects

2.4.2.1 After the review, the following potential DPs have been identified:
• Item A6 of Schedule 2: Transport depot for buses and golf cars;
• Item C of Schedule 2: Dredging works if required.
• Item F6 of Schedule 2: The associated submarine outfall for the 

possible sewage treatment works for Area 10b;
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2 .4 .3

2 .4 .3 .1

2.4.4 

2.4.4.1

2.4.5 

2.4.5.1

Item A6 of Schedule 2

Item A6 of Schedule 2 refers to “A transport depot located less than 
200m from the nearest boundary o f an existing or planned (a) 
residential area; (b) place o f worship; (c) education institutions; (c) 
health care i n s t i tu t io n According to the latest design, the existing 
depot for buses and golf cars within Area 10b would be retained but 
modified and separated from the future residential units. The new 
depot will be housed in a podium with residential blocks on top. 
Vehicular and pedestrian access to the depot and residential blocks are 
totally separated at different level. Depot is accessed at ground level, 
whereas that of residential blocks is on top of podium roof. However, 
the future depot would be within 200m from the planned residential 
area in Area 10b. As such, this depot will be qualified as a DP under 
Item A6 of Schedule 2.

Item C of Schedule 2

It should be noted the proposed development would involve certain 
reclamation and dredging to extend the land area by approximate 
0.86ha. However, the extent of reclamation and dredging will be 
within the boundary of the approved under the Foreshore and Seabed 
Ordinance in 1977 (see Figure 2-2). Hence, by virtue of Clause 9(2)(c) 
of the EIAO, the reclamation and dredging works are exempted from 
the EIAO. However, dredging works outside the approved reclamation 
area may be required for the navigation channel that may be qualified 
as DP under Item C of Schedule 2. Besides, a decking over piles 
approach will be adopted instead of conventional dredging as the 
construction methodology.

Item F6 of Schedule 2

The current proposal is to have all the additional sewage generated 
from Area 10b pumped to Siu Ho Wan Sewage Treatment Works 
(SHWSTW). The discussion with Drainage Services Department 
(DSD) is still on-going. In case, SHWSTW will not accept those 
marginal increase of sewage, a sewage treatment plant within Area 
10b would need to be implemented. The capacity of the sewage 
treatment works would be approximately 1,48 Im3. Depending on 
further studies, marine outfall may be required. Hence, it may be 
qualified as a DP under Item F6 of Schedule 2 respectively.
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2.4.6 Others

2.4.6.1 Other than the above DPs, other Schedule 2 and Schedule 3 DPs have 
been reviewed and summarised below:

2.4.6.2 Item A1 of Schedule 2 refers to “A road which is an expressway, trunk 
road, primary distributor road or district distributor including new 
roads and major extensions or improvements to existing road." 
According to the latest design, only local roads would be required for 
the potential development area. None of the roads proposed will be 
categorised as expressways, trunk roads, primary distributor roads or 
district distributors. Hence, all the local roads proposed would not be 
qualified as DP under Item A1 of Schedule 2.

2.4.6.3 Item F3 of Schedule 2 refers to “A sewage pumping station larger 
than 300,000m3 /  day or more than 2,000m3 /  day and a boundary o f 
which is less than 150m from uses including residential uses, place o f  
worship, educational institution, health care institution, site o f  special 
scientific interest, site o f cultural heritage, bathing beach, marine 
park or marine reserve, fish culture zone or seawater intake point." 
According to the latest design, only an additional sewage pumping 
station of less than l,000m3/day would be required within Area 10b. 
Hence, the proposed sewage pumping station is not qualified as a DP 
under Item F3 of Schedule 2. Since the capacity of the sewage 
treatment works, if required, is 1481 m3/day and is less than 5000 
m3/day. Hence, it is not classified as a DP under F2 o f schedule 2.

2.4.6.4 Item 1 of Schedule 3 refers to "Engineering feasibility study o f  urban 
development projects with a study area covering more than 20ha or 
involving a total population o f more than 100,000" According to the 
latest design, the total size area of Area 10b is approximately 6.3 ha 
and will accommodate 2800 population. Hence, the proposed 
development will not be qualified as a DP under Item 1 of Schedule 3.
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2.4.6.5 In accordance with the requirements of Section 5(1) o f the EIAO, a 
project profile for the Project would need to be submitted to the 
Director of Environmental Protection (DEP) for application for an 
EIA Study Brief (EIA SB). Once the development proposal is more 
developed, a Project Profile (PP) will be submitted to DEP to issue an 
EIA SB. The project proponent would need to submit an EIA Report 
to fulfil all the requirements in the EIA SB and the TM-ELAO. An 
Environmental Permit (EP) would be required prior to the
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2.5

2 .5 .1 .1

2 .5 .1 .2

2 .5 .1 .3

commencement of any construction works.

Concurrent Projects

A review has been conducted to collate the information on potential 
concurrent projects that are available from the public domain. These 
potential concurrent projects are discussed in the following sections to 
evaluate if there are potential for cumulative impacts during the 
construction and operation phase of the proposed development in 
Discovery Bay.

This is a strategic study initiated by the Government to study the 
feasibility of implementing artificial islands in the water to the east of 
Discovery Bay to support the longer term development of Hong Kong. 
At the time of preparing this report, there are neither development 
options nor confirmed development programme. Hence, this is not 
considered as a concurrent project for the purpose of this 
Environmental Study.

Residential development is also being considered in Area 6f. Given 
that Area 6f is located more than 700m away, adverse cumulative 
impacts are unlikely.
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Hong Kong Resort Company Limited Optimization ot  Land Use in Q'scovery Bay
Environmental Study (Area 10b)

3 Site Inspection

3.1.1.1 Several site visits were carried out in April -  June 2014 to identify
potential sources of environmental impact and sensitive receivers in 
the vicinity of Area 10b. The following table presents the images for 
Area 10b.

Table 3.1: Existing environment conditions_____________________________

V iew p o in t 1 :G o lf  c a rt re p a ir  w orkshop Viewpoint 2: Bus depot

•. i - u . r

> W;’

Viewpoint 3: Overnight bus parking 
• * J **■**■ *

Viewpoint 4: A  public refuse collection pointt ________ :
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Say
Environmental Study (Area 10b)

4______Air Quality Assessment___________________

4.1 Air Sensitive Receivers

4.1.1.1 Representative Air Sensitive Receivers ( A S R s ) wi t h i n  the potential 
development area have been identified in Table 4.1 and illustrated in 
Figure 4-1.

Table 4.1: Representative ASRs for air quality assessment
■

ASR ID Description 'L a n d  usei V  'W '  1
M’x

: Number o f ' 
_ _ Storey-

Building Hgt 
Above L o c a l. 
. Ground 

■ (appro v )(m )

A10b-1 Planned building Residential 3-4 15

A 1 Ob-2 Planned building Residential 3-4 15

A 10b-3 Planned building Residential 3-4 15

A 1 Ob-4 Planned building Residential 3-4 15

A 10b-5 Planned building Residential 3-4 15

A 10b-6 Planned building Residential 3-4 15

A10b-7 Planned building Residential 3-4 15

A 10b-8 Planned building Residential 3-4 15

A 1 Ob-9 Planned building Residential 3-4 15

A 10b-10 Planned building Residential 3-4 15

A 10b-ll Planned building Residential 3-4 15

A10b-12 Planned building Residential 3-4 15

A10b-13 Planned building Residential 3-4 15

A10b-14 Planned building Residential 12 51

A10b-15 Planned building Residential 18 71

^  In accordance to Annex 12 o f the TM-EIAO, Air Sensitive Receivers (ASRs) include any 
domestic premises, hotel, hostel, hospital, clinic, nursery, temporary housing accommodation, 
school, educational institution, office, factory, shop, shopping centre, place o f public worship, 
library, court o f law, sports stadium or performing arts centre. Any other premises or places with 
which, in terms o f duration or number o f people affected, have a similar sensitivity to the air 
pollutant as the aforelisted premises and places would also be considered as a sensitive receiver.
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Hong Kang Resort Company Limited Optimization of Land Use in Discovery Bay
Environmental Study (Area 10b)

A S R ID Description

"V ~tr - v

Land use
rtumher o f  

Storey

Build ing H gt 
A b o v e  Local 

Ground  
(approx.) (m )

A10b-16 Planned building Residential 6 25

A10b-17 Planned building Residential 6 25

A10b-18 Planned building • Residential 4-5 29(0

A10b-19 Planned building Residential 4-5 2701

A 10b-20 Planned building Residential 4-5 2701

A 1 Ob-21 Planned building Residential 18 8001

Note:
[1] These ASRs w ill be located on the top o f a 9m podium. The building height shown in the table 

refer to the total height o f the building and the podium. In the air quality model, “ terrain mode”  
that the local ground level which considered in the model was selected. The “ local ground level” 
o f these ASRs in the model was referred to the top o f the podium. Therefore, the building 
height o f A10b-18, A10b-19, A10b-20 and A10b-21 were 20m, 18m, 18m and 71m, 
respectively.

4.1.1.2 Other than the above planned ASRs, a number of existing ASRs are
also identified. The representative existing ASRs are summarized in 
Table 4.2 and illustrated in Figure 4-1. As shown in Figure 4-1, the 
planned ASRs are located at locations more affected by pollution 
sources such as marine vessel emissions. Therefore, the existing ASRs 
are not selected for quantitative air quality assessment.

■ A SR  ID* '»  3*." Description Land u s e . -'
' A pproxlm ateD istancefroniT :

• ; - - - 
the Site B oundary

A 1 Ob-22 Discovery Bay Marina Club Recreational 15m

A 1 Ob-23 Verdant Court Residential 15m

A10b-25 Haven Court Residential 15m

A1 Ob-26 Jovial Court Residential 25m

A 1Ob-27 Twilight Court Residential 20m

A ]  0b-28 La Costa B lock 22 Residential 40m

A 1 Ob-29 La Vista Block 7B Residential 60m

4.1.1.3 The relevant legislations and standards applicable to these ASRs are 
summarized in Appendix 4.1.
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay
Environmental Study (Area 10b)

4.2

4.2.1

4.2.1.1

4.2.2 

4.2.2.1

4.2.2.2

4.2.2.3

4.2.2.4

Air Pollution Sources 

Construction Dust

During construction phase, the reclamation works will be conducted 
by decking over the piles at the seashore. No excavation of sediment 
and backfilling of soil is required in compared with the convectional 
reclamation. Any dredging work for the navigation channel would not 
generate adverse dust emission as well. Hence, no adverse dust impact 
is anticipated from the reclamation works. For the superstructure 
works, the construction works of the development will not be 
conducted at the same time, but in multiple work front on the 
completed decking or existing flatland and no extensive excavation 
and site clearance works will be required. Hence, significant dust 
emission is therefore not anticipated provided that the relevant 
mitigation measures recommended in the Air Pollution Control 
(Construction Dust) Regulation are implemented.

Vehicular Emission

The Hong Kong Panning Standards and Guidelines (HKPSG) has 
specified the minimum setback distances between ASRs and different 
categories of roads, including trunk road and primary distributor, 
district distributor and local distributor. Since all the roads within 
Discovery Bay are local distributors, a 5m setback requirement is 
adopted as recommended in the HKPSG.

As advised by the traffic engineer, the peak traffic flows of two major 
local roads, Discovery Bay Road and Marina Avenue, would be only 
approximately 120 vehicles/hour and 90 vehicles/hour with all the 
developments in place, respectively. .

For Discovery Bay Road, the separate distance will be at least 30m 
and hence more than the HKPSG requirement of 5m. Besides the 
traffic forecast is only 120 veh/hr during peak hour. Hence, adverse 
air quality impacts due to Discovery Bay Road are not anticipated.

For the future realigned Marina Avenue, most of the planned ASRs 
within Area 10b would have a separation distance of more than 5m. 
However, for some of the receivers in the southern side of Marina 
Avenue, the separation distance is less than HKPSG requirement of 
5m. However, it should be noted that traffic forecast for Marina
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Say
Environmental Study (Area 10b)

Avenue is only 90 veh/hr during peak hour. Hence, adverse air quality 
impacts are not anticipated although it will be considered as part of the 
cumulative impact is subject to detail assessment in the subsequent 
statutory EIA for the proposed bus depot and proposed sewage 
treatment works.

4.2.3 Industrial Emission

4.2.3.1 Site surveys conducted in May and June 2014 revealed that there is no 
existing chimney within 500m assessment area. Hence, no cumulative 
air quality impact from industrial emission is anticipated.

4.2.4 Marine Vessels Emission

4.2.4.1 Site inspections have revealed marine vessels activities within the 
500m assessment area. These activities include:

• Passenger ferry service between Discovery Bay and Central;

• Kaito ferry service between Discovery Bay and Peng Chau;

• Kaito ferry service between Discovery Bay and Mui Wo;

• Marine light diesel refilling activities for passenger ferries 

(Discovery Bay / Central Route);

• Oil tanker for diesel delivery to the marine light diesel refilling 
facility;

• Tug boat and barge for LPG tanker vehicles delivery;

• Vessel for LPG bottle delivery;

• Sand barge;

• The Bounty and

• Yacht, speedboat and sailboat at marina and nearby area.

Passenger ferry service and Kaito ferry services

4.2.4.2 Based on the current passenger ferry and kaito schedule available 
from the Transport Department, the maximum marine traffic 
movements of the ferry services between Discovery Bay and Central, 
between Discovery Bay and Mui Wo, and between Discovery Bay and 
Peng Chau can be up to around 90, 16 and 40 trips per day 
respectively. As certain amounts of pollutants are generated during 
combustion of diesel from the ferries, emission from these ferry
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Hong Kong Resort Company Limited Optimization at Land Use in Discovery Bay
Environ menial Study (Area 10b)

services are included in the near-field modelling. In addition, 
according to the proposed development layout shown in Figure 2-1, 
the existing pier of kaito ferry will need to be reprovided. Therefore, 
for the purpose of this assessment, the routes of the kaito services 
have been adjusted accordingly to allow for the same separation 
distance from the shoreline. The current and future navigation routes 
for various ferries are shown in Figure 4-2 and Figure 4-3 
respectively.

4.2.4.3 There are two types of vessels, Catamaran ferries and Monohull 
ferries, providing ferry service between Discovery Bay and Central. 
The capacities of Catamaran ferries and Monohull ferries are about 
500 and 300 passengers respectively. On the other hand, there is no 
information from the operators of kaito ferry services between 
Discovery Bay and Mui Wo, and between Discovery Bay and Peng 
Chau.

4.2.4.4 With reference to the Traffic Impact Assessment accompanying this 
planning statement, the existing ferry service between Discovery Bay 
and Central would still operate with sufficient capacity with the 
additional residential developments in place. Therefore, no additional 
trip and projection of the emission from ferry service between 
Discovery Bay and Central is required.

4.2.4.5 Besides, there is no need to increase the kaito ferry between Discovery 
Bay and Mui Wo, and Discovery Bay and Peng Chau. However, in 
order to consider the cumulative impacts, the emission from existing 
kaito ferry services is also included in the assessment.

Marine light diesel refilling activities fo r  passenger ferries 
(Discovery Bay /  Central Route)

4.2.4.6 The current marine light diesel (MLD) refilling facility is located at 
Marina Avenue next to the Discovery Bay Marina Club. In order to 
cater for the future residential development, ferry diesel refilling will 
be conducted on marine based filling station outside Discovery Bay. 
There will be no emission from the ferries during MLD refilling, and 
no traveling between the ferry pier at Tsoi Yuen Wan and the refilling 
facility within the assessment area in the future. Hence, marine 
emission due to the refilling activity would not be included in this 
assessment.
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay
Environmental Study (Area 10b)

Oil tanker (Delivery o f  marine light diesel to Refilling Facility)

4.2.4.7 The refilling facility will be relocated and will not be present within 
the assessment area in order to cater for the future development. 
Therefore, no emission from the oil tanker is anticipated in the future. 
Hence, marine emission due to the MLD delivery would not be 
included in the near-field model in the quantitative assessment.

Tug boat and barge (Delivery o f  LPG Tanker Vehicles)

4.2.4.8 A barge towed by a tug boat will carry LPG tanker vehicles to the 
Discovery Bay every 5 to 6 days (i.e. about 5 to 6 times per month). 
The engines on both tug boat and barge will be switched off during 
berthing, but the auxiliary engine will be intermittently used when 
lowering and hoisting the vehicle ramp and will last for about 10 
minutes. Hence, emission from the tug boat and barge are included in 
the near-field model in the quantitative assessment. Based on the latest 
development layout plan, the uploading/unloading point will be 
slightly relocated from its current location and the navigation route 
will be changed accordingly. The current and future navigation routes 
are shown in Figure 4-2 and Figure 4-3 respectively.

Vessel fo r  LPG Bottle Delivery and Sand Barge

4.2.4.9 A vessel for LPG bottle delivery and a sand barge for sand delivery 
will operate once every few months. The operating time of both 
vessels are limited to daytime (i.e. 7:00 am to 7:00 pm) during 
weekdays only and the navigation route as well as engine powers are 
similar to those of tug boat/barge. Due to site constraints, only one 
vessel can berth at the loading/unloading point at any one time. Hence, 
concurrent operations of these 3 types of vessel (i.e. tug boat/barge for 
LPG tanker vehicles delivery, vessel for LPG bottle delivery and sand 
barge) are not anticipated.

4.2.4.10 Based on the information from the operators, the operation of the LPG 
bottle delivery and sand barge would be carried out once per three 
months and once per week during daytime respectively. Hence, for the 
purpose of this study, a continuous operation of the tug boat/barge for 
LPG tanker vehicles delivery from 7:00 am to 7:00 pm during 
weekdays is assumed in the quantitative assessment. This conservative 
approach would cover the operations of the vessel for LPG bottle 
delivery and the sand barge as well.
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay
Environmental Study (Area 10b)

The Bounty

4.2.4.11 The Bounty for entertainment purpose will operate very infrequently 
as advised by the operator. A new berth location is provided for the 
Bounty in the future development as shown in Figure 4-3. In 
consideration of the infrequent activities and small engine power, the 
air quality impact from the Bounty is unlikely to be significant. Hence, 
adverse cumulative air quality impact is not anticipated and therefore 
would not be included in the quantitative assessment.

Yachts, Speedboats and Sailboats at Marina

4.2.4.12 Several site surveys have been conducted from April to June 2014 and 
revealed that there are also yachts, speedboats or sailboats travelling 
in and out of the marina. Based on the site observations, the number of 
yachts, speedboats and sailboats movement is only about 1-2 vessels 
per hour. Once these yachts, speedboats and sailboats parked at the 
berths, their engines will be stopped and switched to power supplied 
by the marina. Together with the fact that these yachts, speedboats and 
sailboats have much smaller engines as compared to ferries, it is 
considered that their emission is unlikely significant. Hence, adverse 
cumulative air quality impact is not anticipated and therefore would 
not be included in the quantitative assessment.

4.2.5 Fireworks Displays Emission

4.2.5.1 Disneyland Theme Park is located at approximately 2.5 km north-east 
of Discovery Bay. There are fireworks displays every night, including 
weekdays and weekends. Fireworks launching location is illustrated in 
Figure 4-4. According to the schedule in Disneyland’s website, 
fireworks displays will be conducted from 8:00 pm for a duration of 
about 15 minutes. According to the Theme Park ELA, firework 
displays in the Disneyland Park would emit RSP and heavy metals. 
However, emission of gaseous pollutants due to combustion of small 
amount of black powder is not anticipated according to Section 3.5.14 
of the approved ELA study.

4.2.5.2 Hence, for the purpose of this report, assessments on the RSP and 
heavy metals emissions from fireworks displays are included in the 
near-field model. The latest Environmental Permits (EPs) (EP- 
01/059/2000/A, EP-01/05 9/2000/B and EP-01/059/2000/C) of the 
Disneyland Park has also been reviewed and site survey has been
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4.2.S.3

4.2.6

4.2.6.1

4.2.6.2

4.2.6.3

4.3

4.4 

4.4.1.1

conducted to verify the assumptions, including types of heavy metals 
prohibited to be used in fireworks displays and bursting heights of 
fireworks.

Potential odour impact has also been considered in the approved EIA 
study, and it is predicted that the odour level contributed by the 
firework displays on Discovery Bay is only 0.05 OU, which is well 
below the criteria of 5 OU as stipulated in the Annex 4 of the EIAO- 
TM. Since there is no major odour source within the assessment area, 
adverse odour impact is not anticipated and quantitative assessment is 
not required.

Others

According to the current design, the existing sewage pumping station 
would need to be upgraded to serve the populations in Area 10b. Good 
design measures such as activated carbon filter and negative pressure 
system will be implemented as necessary to control the emanating of 
odour. On this basis, it is not anticipated that the existing and planned 
sensitive receivers will be subject to adverse odour impacts.

Depends on further discussion with the relevant authority, a new 
sewage treatment works may be required. The tentative location of the 
proposed sewage treatment works is shown in Figure 4-1. Odour 
control devices, such as covering of the tanks, installation of 
deodourising unit, etc, are required to contain the odour dispersion to 
the surrounding ASRs. A detail odour assessment is required during 
the subsequent statutory EIA study.

A new semi-confined bus depot will be provided in Area 10b. The 
design of the bus depot should follow the requirement of Practice 
Note for Professional Persons -  Control of Air Pollution in Semi
confined Public Transport Interchanges (ProPECC PN1/98).

Operational Phase Air Quality Assessment on 
Marine Vessels Emission and Fireworks Displays

Methodology

For the marine vessels emission, operation information are collected 
from the operators as well as reviews on the EPD’s “Study on Marine 
Vessels Emission Inventory” and other EIA studies has been

2359281 Final | December 2015

G ttH W R <M E C ro$»2«iW  REPORT* OBJVERAfiLESO REVISED ORAFT 2U01511U SPUT W IO 3 AREAS (AREA 1080 -  FMAL CAS (10e|_VS.DOCX

Page 21



Hong Kong Resort Company Limited Optimization of Land Use In Dscovery Bay
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conducted. Sire surveys were also conducted to supplement 
information.

4.4.1.2 For the fireworks displays, a review on the Theme Park EIA and the 
fireworks displays schedule from the operator has been conducted. 
Site surveys were also conducted to supplement information.

4.4.1.3 Detailed methodology of the air quality assessment is summarized in 
Appendix 4.2.

4.5 Assessment Results

4.5.1.1 The cumulative NO2, RSP, FSP and SO2 concentrations at each 
representative ASRs have been assessed. All the predicted pollutant 
concentrations of representative ASRs would comply with the relevant 
AQOs. Summary of the maximum predicted concentrations at planned 
ASRs among all assessment heights are presented in Table 4.3 and 
assessment results at all assessment heights are detailed in Appendix
4.3.

Table 4.3: Cumulative NO2.RSP, FSP and SO2 concentrations at ASRs
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4.5.1.2 As shown in Appendix 4.3, the worst hit level is found at 5m above
ground for NO2, annual RSP, and 10th highest 24-hour and annual FSP, 
10m above ground for 10th highest 24-hour RSP, 20m above ground 
for 4th highest 24-hour SO2 as well as 40m above ground for 10- 
minute SO2, respectively. Contours of the 19lh highest 1-hour NO2, 
annual NO2, 10th highest 24-hour RSP, annual RSP, 10th highest 24- 
hour FSP, annual FSP, maximum 10-minute SO2 and 4th highest 24- 
hour SO2 concentrations at the corresponding worst hit levels in the 
most concerned and critical area (i.e. Area 10b) are plotted in the 
following figures:
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(1) Figure 4-5 -  Contours of Cumulative 19th highest 1-hour NO2 
Concentration at 5m above ground

(2) Figure 4-6 -  Contours of Cumulative Annual-average NO2 
Concentration at 5m above ground

(3) Figure 4-7 -  Contours of Cumulative 10th highest 24-hour RSP 
Concentration at 10m above ground

(4) Figure 4-8 -  Contours of Cumulative Annual-average RSP 
Concentration at 5m above ground

(5) Figure 4-9 -  Contours of Cumulative 10th highest 24-hour FSP 
Concentration at 5m above ground

(6) Figure 4-10 -  Contours of Cumulative Annual-average FSP 
Concentration at 5 m above ground

(5) Figure 4-11 -  Contours of Cumulative maximum 10-minute SO2 
Concentration at 40m above ground

(6) Figure 4-12 -  Contours of Cumulative 4th highest 24-hour SO2 
Concentration at 20m above ground

4.5.1.3 According to the contours, it is observed that all the planned ASRs
would comply with the respective criteria. Hence, no adverse air
quality impact is anticipated.

4.5.1.4 In addition, the heavy metals concentrations at all planned ASRs also 
comply with the respective assessment criteria. The maximum 
predicted concentrations at ASRs among all assessment heights are 
presented in Table 4.4 to Table 4.6 below and assessment results at 
all assessment heights are detailed in Appendix 4.3. All the 
assessment results would comply with the relevant criteria.

Table 4.4: Maximum 1-hour heavy metals concentrations at planned ASRs

ASR1D

■
Max. 1-hour Concentration (pg/ni-’)

Aluminium Antimony ' ' Barium
*

Strontium —
( opper . Titanium9s- 'V •_ . ■’-*> 1

A 10b-1 0.574 0.165 0.410 0.212 0.208 0.052

A 1 Ob-2 0.566 0.162 0.401 0.207 0.205 0.051

A 1 Ob-3 0.519 0.141 0.352 0.181 0.190 0.044

A10b-4 0.447 0.109 0.277 0.140 0.168 0.034

A 1 Ob-5 0.410 Q.094 0.239 0.120 0.156 0.029

A10b-6 0.414 0.095 0.243 0.122 0.158 0.030

A 10b-7 0.404 0.091 0.232 0.116 0.154 0.028

A10b-8 0.371 0.077 0.198 0.098 0.144 0.024
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ASR ID
' .M ax. 1-hour Concentration (pg'nr1)

Aluminium Antimony Barium ^S tron tium ' ' Copper Titanium

A 1 Ob-9 0.318 0.053 0.142 0.068 0.127 0.017

A 10b-10 0.320 0.054 0.144 0.069 0.128 0.017

A 10b-ll 0.327 0.057 0.152 0.074 0.130 0.018

A 10b-12 0.338 0.062 0.164 0.080 0.134 0.019

A10b-13 0.329 0.058 0.154 0.075 0.131 0.018

A10b-14 0.318 0.053 0.143 0.068 0.127 0.017

A 10b-15 0.325 0.057 0.150 0.072 0.130 0.018

A10b-16 0.385 0.083 0.212 0.106 0.148 0.026

A10b-17 0.411 0.094 0.240 0.120 0.157 0.029

A10b-18 0.486 0.127 0.318 0.162 0.180 0.040

A10b-19 0.475 0.122 , 0.307 0.156 0.177 0.038

A10b-20 0.621 0.186 0.459 0.238 0.223 0.058

A1 Ob-21 0.664 0.205 0.504 0.262 0.236 0.064

Criteria - _  " 100 V i

Table 4.5: Maximum 8-hour heavy metals concentrations at ASRs

A S F  I I )

i I / * ’"* *- - • n. _■ _
‘ ‘ jf J » f  

. . . ■> 
^Alum iniumr.-v- 4 •• ■fi- A n t im o n y '

ix. 8 -hour'Com 

Barium

fen tra il on (u s ji
-  . f

Strontium m Goppciw^

' ?
• ->4“ . ’ l l?

r-Titaniuin>3i

A10b-1 0.243 0.021 0.064 0.026 0.104 0.006

A10b-2 0.242 0.020 0.063 0.026 0.104 0.006

A 1 Ob-3 0.236 0.018 0.057 0.023 0.102 0.006

A10b-4 0.227 0.014 0.048 0.018 0.099 0.004

A10b-5 0.223 0.012 0.043 0.015 0.097 0.004

A10b-6 0.223 0.012 0.044 0.015 0.098 0.004

A10b-7 0.222 0.011 0.042 0.015 0.097 0.004

A10b-8 0.218 0.010 0.038 0.012 0.096 0.003

A10b-9 0.211 0.007 0.031 0.009 0.094 0.002

A10b-10 0.211 0.007 0.031 0.009 0.094 0.002

A 10b-ll 0.212 0.007 0.032 0.009 0.094 0.002

A10b-12 0.214 0.008 0.034 0.010 0.095 0.002
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ASH ID
Aluminium

M l

Antimony

- n  m
ir . 8-hourjGon< 

- ,  Banum®®” ■ * t  : •"*

:entration (jig/in3).;

Copper Titanium

A10b-13 0.213 0.007 0.032 0.009 0.094 0.002

A10b-14 0.211 0.007 0.031 0.009 0.094 0.002

A10b-15 0.212 0.007 0.032 0.009 0.094 0.002

A10b-16 0.220 0.010 0.040 0.013 0.096 0.003

A10b-17 0.223 0.012 0.043 0.015 0.097 0.004

AI0b-18 0.232 0.016 0.053 0.020 0.100 0.005

AI0b-19 0.231 0.015 0.051 0.020 0.100 0.005

A10b-20 0.249 0.023 0.071 0.030 0.106 0.007

A I Ob-21 0.255 0.026 0.076 0.033 0.107 0.008

C rite r ia . ' ± ' 1 500 ' - mam -

Table 4.6: Annual-average heavy metals concentrations at ASRs

ASH ID

ft. ' ‘ ‘ V
\nnua l Concentration (pg/nr

Aluminium ."Antimony Barium * Strontimii ■ Copper
*

Titanium

A10b-1 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 1 Ob-2 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 10b-3 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 1 Ob-4 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 10b-5 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 1 Ob-6 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 1 Ob-7 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-8 0.196 <0.001 0.015 <0.001 0.089 <0.001

A 1 Ob-9 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-10 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-ll 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-12 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-13 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-14 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-15 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-16 0.196 <0.001 0.015 <0.001 0.089 <0.001
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A S R ID
A nnual Concentration (pg/ni ’)

Aluminium Antimony Barium Strontium C opper Titanium

A 10b-17 0.196 <0.001 0.015 <0.001 0 .0 8 9 <0.001

A 10b-18 0 .196 <0.001 0.015 <0.001 0 .0 8 9 <0.001

A  1 0 b -19 0.196 <0.001 0.015 <0.001 0 .089 <0.001

A 10 b -2 0 0.196 <0.001 0.015 <0.001 0 .0 8 9 <0.001

A 1 Ob-21 0.196 <0.001 0.015 <0.001 0 .0 8 9 <0.001

C riteria I l l i M I l l • s 5 - 2.4 -
>L js ^ ,
'  i b o

Recommended Mitigation Measures

The key air pollutants (i.e. NO2 , RSP, FSJP, SO2 and heavy metals) at 
all planned ASRs would comply with AQOs and relevant assessment 
criteria, no adverse air quality impact is therefore anticipated and no 
mitigation measures are required. For the potential sewage treatment 
works and pumping stations, suitable odour control measures would 
be required.

Conclusion

All the relevant air emission sources, including vehicular emission and 
marine vessels emission in the vicinity o f Discovery Bay, and 
firework emission at the Disneyland Theme Park, that would have air 
quality impacts on the proposed developments have been identified 
and assessed.

Considering the comparatively low local traffic volume, significant air 
quality impact from vehicular emission on the proposed development 
is not anticipated.

4 .7 .1 .3  Quantitative air quality assessment, taking into account the marine 
vessels emission in the vicinity o f  Discovery Bay and fireworks 
displays at Disneyland Theme Park, has been • conducted. It is 
concluded that the predicted cumulative air quality impacts on all air 
sensitive uses would comply with the AQOs and relevant assessment 
criteria. Hence, adverse air quality impact on the proposed 
development is not anticipated.

4.6 

4 .6 .1 .1

4.7

4 .7 .1 .1

4 .7 .1 .2
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4 .7 .1 .4  Odour from potential sewage treatment works and sewage pumping
station can be controlled by implementing suitable odour control 
measures. .

4 .7 .1 .5  Nevertheless, a detail cumulative assessment will be carried out 
during the subsequent statutory EIA.

2359281 Final | Decanter 2015

G «K W >« O JIC n m 928117 REPORT* DELfVfRABlESU REV1SE0 DRAFT 21*01*1118 SPOT INTO 2ANEASVLAEA 108035918 • FINAL EA3 {|08)_V5.DOCX

Page 28



Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay
Environmental Study (Area 10b)

5_____ Noise Assessment________________________

5.1 Description of the Environment
5 .1 .1 .1  The entire Discovery Bay has a relatively tranquil environment 

without any major noise sources that would impose adverse noise 
impacts on the neighbouring community. All the existing roads within 
Discovery Bay are local roads on which only licenced vehicles such as 
golf cars, shuttle buses and services vehicles are allowed to use. As 
observed on site, all the shuttle buses are Euro IV buses.

5 .1 .1 .2  Other than road traffic, the commuting ferries between Discovery Bay 
and Central are another noise source within the Discovery Bay area. 
However, the majority o f  the residential developments in Discovery 
Bay have ample separation from the main navigation route. Besides, 
there are some services areas along the seafront north o f Nim Shue 
Wan at which bus depot, petrol filling stations, sewage pumping 
station etc. are located. The kaitos commuting to Peng Chau and Mui 
Wo also land at this seafront.

5.2 Noise Sensitive Receivers
5.2.1.1 Several site visits were carried out in April 2014 to identify potential 

sources of environmental impact and sensitive receivers in the vicinity 
of the site. Photographs taken on site and the neighbouring areas are 
shown in Section 3 to illustrate the existing context. Some general 
descriptions in terms of the noise environment have been described in 
Section 5.1. The following sections presents the NSRs identified for 
the potential development area for subsequent noise assessment.

5 .2 .1 .2  Area 10b (see Figure 5-1) will accommodate residential premises 
within the existing services areas along Marina Avenue. The existing 
facilities including bus depot, petrol filling stations (for both vessels 
and vehicles) and landing point for kaito would be relocated to suit the 
development layout. Subject to further discussion with the relevant 
authorities, a sewage treatment works may be required. Relevant 
legislation that are applicable to noise impact is given in Appendix 
5.1.

5 .2 .1 .3  Since the future residential premises facing Nim Shue Wan would also 
be overlooking on the vessel movements, including the kaito 
movements, sand barge operations, therefore, a number of 
considerations have been incorporated in the layout design of Area 
10b (see Figure 2-1) to reduce the fixed noise impact due to these 
activities. Those design include an 8m tall solid wall next to kaito pier,
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a 9.8m tall solid wall next to goods delivery pier and 7.8m tall solid 
wall at 3-storey low rise development which was near to goods 
delivery pier. A number of representative NSRs have been selected for 
the purpose of this assessment. These representative NSRs include 
the following:

Table 5.1: Selected representative planned NSRs
D esc rip tio n ■ ■ U ses ■ ■ ’

N IO b -B I 3-4 s to rey  developm en t R esiden tia l

N 1 0 b -B 2 3-4 s to rey  developm en t R esiden tia l

N 1 0b-B 4 3-4 sto rey  developm en t R esiden tia l

N 10b-B 5 3-4  sto rey  developm en t R esiden tia l

N 1 0b-B 8 3-4  sto rey  d ev elopm en t R esiden tia l

N IO b -D l 6 -sto rey  developm ent R esiden tia l

N J0 b -D 5 18-storey  developm ent R esiden tia l

N 1 0 b -D 6 6-storey  d ev elopm en t R esiden tia l

N 1 0 b -D 8 6-storey  developm en t R esiden tia l

N IO b -A l 3-4 sto rey  developm ent R esidential

N 10 b -A 2 3-4 sto rey  developm ent R esidential

N 10 b -A 4 3-4 sto rey  developm ent R esidential

N 10b-A 5 3-4 sto rey  developm ent R esidential

N 1 0b-A 6 3-4 sto rey  developm ent R esidential

N 1 0b-A 8 3-4  storey  developm en t R esidential

N IO b-A lO 3-4 sto rey  developm ent R esidential

N IO b -A l5 3-4  sto rey  developm ent R esidential

N 10b-C 18 3-4 s to rey  developm ent R esidential

Table 5.2: Selected representative existing NSRs

N S R  ID D e sc rip tio n . K '’ U ses J # §
A p p ro x im a te  D is tan ce  fro m . 

; S ite  B o u n d a ry

E N 1 0 b -l T w ilig h t C ourt R esiden tia l 20m

i

< i  ■ •

t a ̂ r

i ’ a- r

s ay r

fl V

A.
\ S

r

€■

€■

€

p
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5.3 Road Traffic Noise Assessment
5.3.1.1 As discussed in Section 5.1, unlike the situations in other urban areas, 

all the shuttle buses operating within Discovery Bay are Euro IV type 
vehicles. Only licensed vehicles are allowed using the Discovery Bay 
Tunnel to access various parts of Discovery Bay. Besides, vans are 
prohibited after 6pm even if they have been issued with the license to 
use the Discovery Bay Tunnel.

5.3.1.2 With all the proposed developments in place, the traffic flow would 
only the approximately 120 veh / hr and 90 veh / hr for Discovery Bay 
Road and Marina Avenue respectively, which are categorized as local 
roads. Hence, given that relatively low traffic flows, adverse road 
traffic noise impacts are not anticipated and mitigation measures are 
not required.

5.4 Marine Traffic Noise Assessment
5.4.1 Assessment Results

5.4.1.1 Potential marine traffic noise impacts on Area 10b are anticipated 
from existing public ferry, kaito, tugboat with barge, the marina at 
Discovery Bay, sand barge and LPG container vessel. The marine 
traffic noise assessment methodology and source term measurement 
are given in Appendix 5.2 and the predicted cumulative marine noise 
levels at the representative NSRs are presented in Appendix 5.3 and 
summarized in the tables below.

Table 5.2: Predicted marine traffic noise impacts for Area 10b (Daytime & 
Evening time)

N S R 1 D P e r io d P N L jL ttj lh r
M a x  P re d ic te d  N o ise  

L ev e ls  W ,d B (A )

N IO b -B l

D aytim e &  
E ven ing  tim e

61

51

N IO b -A l 50

N IO b-A lO 48

N IO b -A l 5 47

N ote:

[ 1 ] B o ld  v a lu e  d en o tes  non-com pliance  w ith  criteria .

Table 5.3: Predicted marine traffic noise impacts for Area 10b (Nighttime)

N S R I D  , P e r io d P N L , L«q jh r r
• M a x  P re d ic te d  N o ise  

L ev els  19, d B (A )

N IO b -B l N ighttim e 56 43
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N SR ID Period PNXjj LfqJhr
M ax Predicted Noise 

Levels O, dB(A)

N IO b -A l 41

N IO b-A lO 40

N I0 b -A I5 39

N ote:

[1] B o ld  v a lu e  d en o tes  non-com pliance  w ith  criteria .

5 .4 .1 .2  It can be seen from the above table that the predicted marine traffic
noise levels at all the representative NSRs in this area will be below 
the PNL and hence noise mitigation measures are not required.

5.5 Fixed Noise Assessment

Land-based Fixed Noise Sources

5 .5 .1 .1  Existing noise sources include a golf cart repair workshop, bus depot 
and overnight bus parking area, a public refuse collection point, all o f  
which are located along Marina Avenue.

5 .5 .1 .2  According to the latest information, these existing noise sources such 
as the golf car repair workshop, bus depot, refuse collection point, will 
be located at a podium structure. The design o f  the podium will ensure 
that any direct line o f  sight between the noise sources and the 
surrounding residential developments will be avoided. In addition, 
these noise sources should be a major consideration in their 
determining their locations and site layouts. With reference to HKPSG, 
where opportunity arises and having due regard to the operational 
requirements, the siting o f  such facilities should take into account the 
potential locations o f  ingress/egress and the consequent noise 
disturbances due to traffic routings, particularly during sensitive hours. 
Consideration should also be given to adopting administrative controls 
so that the degree o f  noise disturbances can be further reduced.

5 .5 .1 .3  In addition, the podium is a fully enclosed structure apart from 
entrance /  exit o f  these noise sources and ventilation opening. It 
should also be noted that there would not be any maintenance activity 
within the depot during night-time period unless during emergency. 
Since the exact location o f  ventilation opening is yet available, a 
backward calculation o f  fixed noise source is conducted for the 
maximum allowable Sound Power Level (SWL). As the minimum
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distance from the proposed building to podium edge is 5m and an 
ASR A has been adopted (i.e. Daytime noise criterion o f 55 dB(A)) 
for the development, the maximum SWL will be 74 dB(A) according 
to standard acoustic principle of point source correction with 3dB(A) 
facade correction. Therefore, although mechanical ventilation is 
required, with the use of silencer /  acoustic louvre, adverse noise 
impacts caused by these fixed noise sources are not anticipated. It 
should also be noted that the bus depot is a Schedule 2 DP and hence a 
subsequent EIA will be conducted to fulfil all the statutory 
requirements under the EIAO.

5.5.1.4 A sewage treatment work (STW) may be required at Area 10b. The 
existing sewage pumping station (SPS) may also be upgraded as 
necessary. Since the design detail is yet available, a backward 
calculation of fixed noise source is conducted for maximum SWL. As 
the minimum distance from the proposed STW and the upgraded SPS 
to the nearest existing NSR Twilight Court (EN10b-l) and planned 
NSR (N10b-C18) are 32m and 22m separately. The maximum 
allowable SWL of ASR A for night time criterion of 45dB(A) will be 
80 dB(A) and 77 dB(A) respectively. Therefore, although mechanical 
ventilation is required, with the use of silencer / acoustic louvre, 
adverse noise impacts caused by these fixed noise sources are not 
anticipated. It should also be noted that the STW is a DP and hence a 
subsequent EIA will be conducted to fulfil all the statutory 
requirements under the EIAO.

5.5.1.5 In case the previous water treatment facilities needs to be re
commissioned, they would generate some noise during its operation. 
However, it is located at more than 1000m away and screened by the 
hilly terrains between Area 10b and the water treatment work. Hence, 
adverse fixed noise impact is not anticipated.

Marine-based Fixed Noise Sources

5.5.1.6 As discussed in Section 5.5.1, the noise generated by the idling 
marine vessels would be assessed as fixed noise sources. According 
to the latest design, the following marine-based fixed noise sources 
shall be considered:
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• Vessels idling (e.g. kaito, tugboat, sand barge, vessel for the gas 
bottle supplier, bounty);

• Lift on and off landing board of barge;
• Lorries engine on barge;
• Loading and unloading of gas bottle; and
• Loading and unloading of sand barge (operation of conveyor belt 

on sand barge and trucks).

5.5.1.7 As discussed in Section 5.5.1, most of the industrial noise sources 
along Marina Avenue would be located to a podium structure with 
suitably sited opening to avoid direct line of sight between the noise 
sources and the surrounding residential developments. Therefore, the 
potential fixed noise impacts would be only due to marine activities 
from ferry idling at public ferry and kaito pier, idling, sand loading 
due to operation of conveyor at sand barge and LPG glass bottle and 
unloading. According to the information from operator, there would 
be acoustic treatment, such as acoustic mat for the conveyor belt of 
sand barge and temporary noise barrier for crane of LPG glass bottle 
loading and unloading in future operation. Typically, a noise reduction 
of 10dB(A) for acoustic mat and temporary noise barrier for stationary 
source was adopted as in other in approved EIA Reports such as that 
for North East New Territories New Development Areas (AEIAR- 
175/2013). A noise reduction of 10 dB(A) for conveyor bell during 
sand loading and LPG glass bottle loading by crane has therefore been 
adopted in this assessment. The details of those mitigation measures 
will be further developed during the subsequent statutory EIA stage. 
The predicted noise levels at the representative NSRs are presented in 
the table below. The fixed noise assessment methodology and source 
term measurement are given in Appendix 5.4 and the detailed 
calculation of predicted fixed noise levels is shown in Appendix 5.5.

5.5.1.8 It can be seen from the table that the predicted fixed noise levels at all 
the representative NSRs in this area will comply with the noise criteria 
and hence noise mitigation measures are not required.

Table 5.4: Fixed noise assessment results -  unmitigated case (daytime and
e v e n i n g  t im e ' .

..N S R s  ID

; - j« V v  
■ *  : ■ 

P e r io d
C r ite r ia

. d B (A ) T~ : '

. .............. 'S '.

E x c e e d a n c e

f & >  '

N IO b -B l
D ay tim e &  

E vening

54 -

N 1 0 b -B 2 55 53 -

N 1 0b-B 4 54 ■ ■
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nsrs in Criteria (AN L-5),
■ '1 :*  ? b ( \ )

D aytim e m ax  
predicted n o is e , 
f level,'dB (A )‘

. Exceedance 
over A N L -5  

‘ ? * dB(A ) --

N10b-B5 55 -

N10b-B8 53 -

NIOb-Dl 55 -

N10b-D5 50 -

N10b-D6 52 -

N10b-D8 53 -

NIOb-Al 52 -

N10b-A2 51 -

N10b-A4 47 -

N10b-A5 55 -

N10b-A6 55 -

N10b-A8 53 -

Table 5.5: Fixed noise assessment results -  unmitigated case (nighttime)

N S R slD
e" * 

Period
C riteria i(AN L-5), 

dB(A)

D aytim e m ax  
predicted noise 

level, dB(A)

Exceedance 
over AN L-5  

dB(A)

N IO b -B l 43 -

N 1 0b-B 2 39 -

N 1 0b-B 4 35 -

N 1 0b-B 5 43 -

N 1 0 b -B 8 40 -

N IO b -D l 40 -

N 10 b -D 5 36 -

N 1 0 b -D 6 N ighttim e 45 39  . -

N 10 b -D 8 40 -

N IO b -A l 33 -

N 10 b -A 2 32 -

N 1 Ob-A4 30 -

N 10b-A 5 34 -

N 10b-A 6 38 -

N 10 b -A 8 37 -

5.6 Firework Display Noise Assessment
5.6.1 On-site firework display noise measurements were conducted at two 

locations (#F1 and #F2) to determine background noise level and 15- 
minute equivalent noise level (Leq (is min)) during firework display
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period. The firework display noise measurement locations are 
summarized in Table 5.6 and illustrated in Appendix 5.6.

Table 5.6 Possible noise source from Disneyland
M e a s u re m e n t lo c a tio n s  . . - D e sc r ip tio n

#F1 A t th e  ex isting  L o o k o u t Po in t

#F 2 A t the  ex isting  b reak w ate r

5 .6 .2  For each noise measurement, ambient measurements were taken 
immediately before and after the firework display to establish the 
Background Noise Level (BNL). Measured Noise level (MNL) was 
also taken for the 15-minute timeframe during firework display. 
Based on these measurements, the Corrected Noise Level (CNL) was 
calculated and compared against the noise criterion as discussed in 
Appendix 5.1.

5 .6 .2 .1  The predicted firework display noise levels at the two measurement 
locations are summarized in Table 5.7. Detailed calculation o f  
firework display noise results is shown in Appendix 5.7.

Table 5.7: Summary of firework display noise assessment results
*  ̂ - s / f  7 i ,  y  <- / -Aftsss? Ai L £ ft:-:

V  V, (* I'j J-I * .V

- ’ N o ise  L e v e l •

; '  N o ise  Im p a c ts ,  L a , (is min), d B (A ) ’

F I

C o rrec ted  N o ise  L evel 52 ■ 53

N o ise  C rite rion 55

E xceed an ce - -

N ote:
[1] F acade  co rrec tio n  h as been  considered  in no ise  calcu la tion .

5 .6 .2 .2  Two firework display noise measurement at FI and F2 are 
approximately located at 3.9 km and 2.7 km from Disneyland and are 
within the noise criterion of Leqtismin) 55 dB(A). The proposed layout 
of Area 10b will be located further away from Disneyland than the 
distance between F2 from Disneyland. Hence, the existing firework 
display at Disneyland is not anticipated to generate adverse noise 
impacts.

5.7 Recommended Mitigation Measures
5 .7 .1 .1  The noise assessments results have shown that noise impact due to 

road traffic, marine traffic, fixed noise, and fireworks are not 
anticipated.

5 .7 .1 .2  As stated in Section 5.5, a podium structure will be provided for Area
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5.8

5 .8 .1 .1

5 .8 .1 .2

5 .8 .1 .3

5 .8 .1 .4

5 .8 .1 .5

10b to avoid direct line of sight between the noise sources and the 
surrounding residential developments.

Conclusion

A noise impact assessment has been conducted to evaluate the 
operational impacts based on the current layout.

Road traffic noise impact has been reviewed. Results indicate that the 
road traffic noise impact would not be anticipated.

A preliminary assessment has been for marine noise impact based on 
measurement data. Results indicate that the noise impacts on NSRs 
would comply with the criteria and hence mitigation measure is not 
required.

A preliminary assessment has been conducted for fixed noise impact 
based on site measurement and operational information from operators. 
With implementing the consideration in layout design (such as solid 
walls) and acoustic mat for conveyor belt, temporary noise barrier for 
crane, use of silencer / acoustic louvre), adverse fixed noise impacts 
would not be anticipated.

A preliminary assessment has been conducted for firework display 
noise impact on site measurement and observation. Results indicate 
that the firework display noise would not cause adverse impact.
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6_____ Water Quality Assessment

6.1 Description of the Environment

6.1.1 Existing Water Environment

6.1.1.1 The project sites fall within the Southern Water Control Zone (WCZ) 
and are located at Discovery Valley at east Lantau, downstream of Lo 
Fu Tau and Discovery Bay Reservoir. Tai Pak Wan, a non-gazetted 
beach, is within the boundary of Discovery Bay. Besides, a Coastal 
Protection Area is located at the northern edge of Tai Pak Tsui 
Peninsula to conserve the natural coastline.

6.1.1.2 Area 10b is located at the seawall in the southwest side of Tai Pak 
Tsui Peninsula. Nim Shue Wan adjoins the southern boundary of 
Area 10b and the water current in Nim Shue Wan is generally calm. 
Surface runoff from existing land area is discharged into Nim Sue 
Wan.

6.1.2 Existing Sewerage System

6.1.2.1 Discovery Bay has been implemented with a sewerage system to 
collect all the sewage and wastewater generated from daily activities. 
All the existing sewage and wastewater collected from the sewerage 
system is diverted to Siu Ho Wan Sewerage Treatment Works via 
pumping stations and the outfall is located at north Lantau which is far 
away from Discovery Bay.

6.1.3 Water Quality Sensitive Receivers

6.1.3.1 A review has been conducted to identify the Water Quality Sensitive 
Receivers (WSRs) in the vicinity that may be impacted by the 
potential development area. The following table summarizes these 
WSRs and they are illustrated in Figure 6-1. The relevant legislation 
and standards related to water quality are summarised in Appendix 
6.1.

Table 6.3 Water quality sensitive receivers

W ater Sensitive Receivers11] Description

WSR01 -  Discovery Bay 
Reservoir

Primary reservoir for flushing, located upstream o f the potential 
development areas
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W ater Sensitive R eceivers W ; u D escription .

WSR 02 -  Discovery Bay 
Reservoir Spillway and 

Tributaries

Spillway from Discovery Bay Reservoir and the tributaries, 
chainage runs along Discovery Valley Road and downstream to 

Tsoi Yuen Wan

WSR03 -N im  Shue Wan Stream
Natural stream downstream from the existing go lf course to Nim 

Shue Wan

WSR04 -  Tai Pak Wan
Non-gazetted beach downstream to Discovery Bay Reservoir 

Spillway

WSR05 -  Hai Tai Wan Marina Marina at Hai Tai Wan next to Discovery Bay Road

WSR 06-N im  Shue Wan Nim Shue Wan

WSR07 -  Tai Pak Tsui Peninsula 
Coastal Protection Area (CPA)

Protected natural shoreline at north o f Tai Pak Tsui Peninsula

Note:
[ 1 ] The nearest water gathering ground is located at 5.6 km away

6.2 Identification and Evaluation of Environmental
Impacts during Construction Phase

6.2.1 Pollution Sources 

Site R unoff

6.2.1.1 During rainstorm events, construction site runoff would come from all 
over the works site. These surface runoff might be polluted by:
• Runoff and erosion from site surfaces, earth working areas and 

stockpiles;
• Wash water from dust suppression sprays and wheel washing 

facilities; and
• Chemicals spillage such as fuel, oil, solvents and lubricants from 

maintenance of construction machinery and equipment.

6.2.1.2 Construction runoff may cause physical, biological and chemical 
effects. The physical effects include potential blockage of drainage 
channels and increase of suspended solid levels in the Southern WCZ. 
Runoff containing significant amounts of concrete and cement-derived 
material may cause primary chemical effects such as increasing 
turbidity and discoloration, elevation in pH, and accretion of solids. A 
number of secondary effects may also result in toxic effects to water 
biota due to elevated pH values, and reduced decay rates of faecal 
micro-organisms and photosynthetic rate due to the decreased light
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penetration. All the best practices will be implemented to reduce and 
minimise the generation of construction run-off.

Sewage from  Workforce

6.2.1.3 Sewage effluents will arise from the sanitary facilities provided for the 
on-site construction workforce. According to Table T-2 of Guidelines 
for Estimating Sewage Flows for Sewage Infrastructure Planning, the 
unit flow is 0.15 m3/day/employed population. The characteristics of 
sewage would include high levels of BODs, Ammonia and E. coli 
counts. Since sufficient portable chemical toilets and sewage holding 
tanks will be provided, no adverse water quality impact is anticipated.

Construction o f  Decking-Over Piles Along Waterfronts

6.2.1.4 The low-rise residential buildings in Area 10b will be constructed on 
the southwest seashore of Tai Pak Tsui Peninsula adjoining Nim Shue 
Wan (WSR04) and the entrance of Hai Tai Wan Marina (WSR03). 
As discussed in Section 2, the existing seafront would be expanding 
by a width of 9-34m. According to the latest design, in order to 
minimize hydrodynamic and water quality impact, the new platform 
along the coastline would be constructed by decking-over piles. To 
control the sediment plume that may be dispersed to nearby WSRs 
during seabed disturbance, environmental friendly construction 
methods such as installing cofferdam and using closed grab should be 
considered. However, further studies would need to be conducted to 
determine the size and spacing of the piles etc. These studies would be 
conducted to determine the cumulative impact as part of the 
subsequent statutory E1A.

Dredging

6.2.1.5 It may be necessary to conduct some dredging to facilitate marine
access for the future berths (eg for the Bounty). Preliminary 
estimation suggests that the total amount of dredging would be less 
than 100,000m3. The dredging process would require appropriate 
mitigation measures to control the dispersion of the sediment plume. 
This is subject to further studies during the subsequent EIA, if 
dredging is required. '
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6.3

6 .3 .1

6 .3 .1 .1

6 .3 .1 .2

6.4 

6 .4 .1 .1

Recommended Mitigation Measures during 
Construction Phase

General Construction Activities the Potential 
Development Area

Site R unoff and Sewage from  Workforce

Given the relatively small amount of site formation work for Area 10b, 
the water quality impacts during construction phase is not anticipated. 
Nevertheless, standard good site practices such as perimeter cut off 
drains, silt removal facilities, temporary toilet etc. would still be 
required. A comprehensive list of those standard measures is given in 
Appendix 6.2.

During the construction works for the platform along the waterfront of 
Area 10b, open sea dredging would be avoided and a deck will be 
constructed over piles. As compared to the conventional reclamation 
process that would demand dredging, the current methodology would 
have avoided the release of significant amount o f sediment which may 
have certain impacts on the neighbouring WSRs. The following good 
practice shall apply for the construction of piles and dredging works 
for the navigation channel. They shall be duly revisited by adopting a 
quantitative water quality model during the subsequent EIA Study 
under the EIAO.
• Install efficient cage-typed silt curtains, i.e. at least 80% SS 

reduction, at the point of dredging/filling to control the dispersion 
of SS;

• Water quality monitoring should be implemented to ensure 
effective control of water pollution and recommend additional 
mitigation measures required;

• The decent speed of grabs should be controlled to minimize the 
seabed impact and to reduce the volume of over-dredging; and

• All vessels should be sized so that adequate clearance is 
maintained between vessels and the seabed in all tide conditions, 
to ensure that undue turbidity is not generated by turbulence from 
vessel movement or propeller wash.

Identification and Evaluation of Environmental 
Impacts during Operational Phase

The current proposal is to have sewage generated from the potential 
development areas to be pumped to the Siu Ho Wan Sewage
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6.4.1.2

6.4.1.3

6 .5  

6.5.1.1

Treatment Works (SHWSTW). In this case, there would not be 
adverse water quality impacts.

In case that SHWSTW cannot receive the additional sewage from 
Area 10b, a new sewage treatment plant within Discovery Bay would 
need to be commissioned. It may also require a new marine outfall 
with its location to be determined. This additional effluent would 
have impacts on both water quality and marine ecology. All these 
would require a quantitative water quality model to be established for 
assessment as part of the subsequent ELA.

The platform along the waterfront will be supported by decking over 
piles with a narrow strip of approximately 9-34m only. The pile arrays 
will be generally along flow directions and will not block any major 
flow streamlines within Nim Shue Wan (WSR04). Thus, 
hydrodynamic impact and the associate change to water quality 
regime is unlikely to be significant. However, a quantitative water 
quality model shall be conducted to determine the cumulative impact 
during the subsequent statutory EIA to quantify any changes in 
hydrodynamic and water qualify regime. The water quality model 
shall also be used to study the possible impacts due to the increased 
surface runoff into Nim Shue Wan, and options of the design of the 
decks and piles (ie. in terms of size and spacing of the piles) and the 
design of any sewage treatment works and outfall as required.

Conclusion

The potential issues that may arise during both the construction and 
operational phases have been identified. While a number of issues has 
been considered by implementing good design (eg. decking over 
instead of conventional reclamation), a quantitative water quality 
model shall be concluded during the subsequent statutory EIA detail 
assessment to refine the design and construction methodology so as to 
minimise any impacts as much as practicable. The assessment results 
should also be adopted to evaluate the need for mitigation measures 
required.
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7_____ Other Aspects

7 .1 .1 .1  A desktop review has been conducted by studying the previous aerial
photos for the concerned areas for the potential development area. 
These photos have provided useful information to ascertain any 
historical land uses that may have potential for land contamination. 
The relevant legislation and standards relating to land contamination 
is given in Appendix 7.1 and the related historic aerial photos is given 
in Appendix 7.2. The following table summarises these findings.

Table 7.1 Summary of historical aerial photographs for Area 10b
Year , Description

1973
• Mainly nature terrain and coastline with a number o f villages 

scattering around.
• No signs for industrial developments

1982
• Reclamation works in Area 10b were in progress.
• The seawall in the marina was formed

1993
• Most o f the site formation work and reclamation works had been 

completed.
• The scale o f the marina was less than that currently being operated.

2012 • Not much difference to that in 1993 except the scale o f the marina 
was larger than that in the 90’s.

7.1.2 Description of Environment

7.1.2.1 Site surveys were conducted between May and June of 2014 to ground 
truth the findings from desktop review to identify any land uses within 
the potential development area that may have the potential for 
contamination in soil and groundwater. Photos taken during the site 
inspection showing the land uses within each of the area are given in 
Section 3. The following paragraphs summarises the findings from 
the surveys.

7.1.2.2 The area within Area 10b is currently occupied by a number of 
services facilities including the depot for vehicles, petrol /  LPG filling 
station, staff quarters, Kaito etc. The areas within those depot, petrol / 
LPG filling stations are paved with concrete. Some of these area may 
have storage for dangerous goods as well. According to the EPD’s 
Guidance Note for Contamination Land Assessment and Remediation, 
these land uses have the potential for land contamination.
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7 .1 .3

7 .1 .3 .1

7 .1 .3 .2

7 .1 .3 .3

7 .1 .3 .4

7 .1 .4  

7 .1 .4 .1

Identification of Potentially Contaminated Areas

As discussed in the above sections, locations where land 
contamination would be more likely would be the depot and petrol / 
LPG filling stations. For the purpose of this study, it is recommended 
a Contamination Assessment Plan (CAP) to be prepared after the 
rezoning approval and prior to implementation. The CAP shall cover 
the whole potential development area and would recommend the need 
for Site Investigation (SI) to collect soil and ground water samples for 
analysis, and any subsequent actions, as per the statutoiy requirements.

Following the completion of environmental SI and lab testing works, 
the project proponent would prepare the Contamination Assessment 
Report (CAR) which would present the findings of the SI and evaluate 
the level and extent of potential contamination. The potential 
environmental and human health impact based on the extent of 
potential contamination identified would also be evaluated.

If land contamination is identified during the proposed environmental 
SI and remediation is required, a Remediation Action Plan (RAP) will 
be prepared. The objectives of RAP are:

• To undertake further site investigation where required;

• To evaluate and recommend appropriate remedial measures for 
the contaminated materials identified in the assessment;

• To recommend good handling practices for the contaminated 
materials during the remediation works;

• To recommend approximate handling and disposal measures; 
and

• To formulate optimal and cost-effective mitigation and remedial 
measures for EPD’s agreement.

A Remediation Report (RR), if required, would also be prepared to 
demonstrate that the clean-up works are adequate. No construction / 
development works would be carried out within the potentially 
contaminated areas prior to the agreement of the RR with EPD.

Conclusion

An initial land contamination appraisal has been conducted to identify 
any locations within the potential development area that may have the 
potential for contamination in soil and groundwater. The appraisal
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mainly includes a review of the desktop information and 
supplemented with site surveys.

7.1.4.2 Based on the findings at this stage, the depot area and petrol / LPG 
filling stations within Area 10b have been identified as potential 
locations for contamination. For the purpose of this report, it is 
recommended that a CAP to be prepared after the rezoning approval 
and prior to implementation. Where necessary, environmental site 
investigation shall be conducted to collect soil and groundwater 
samples to confirm the presence of any contamination, and any 
subsequent actions.

7.2 Review on Ecological Issues

7.2.1.1 As discussed in Section 1, the potential development area have been 
included in the approved Discovery Bay Master Plan 6.0E7h(a), and 
has been permitted to development, some being implemented, despite 
the fact that some of the planning parameters would need to be 
amended. For those area included in the approved Master Plan, site 
clearance and formation work could be commenced to implement the 
development parameters in the approved Master Plan.

7.2.1.2 Reclamation and dredging works are proposed for the development at 
Area 10b. However, the extent of reclamation and dredging will be 
within the boundary of the boundary approved under the Foreshore 
and Seabed Ordinance in 1977. Hence, by virtue of Clause 9(2)(c) of 
the EIAO, the reclamation and dredging works are exempted from the 
EIAO.

7.2.1.3 As discussed in Section 1.3.5.1, depending on the future discussion 
with DSD, there may be a need for a new sewage treatment plant for 
Area 10b. The effluent discharge would have certain impact on marine 
ecology. Similar, the dredging works for the marine navigation 
channel would also inevitably generate sediment plume which would 
have certain impacts in marine ecology. Since the STP and dredging 
works may be qualified as DPs, an ELA report would need to be 
subsequently prepared and submitted under the EIAO for approval. 
The ELA report shall cover ecological surveys and assessments to be 
agreed with AFCD and EPD.
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8 Conclusion

8 .1 .1  An environmental assessment has been conducted to review the 
potential development area, Area 10b, for Discovery Bay. Key 
aspects that have been assessed include air quality, noise and water 
quality. Potential issues on land contamination and ecology have also 
been reviewed. Those relating to sewerage and drainage, and water 
supply are separately presented in another report.

8 .1 .2  All the relevant noise and air quality emission sources in the vicinity 
that would have impacts on the proposed developments have been 
identified and assessed. The strength of these sources have been 
established by measurement or from best available information and 
subsequently included in the assessment. Results indicate that the 
noise and air quality impacts on planned developments would comply 
with the relevant noise criteria and hence mitigation measures are not 
required. The need for any additional mitigation measures for the bus 
depot shall be subjected to the subsequent statutory EIA.

8.1.2.1 Although most of the development would not involve major marine 
works, some minor reclamation work and dredging work would still 
be required for Area 10b. By adopting a non-dredged approach such 
as decking over piles and other good site practices, any release of 
sediment would be readily controlled and would have been minimised. 
The need for any additional mitigation measures shall be subject to the 
findings from the detailed cumulative impact assessment to be 
conducted as part of the subsequent statutory EIA.

8 .1 .2 .2  Depending on future discussion with DSD, a sewage treatment work 
may be required and further details including location of marine 
outfall will be determined during the subsequent statutory EIA where 
applicable.

8 .1 .2 .3  Potential for land contamination due to the operation of the existing 
bus depot and services area has been identified. Further investigation 
should be conducted after the rezoning and prior to implementation to 
collect soil and water samples as required, and hence any subsequent 
remediation actions to fulfil the statutory requirements.

8 .1 .2 .4  Depending on the need and design o f  the sewage treatment works and 
dredging works for the outfall, and dredging works for any navigation 
channel outside the reclamation area, an ecological survey and
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assessment shall be conducted as part of the subsequent statutory E1A 
stage.
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Legislation and Standards for Air Quality Impact Assessment

AQO Pollutants

In accordance with the Air Quality Objectives (AQOs) under Air Pollution Control 
Ordinance (APCO), the relevant AQOs applicable for this environmental assessment 
are given in Table A4.1a below.

Table A4.Ia: Hong Kong Air Quality Objectives____________________________

" PoDutant
• Limits on Concentration, iig/m* I1)

(Number of Exceedance per year allowed in brackets')

10-ntin 1-hr M ir 244. r W Annual p|

Sulphur Dioxide 
(SO,)

500 (3) 125(3)

Respirable
Suspended
Particulates

(RSP, or PMio),JJ

100 (9) 50(0)

Fine Suspended 
Particulates 

(FSP, or PM,.!)1,1
75(9) 35(0)

Carbon Monoxide
(CO)

30,000 (0) 10,000 (0)

Nitrogen Dioxide
(N03)

200(18) 40(0)

Photochemical 
Oxidants 

(as ozone, Oi)
160 (9)

Lead (Pb) 0.5(0)
Note:
[1] Measured at 293K and 101.325 kPa.
[2] Arithmetic mean.
[3] Respirable suspended particulates (RSP) means suspended particulates in air with a nominal 

aerodynamic diameter of 10 micrometres or smaller.
[4] Fine suspended particulates (FSP) means suspended particulates in air with a nominal aerodynamic 

diameter of 2.5 micrometres or smaller.

Nott-AQOs Pollutants

According to the approved ELA study “C onstruction  o f  an  In terna tiona l Theme P ark in 
P e n n y ’s  B a y  o f  N orth  L an tau  together w ith  its E ssen tia l A ssoc ia ted  In frastructures -  
E nvironm enta l Im pact A ssessm en t"  (AELAR-032/2000), hereafter called “Theme Park 
ELA”, a total of six heavy metals, including aluminium, antimony, barium, strontium,
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copper and titanium, was identified as the major pollutants emitted during fireworks 
displays at Disneyland Park.

There are no statutory criteria for these non-AQO pollutants. Hence, international 
guidelines from World Health Organization (WHO), and toxicity data from Integrated 
Risk information System (IRIS) of USEPA and from Office of Environmental Health 
Hazard Assessment (OEHHA) of California Environmental Protection Agency have 
been reviewed. Besides, the criteria that adopted in the Theme Park ELA have also been 
compared. The proposed assessment criteria for non-AQO pollutants to be adopted in 
this assessment are summarized in Table A4.1b below.

Table A4.1b: Assessment criteria for non-AQO pollutants

Pollutant

Lim it on Concentration,

WHO
PI

USEPA
pj -

OEHHA
PI

Them e
Park
E1AW

A dopted for th is Study

‘ - A c u te  (1 -h o u r  a v e ra g e ) - ■'

Aluminium NA NA NA NA NA

Antimony NA NA NA NA NA

Barium NA NA NA NA NA

Strontium NA NA NA NA NA

Copper NA NA 100 NA 100

Titanium NA NA NA NA NA

C h ro n ic  (A n n u a l a v e ra g e , o r  o th e r w is e  s p e c ifie d ) . '

Aluminium NA NA NA 100'61 100

Antimony NA NA NA 510 5

Barium
500 (8-hr 
average)

NA NA 5(71 500 (8-hr average) 
5 (Annual average)

Strontium NA NA NA NA NA

Copper NA NA 2.4 2.4"! 2.4

Titanium NA NA NA ioot6J 100
Note:
[1] WHO -  World Health Organization
[2] USEPA -  Integrated Risk information System of USEPA
[3] OEHHA -  Office of Environmental Health Hazard Assessment of California Environmental 

Protection Agency
[4] Theme Park EIA -  Table 3.5n o f the approved EIA study “Construction o f an International Theme 

Park in Penny's Bay o f North Lantau together with its Essential Associated Infrastructures -  
Environmental Impact Assessment" (AEIAR-032/2000)

[5] NA - Not applicable
[6J Reference to "Occupational Exposure Limits” published by UK Health & Safety Executive with a 

safety factor of 100 applied for conversing time-weight-average value to long term exposure limit 
and to allow for variability in human response to chemicals.

[7] Reference to “A Reference Note on Occupational Exposure Limits for Chemical Substances in the 
Work Environment” published by Hong Kong Labour Department with a safety factor of 100
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applied for conversing time-weight-average value to long term exposure limit and to allow for 
variability in human response to chemicals.

[8] Reference to California Air Resources Board (CARB).
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Methodology of Air Quality Assessment

M a rin e  V essels E m issio n

N 02> RSP, FSP and S02 will be emitted due to fuel combustion from marine vessels 
and are considered as the key assessment pollutants for this study.

According to EPD’s “S tu d y  on  M arine Vessels E m ission  In ven to ry '’, the emission from 
vessels are calculated using (he following equations:

Total Emission (poiiuu&t) £ Emission (pollutant, activity mode, equipment)
Emission (pollutant. Activity mode, equipment) = P X FL X T X EF
Where P is the engine power (kW);

FL is fractional load of engine in a specific mode;
T is operation time-in-mode; and 
EF is emission factor of the engine.

Information on the engine powers, engine load factors, and time-in-modes have been 
obtained from the operators and where the time-in-modes are not available, they will 
be estimated by site survey as far as possible. Where engine power and load factors are 
unavailable, reference has been made to EPD’s "S tu d y  on  M arine Vessels E m ission  
Inven tory". Details are discussed in the sections below.

P assenger F erry  Service betw een D iscovery B ay a n d  C entra!

The latest passenger ferry schedule was obtained from the Transport Department’s 
website including the arrival and departure of passenger ferries during weekdays, 
Saturday, and Sunday and public ITolidays.

According to the operational information, there are two types of vessels, including 
Catamaran Ferry (6 vessels in total) and Monohull Ferry (2 vessels in total) in operation 
for the service. As there is no information on which vessel type being used in individual 
trip, the weighted averages of emissions from the vessels are adopted as the best 
estimation. Detailed calculations are given in Annex A4.2-1. Information on the main 
engine and auxiliary engine powers provided by the operator are also given in Annex 
A4.2-1.

According to Appendix 3.25 of the approved EIA study “W est K ow loon  C ultura l 
D istrict" (AELAR-I78/2013), mechanical power equals to the product of force and 
velocity (i.e. Mechanical power = Force x Velocity ) that force is assumed to be a 
constant. As a result, the load factor is proportional to speed. Therefore, the main engine
2&S9281 Flu ! | November 201$
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load factors can be determined by the ratio of the speed under each operating mode 
(hotelling, manoeuvring, slow cruise and fairway cruise) to the maximum design speed 
of the vessel (i.e. Main Engine Load Factor = Speed of each mode / Maximum Design 
Speed of the Ferry).

The maximum design speeds of the ferries have been provided by the operator. 
However, since the operators do not have the statistics on speeds under manoeuvring 
and slow cruise mode, the average speeds (i.e. 4.5 knots and 10 knots, respectively) by 
referencing to Table 3-24 of the EPD’s " S tu d y  on M arine Vessels E m ission  Inven tory"  
have been assumed. For fairway cruise mode, the maximum navigation speeds of the 
ferries within Discovery Bay provided by the operator are adopted.

Information on the auxiliary engine load factors are not available from the operator. 
Hence, the auxiliary engine load factors of “Macau/Pearl River Delta (PRD) fast ferry” 
in Table 4-10 of the EPD’s "S tudy  on M arine Vessels E m ission  Inven tory” are adopted.

Time-in-modes (TIMs) under manoeuvring and slow cruise modes have been made 
reference to that of “PRD fast femes” in Table 4-15 of the EPD’s “S tu d y  on  M arine  
Vessels E m ission  In ven to ry” as the Discovery Bay/Central passenger ferry service are 
composed of Catamaran Femes and Monohull Ferries, similar to PRD fast ferry. For 
the fairway cruise mode, TIM is estimated by using the following equation:

TIM of fairway cruise mode •
= Length of navigation route under fairway cruise mode / Speed of fairway 

cruise mode

Length of navigation route under fairway cruise mode 
= Total length of navigation route -  (TIM of manoeuvring mode x Speed 

of manoeuvring mode) -  (TIM of slow cruise mode x Speed of slow 
cruise mode)

Besides, site surveys have been also conducted to observe the hotelling time of ferries 
during arrival and departure at Discovery Bay.

Emission factors of NOx, RSP and FSP are referenced to Table 4-17 of the EPD’s 
“S tudy  on  M arine V essels E m ission  Inven tory" , assuming similar to that of the 
Macau/PRD fast ferries with diesel engine. With effective of the Air Pollution Control 
(Marine Light Diesel) Regulation on 1" April, 2014, the fuel sulphur content limit of 
the MLD is 0.05%. The SOj emission factors have been corrected based on the 
following equation:

SOj emission factor (g/kWh)
= Brake specific fuel consumption (BSFC) x 2 x 0.97753 x Fuel Sulphur 
Fraction
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Calculations of the emission from passenger ferry service between Discovery Bay and 
Central, and the emission rates adopted for modelling are given in Annex A4.2-1.

K aito  F erry Services betw een D iscovery  B a y  a n d  P enp  C hau a n d  M ui Wo

There are two navigation routes for the kaito ferry services between Discovery Bay and 
Peng Chau, including 1) the ferries travelling between Discovery Bay and Peng Chau 
directly, and 2) the ferries travelling between Discovery Bay and Peng Chau via 
Trappist Haven Monastery. On the other hand, there is only one navigation route for 
the kaito ferry service travelling between Discovery Bay and Mui Wo directly.

The latest kaito ferry schedules are obtained from the Transport Department’s website, 
including the arrival/departure profiles on weekdays, Saturday, and Sunday and public 
holidays.

Information on the main engine and auxiliary engine powers are not available from the 
operator. Hence, reference has been made to Table 4-5 and Table 4-6 of the EPD’s 
“Study on M arine Vessels E m ission  Inven tory" , respectively. According to the “2013 
Port of Hong Kong Statistical Table” published by the Marine Department, all the 
licensed Primitive Vessels (i.e. kaito) have the registered tonnage less than 300 tons. 
Therefore, the main engine and auxiliary engine powers of the smallest vessel size (i.e. 
GRT 0-499 tons) in Table 4-5 and Table 4-6 of the EPD’s "S tudy  on  M arine Vessels 
E m ission  Inven tory"  are adopted. As the engine sizes of the kaito ferries are relatively 
small compared with other river trade vessels, the engine powers adopted in the 
assessment are considered conservative.

The approaches on determining the load factors, TIMs, and emission factors are similar 
to that of passenger ferry as described above. Details and the calculation are given in 
Annex A4.2-1.

T ue boat a n d  baree <D elivery o f  L P G  Tanker Vehicles. G as B ottle  D elivery  a n d  Sand  
Baree)

There is a barge towed by a tug boat for delivering LPG tanker vehicles to Discovery 
Bay once every 5 to 6 days (i.e. about 5 to 6 times per month) during daytime from 7:00 
a.m. to 7:00 p.m. However, as mentioned in Section 4.3.4.10, a continuous operation 
of the tug boat/barge for LPG tanker vehicles delivery is assumed to cover the 
operations of gas bottle vessel and the sand barge. In particular, one arrival and 
departure activities per hour and a continuous emission (i.e. 60 minute per hour) from 
the vessel during hotelling at the berth location from 7:00 a.m. to 7:00 p.m. during 
weekdays have been adopted for the assessment.
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Information on the main engines and auxiliary engines power of the tug boat and the 
barge has been provided by the operator and given in Annex A4.2-1.

The approaches on determining the load factors, TIMs, and emission factors are similar 
to that of passenger ferry as described above. Details and the calculation are given in 
Annex A4.2-1. ■

Emission fro m  Fireworks Displays

According to the Theme Park EIA, 42% of the total mass of the fireworks is emitted to 
the atmosphere and it is assumed that all of these mass will be turned into RSP as worst 
case scenario (i.e. 2.6kg for low-level shows and 14.7kg for mid-level shows). Details 
and the calculations are given in Annex A4.2-2.

In the ELA, two mid-level and three low-levels were modelled at the same hour every 
night as a worst case scenario and the shows were modelled as separate volume sources, 
27,000m3 (i.e. 30 x 30 x 30m) and 8,000m3 (i.e. 20 x 20 x 20m) for mid-level and low- 
level shows, respectively. The same assumptions are also adopted in this Study with 
the latest fireworks displays schedule obtained from the Disneyland Park’s website.

There is no information on the modelling bursting heights of the fireworks in the Theme 
Park EIA. A site survey has been conducted to estimate the bursting height of the 
fireworks. It was found that there are mainly two levels of fireworks bursting at height 
of about 150 mPD and 120 mPD, which are considered within the EPs’ conditions that 
the bursting height limit of the fireworks displays in Disneyland Park is 150 mPD. 
Therefore, the bursting heights of 150 mPD and 120 mPD for mid-level shows and low- 
level shows are assumed for modelling purpose, respectively.

There is no conversion factor from RSP to FSP emission from fireworks displays. 
Therefore, the FSP emission from fireworks is assumed to be the same as the RSP 
emission for worst case assessment.

Besides, the Theme Park EIA had also considered the impacts due to heavy metals in 
which their concentrations were estimated by the percentage composition of heavy 
metal compounds within the mass of the particulate emission. The maximum 1-hour 
concentration, maximum 8-hour concentration and annual concentration of the heavy 
metals at ASRs are therefore estimated from RSP concentrations using the conversion 
factors in this approved EIA as presented in Table A4.2a below.
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Table A4.2a: Conversion factors from RSP assessment results to heavy metals 
___________ concentration

Ifeuvy M etal Percentage Com position in tlie 
pyrotechnics products

Conversion from  R S P iuseum en t 
results (w ithout background) to heavy 

m etals concentration

Aluminium 2.93% RSP x 0.0293
Antimony 1.28% RSP x 0.0128

Barium 3.06% RSP x 0.0306
Strontium 1.64% RSP x 0.0164

Copper 0.92% RSP x 0.0092
Titanium 0.40% RSP x 0.0040

Note:
[1] The percentage compositions of heavy metals in the pyrotechnics used for fireworks displays in 

Disneyland Theme Park are referenced to Section 3.5.75 of the approved EIA Study "Construction 
o f an International Theme Park in Penny's Bay o f  North Lantau together with its Essential 
Associated Infrastructures -  Environmental Impact Assessment" (AEIAR-032/2000)

Dispersion Modelling Approach

The USEPA approved model, Industrial Source Complex - Short Term 3 (ISCST3), has 
been adopted to model the marine vessels emission and fireworks displays emission. 
The modelling parameters are listed in Table A4.2b.

Table A4.2b: Modelling parameters for ISCST3
Parameter Inpu l '

Modelling mode Rural with terrain effect

Meteorological data Year 2010 MM5 data extracted from PATH model

Stability Class Estimation from PCRAMMET model

Mixing Height

Year 2010 MM5 data extracted from PATH model 
and is capped to 121m as per the real metrological 
data recoded by Hong Kong Observatory in Year 

2010

For the treatment of calm hours, the approach recommended in the “G uideline on A ir  
Q uality  on  A ir  Q ua lity  M odels Version 05 (U SEPA  " is adopted.

Ozone Limiting Method (OLM) is adopted for the conversion of NO., to NO2  based on 
the predicted O3  level from PATH model. The tailpipe NO2/NO, ratio is assumed to be 
10% .

According to Table 4.1 in the main text, the highest building of the proposed 
development is 66.5m above ground. Therefore, the impacts on the ASRs are assessed 
at height of 1.5m, 5m, 10m, 20m, 30m, 40m, 50m, 60m and 70m above local ground.
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Cumulative Impact o f  Criteria A ir Pollutants

As mentioned in Section 2.3.1.1, the population intake year of the development will be 
tentatively beyond Year 2020, the PATH model hourly outputs based on Year 2020 
emission inventories is therefore used directly as the future background air quality for 
AQO pollutants. Far-field emission sources (i.e. all those outside 500m assessment area) 
including roads, marine, airports, power plants and industries within the Pearl River 
Delta Economic Zone and Hong Kong were considered in the PATH model. Details of 
(lie PATH Model and related emission inventory can be found in EPD’s web site.

It is understood that there is no hourly FSP concentrations available form PATH model. 
According to EPD’s “G uidelines on the  E stim ation  o f  P M 2.5  fo r  A ir  Q uality  
A ssessm en t in H o n g  K o n g ', the conservative corrections from RSP concentrations to 
FSP concentrations are shown in the Table A4.2c.
Table A4.2c: Conversion factors for RSP/FSP

Annual (fig/ra3) *_■,1 " DaDy (fig/m1) »

FSP = 0.71 x RSP FSP = 0.75 x RSP

For SO2 , there is no 10-mintue average SO2  concentration available in PATH model. 
According to EPD’s G uidelines on the E stim a tion  o f  10-m intue average SO? 
concen tra tion  f o r  A ir  Q ua lity  A ssessm ent in H o n g  K o n g , conversion factors from 
hourly SO2  concentration to 10-minute average SO2  concentration based on the stability 
class-dependent multiplicative factors have been adopted. They are given in Table 
A4.2d below.
Table A4.2d: Conversion factor for 10-mintue average SO2  concentration

Stability Class ■ A B c D E r
Conversion Factor 2.45 2.45 1.82 1.43 1.35 1.35

The cumulative operational air quality is a combination of the emission impacts 
contributed from the near-fleld and far field sources (i.e. at local scale and background 
air quality impact from other concurrent and regional sources) on hourly basis.

OLM is used for conversion of NO, to NO2 based on the O3 level from PATH directly.

In consideration of the number of exceedance allowance of the hourly and daily AQO, 
the pollutant concentrations after the AQO’s allowance limits (e.g. the 19lh highest 1- 
hourN02 concentrations, 10lh highest 24-hour RSP/ FSP concentrations, maximum 10- 
minute SO2  and 4lb highest 24-hour SO2  concentrations) are determined at each ASR. 
The annual predicted concentrations are also assessed and all predicted levels are then 
compared with the AQOs. '
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For heavy metals, there is no background concentration available in the PATH model. 
Therefore, the average of the annual monitoring concentrations of aluminium, barium 
and copper for the latest 5 available years (i.e. Year 2010 -  Year 2014) at Tung Chung 
Station, the nearest station to the proposed development, are adopted as their 
corresponding background concentrations (Table A4.2e). For antimony, strontium and 
titanium, there is no monitoring data and their background concentrations are assumed 
as 0 pg/m3.
Table A4.2e: Annual monitoring heavy metal concentration at Tung Chung Station 

(i.e. Year 2010- Year 2014)

Y ear '
. A nnual average concentration (pg/m3)

A lum inium -Barium C opper

2010 0.196 0.016 0.056

2011 0.226 0.016 0.060

2012 0.171 0.014 0.047

2013 0.208 0.015 0.132

2014 0.179 0.013 0.150

5 years average 0.196 0.015 0.089

2S&92# | f o i l  | Hcntmbti 201S

G:\£NW>ROJECT\235«a\12 REPORTS DEUVERABLESO REV1SEO ORAFT 212015111# SPO T INTO 2 AREAS1AREA
lOeiAPPENDK -10B1APPEN01X * 2  METHODOLOGY OF AIR OUAUTY ASSESSMEWT.DOCX

Pip?



r

r'1

r

f•»!

r

s'

r

r

£

!5

(1

1



Hong Kong Resort Company Limited

235928 | Final J November 2015

G;«NW ROJECTV35«2Bil2 REPORTS OEUVERASLESO REV1SEO DRAFT 7C0J51110 SPLfT N T 0 2  AREASVWEA 1O0\»W28- RHAL EAS (1O0)_V2OOCX



Optimization of Land Use in Discovery Bay 
Environmental Study (Area 10b)
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Calculation of Marine Vessels 
Emissions

Page A4



Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

E n g in e  P o w e r an d  lo a d  Facto rs u n d e r D iffe re n t O p era tio n  M o de o f  M ain En g in e

V e sse l T y p e M a in  En g in e  P o w e r (kW )
M a x im u m  D e sign  Sp e e d  

o f  th e  V e sse l (K n o ts)

V e sse l S  oeed (Kno ts) to a d  Fa cto r P1

H o te llin g M a n eu ve rin g S lo w  Cru ise F a irw a y  Cru ise H o te llin g M a n e u ve rin g . S lo w  C ru ise  . Fa irw a y  Cru ise

Catam aran Ferry 3 8 7 0 ,J1 3 4 ri) 0 .0 4 .5 ,2> 10.0121 2 8.0m 0.0 0 0.13 0.2 9 0.82

M onohull Ferry 1 6 8 0 111 2 4 111 0.0 4 .5 121 10.0121 2 2 .0 111 0 .0 0 0 .19 0.42 0.92

Note:

[1] Inform ation provided by the operator.

12] V essel speeds under m aneuvering (1-8  knots) and slow  cruise (8-12  knots) are re feren ced  to  Tab le  3-24 o f  EPD 's "Study on M arine Vessels Em ission Inventory". The average sp ee d  o f  ea ch  m ode is adopted fo r a ssessm en t purpose. 

(3) M e ch anical Pow er = Fo rce x Velocity

A ssum e force is constant, thus load fa cto r is propo rtion al to speed (w ith reference to approved EIA for W est Kow loon Cultural D istrict (AEIA R-178/2013))

Th erefo re , load facto r o f each m ode = Sp eed  o f  each m ode / M axim um  D esign Sp eed  o f the V essel

E n g in e  P o w e r and Load Facto rs u n d e r D iffe re n t O p e ra tio n  M o de o f  A u x ilia ry  E n g in e

: V e sse l T y p e A u x ilia ry  E n g in e  P o w e r (kW )
- Lo a d  Fa cto r . '

H o te llin g M a n e u ve rin g S lo w  C ru ise  ' Fa irw a y  C ru ise

C atam aran Ferry 1 7 0 111 0 .4 5 121 0 .4 5 12' 0 .4 5 121 0.4 5 '21

M onohull Ferry 182111 0 .4 5 12' 0 .4 5 121 0 .4 5 121 0 .4 5 121

[1] Inform ation provided by the operator.

(2) N o available in form ation  from  operator. Th e  load factors are referen ced  to  PRD Ferry in T a b le  4 -1 0  o f EPD 's "Study on M arine V essels Em ission Inventory"

T im e -in -m o d e

: V e sse l T y p e  . ;
- . ■ ‘ T lm e -ln -m o d e  (m in u tes) • .

H o te llin g ' ‘ - M a n e u v e rin g  . S lo w  C ru ise F a irw a y  Cru ise

Catam aran  Ferry
Arrival 5 .0 0 111 1 .2 0 121 1 .2 0 121 0 .1 7 141

D eparture 5 .0 0 111 1 .8 0 121 1 .3 9 131 o.oo131

M onohull Ferry
Arrival 5 .0 0 1111 1 .2 0 121 1 .2 0 121

D eparture 5 .0 0 1121 1 .8 0 121 1 .3 9 131 o.oo131

Note:

(1) Th e  hotelling tim e is co llected  from  site survey

[2] TIM  o f m aneuvering and slow  cru ise is referen ced  to  Tab le 4 .15  o f  EPD's "Study on M arine V esse ls  Em ission Inventory"

[3] Th e  total length o f  navigation route adopted in th e  near-fie ld  m odel is 680m  fo r Central Ferry. D uring d eparture , the ferry w ill leave the m odelled navigation route under s low  cru ise  m ode.

Therefo re, T IM  o f slo w  cru ise (departure) =  Length  o f  navigation ro u te  u nder slo w  cru ise  /  vesse l speed u nder slow  cruise

Length o f  navigation route under s low  cru ise = Total navigation route length  ado pted in th e  near-fie ld  m odel - Length o f  navigation route under m aneuvering  

Length o f  navigation route u nder m an eu verin g =  TIM  o f  m an eu verin g x ve sse l sp ee d  u n d e r m an eu verin g

[4] TIM  o f fa irw ay cru ise = Length o f  navigation route u n d e r fairw ay cru ise  /  ve sse l speed u n d e r fa irw a y cru ise

Length o f  navigation route under fairw ay cru ise  = To tal navigation route length  ado pted in the near-fie ld  m odel (680m ) - Length o f  navigation route u n d e r m aneuvering - Length  o f  navigation route u n d e r slow  cruise  

Length o f  navigation route under m an eu verin g =  TIM  o f m an eu verin g x vesse l sp ee d  u n d e r m aneuvering  

Length o f  navigation route under s low  cruise = TIM  o f  slow  cru ise x ve sse l sp ee d  u nder slow  cruise

I
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

Em issio n  F a cto rs o f M ain  E n g in e  and A u x ilia ry  Engine

E n g in e  T y p e ' E m issio n  Fa cto rs  (e/K w h ) /, . B rake Sp e cific  Fu e l C o n su m p tio n  

(B S F C )1,1
Fu e l S u lp h u r  C o n te n t  

( % ) ®t ®  ® r e p ; ® ! ® ; ! ■ r̂jmSSOz T O ®  t a ®

M ain E n g in e 111 13.20 0.31 0.29 0.21 213 0 .05

A uxilia ry E n g in e 121 10.00 0.31 0.29 0.21 217 0 .05

Note:

[1] The em ission  factors o f  m ain engine (diesel) o f  M acau/PRD  ferry in Tab le 4 -1 7  o f  EPD 's "Study on  M arine V essels Em ission Inventory" are adopted. .

[2] The em ission  factors o f  auxiliary engine (diesel) o f  M acau/PRD ferry  in Tab le  4-17  o f  EPD's "Study on M arine V essels Em ission Inventory" are adopted.

[3] The em ission  factors o f  S 0 2 are corrected w ith the fuel sulphur content acco rd in g  to Section  4 .2 .3 1  o f  EPD's "Study on  M arine V essels Em ission Inventory" using the follow ing equation:

S 0 2 Em ission Factor = BSFC  x 2 x 0 .9755 x Fuel Su lp h u r Fraction '

[4] BSFC o f  the vessel is referen ced  to Tab le 4-17  o f EPD's "Study on M arine V esse ls  Em ission Inventory".

[5] W ith effe ctive  o f  the Air Pollution Contro l (M arine Light Diesel) Regulation on  l rt A pril, 2014, th e  fuel sulphur co ntent lim it o f  the M LD is 0.05% .

D a lly  P ro file  o f  P a sse n g e r Fe rry  Se rv ice  b e tw e en  D isco v ery  Ba y an d  Ce n tra l ®

H o u rs  ■ '

N u m b e r o f  T r ip  . ■ ,.

. A rriv a l® . - - D e p a r t u r e ® '  \  ' ■

W e e kd a y S a tu rd a y -
, S u n d a y /
P u b lic  H o lid a y  ~

W e e k d a y Sa tu rd a y
S u n d a y /  

P u b lic  H o lid a y

01 2 2 2 2 3 3

02 1 2 2 1 1 1

03 1 1 1 1 1 1

0 4 1 1 1 0 0 0

05 0 0 0 1 1 1

0 6 1 1 1 0 0 0

07 1 1 1 3 2 2

0 8 2 2 1 4 3 1

0 9 3 2 2 4 4 2

10 2 3 2 2 2 2

11 2 2 2 2 2 2

12 2 2 2 2 2 2

13 2 2 2 2 2 2

14 2 2 2 2 2 2

15 2 2 2 2 2 2

16 3 2 2 2 2 2

17 2 2 2 2 2 2

18 2 2 2 2 2 2

19 3 2 2 3 2 2

20 3 2 2 2 2 2

21 2 2 2 2 2 2

22 2 2 2 2 2 2

23 2 2 2 2 2 2

24 2 2 2 2 2 2

Note:

[1] The daily  sch ed u le  and sailing tim e o f  the ferry service  is referenced to Tra n sp o rt D epartm ent's w ebsite.

[2] The hour o f  arrival is d eterm in ed  by the dep artu re  tim e at central and th e  sa ilin g  tim e to arrive D isco very  Bay.

E.g. If a fe rry  d e p arts  from  Central at 1 2 :40  (H o u r 13) and the sa ilin g  tim e is 25 m inu tes from  Tra n sp o rt D ep artm en t's w ebsite, it w ill arrive D iscovery Ba y at 13:05 (H our 14). 

The arrival ho u r o f  the fe rry  is therefore  H o u r 14.

[3] The hour o f  d e p a rtu re  is the hour that the fe rry  departs at the D isco very  Bay.
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

D affy  N O , e m is s io n  ( W e e k d a y s )

H o u r
N u m b e r  o f  T r ip

• - T o t a l  E m is s io n  fg /* 1 . W e ig h te d  A v e r a g e  E m is s io n  

R a te  a d o p t e d  in  t h e' - C a t a m a r a n  F e r ry  ’• ' M o n o h td l F e r r y  - -  '  . . . .  .

A rr iv a l  '  '  ■ - D e p a r t u r e • A rr iv a l D e p a r t u r e A r r fval -  - ; D e p a r t u r e

A rr iv a l D e p a r t u r e H o te IB n g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  D u l s e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e : H o te l l in g M a n e u v e r i n g S t o w  D u l s e  :- F a ir w a y  C r u is e H o te l l in g M a n e u v e r i n g -: S t o w  (Qru F a ir w a y  D u b e H o te l  i l r v  § M a n e u v e r i n g S l o w O u b e F a i r w a y  C ru ise H o te l l in g  : M a n e u v e r i n g S t o w  C r u b e : F a ir w a y  C r u is e H o te B in g ™ N a v i s a t l o n P 1

01 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E - 0 1

0 2 64 1S1 3 1 6 118 64 2 2 6 3 6 7 0 6 8 1 0 0 2 0 1 74 68 1 4 9 2 3 4 0 65 1 3 8 2 8 7 1 0 7 65 2 0 7 3 3 3 0 3 .6 0 E -0 2 2 .9 8 E -0 1

0 3 64 1S1 3 1 6 118 6 4 2 2 6 3 6 7 0 68 1 0 0 2 0 1 7 4 68 1 4 9 2 3 4 0 6S 1 3 8 2 8 7 1 0 7 65 2 0 7 3 3 3 0 3 .6 0 E -0 2 2 .9 8 E -0 1

04 0 64 1S1 3 1 6 1 1 8 0 0 0 0 68 1 0 0 2 0 1 7 4 0 0 0 0 65 1 3 8 2 8 7 1 0 7 0 0 0 0 1 .8 0 E -0 2 1 .4 8 E -0 1

OS 0 1 0 0 0 0 6 4 2 2 6 3 6 7 0 0 0 0 0 68 1 4 9 2 3 4 0 0  ' 0 0 0 6 5 2 0 7 3 3 3 0 1 .8 0 E -0 2 1 .S 0 E -0 1

0 6 1 0 64 1S1 3 1 6 1 1 8 0 0 0 0 6 8 1 0 0 2 0 1 74 0 0 0 0 6 5 1 3 8 2 8 7 1 0 7 0 0 0 0 1 .8 0 E -0 2 1 .4 8 E -0 1

0 7 1 3 64 1S1 3 1 6 118 191 6 7 7 1 ,1 0 0 0 6 8 1 0 0 201 74 2 0 5 4 4 8 7 0 1 0 6 5 1 3 8 2 8 7 1 0 7 1 9 5 6 2 0 1 0 0 0 0 7 .2 1 E -0 2 5 .9 8 E -0 1

0 8 2 4 1 2 8 3 0 1 6 3 2 2 3 6 2 5 5 9 0 3 1 ,4 6 7 0 1 3 7 1 9 9 4 0 2 1 4 8 2 7 3 5 9 7 9 3 4 0 1 3 0 2 7 6 S 7 4 2 1 4 2 6 0 8 2 7 1 3 3 3 0 1 .0 8 E -0 1 8 .9 6 E -0 1

0 9 3 4 191 4 S 2 9 4 7 3S4 2 5 5 9 0 3 1 ,4 6 7 0 2 0 5 2 9 9 6 0 4 2 2 3 2 7 3 5 9 7 9 3 4 0 1 9 5 4 1 3 8 6 1 3 2 1 2 6 0 8 2 7 1 3 3 3 0 1 .2 6 E -0 1 1 .0 4 E + 0 0

10 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 137 1 9 9 4 0 2 1 4 8 137 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

11 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 137 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

12 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

13 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 ’ 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

14 2 . 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

I S 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

16 3 2 191 4 S 2 9 4 7 3S 4 1 2 8 4 5 2 7 3 3 0 2 0 5 2 9 9 6 0 4 2 2 3 1 3 7 2 9 9 4 6 7 0 195 4 1 3 8 6 1 3 2 1 1 3 0 4 1 3 6 6 7 0 9 .0 1 E -0 2 7 .4 3 E -0 1

17 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

18 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

1 9 3 3 191 4 S 2 9 4 7 3S 4 1 9 1 6 7 7 1 ,1 0 0 0 2 0 5 2 9 9 6 0 4 2 2 3 205 4 4 8 7 0 1 0 1 9 5 4 1 3 8 6 1 3 2 1 1 9 5 6 2 0 1 0 0 0 0 1 .0 8 E -0 1 8 .9 3 E -0 1

2 0 3 2 191 4 S 2 9 4 7 3S 4 1 2 8 4 5 2 7 3 3 0 2 0 5 2 9 9 6 0 4 223 1 3 7 2 9 9 4 6 7 0 1 9 5 4 1 3 8 6 1 3 2 1 1 3 0 4 1 3 6 6 7 0 9 .0 1 E -0 2 7 .4 3 E -0 1

21 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 199 4 0 2 1 4 8 137 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

22 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

23 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 199 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

24 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

. D a ffy  E m is s io n  (g) 2 ,8 6 9 6 ,7 7 4 1 4 ,2 1 1 5 ,3 1 5 2 ,9 9 6 1 0 ,6 1 2 1 7 ,2 3 2 0 3 ,0 7 1 4 ,4 7 9 9 ,0 5 3 3 ,3 3 9 3 ,2 0 8 7 ,0 1 8 1 0 ,9 7 8 0 2 ,9 1 9 6 ,2 0 0 1 2 ,9 2 1 4 ,8 2 1 3 ,0 4 9 9 ,7 1 3 1 5 ,6 6 9 0

: T o ta l  D a S y  E m is s io n  (g ) 6 0 ,0 0 8 4 1 . 1 4 6 5 5 ,2 9 2

N o te :

[1 ] T o ta l  E m is s io n  = ( M a in  E n g in e  E m is s io n  + A u x ilia ry  E n g in e  E m is s io n )  x  N u m b e r  o f  T rip

E m is s io n  = E n g in e  P o w e r  ( k W ) x  L o a d in g  F a c to r  x  T lm e - ln -m o d e  ( h r)  X E m is s io n  F a c to r  (g /k W h )

(2 ) A s t h e r e  is  n o  I n f o r m a t io n  o n  t h e  v e s s e l  t y p e s  u s e d  In  e a c h  tr ip ,  t h e  w e i g h te d  e m is s io n  f ro m  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  F e r ry  Is a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  th e  o p e r a to r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  F e r ry  Is 6  a n d  2  v e s s e l s  r e s p e c t iv e ly -

[3 ] E m is s io n  d u r in g  H o te l l in g  =  t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a r r iv a l  a n d  d e p a r t u r e

E m is s io n  d u r in g  N a v ig a t io n  -  t o t a l  e m is s io n  o f  n a v ig a t io n  ( M a n e u v e r in g  ♦ S to w  C ru ise  + F a irw a y  C ru ise )  d u r in g  a r r iv a l  a n d  d e p a r t u r e
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Perry Service between Discovery Bay and Central

D a lly  N O , e m is s io n  ( S a tu r d a y )

H o u r
N u m b e r  o f  T r ip

* - '  - .. T o ta l  E m is s io n  ( j t f 11 “ '
W e i g h t e d  A v e r a g e  E m is s io n  ( g /* 1 r _

W e i g h t e d  A v e r a g e  E m is s io n  

R a t e  a d o p t e d  In  t h e- '  . -  C a t a m a r a n  F e r ry '  - M o n o h u l l  F e r ry  -

, - A r r iv a l  j  * • “ D e p a r t u r e  , A rr iv a l D e p a r t u r e ‘ * '  A rr iv a l D e p a r t u r e d i s p e r s io n n o d e i  [ g / I J

A rr iv a l D e p a r t u r e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a ir w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te lU n g M a n e u v e r i n g ; : ; 9 0 w 'C r u la e ' F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w O r u t s e F a i r w a y  C r u is e H o te lU n g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te l l in g K t e n e w ^ I n g S o w  C r u is e F a i r w a y  C r u is e H o te llin g * 11 N a v ig a tio n * 1*

01 2 3 1 2 8 3 0 1 6 3 2 2 3 6 1 9 1 6 7 7 1 ,1 0 0 0 1 3 7 1 9 9 4 0 2 1 4 8 2 0 S 4 4 8 7 0 1 0 1 3 0 2 7 6 5 7 4 2 1 4 19S 6 2 0 1 0 0 0 0 9 .0 1 E -0 2 7 .4 6 E -0 1

0 2 2 1 1 2 8 3 0 1 6 3 2 2 3 6 64 2 2 6 3 6 7 0 1 3 7 1 9 9 4 0 2 1 4 8 6 8 1 4 9 2 3 4 0 1 3 0 2 7 6 5 7 4 2 1 4 6S 2 0 7 3 3 3 0 5 .4 1 E -0 2 4 .4 6 E -0 1

03 1 1 6 4 1S1 3 1 6 1 1 8 64 2 2 6 3 6 7 0 6 8 1 0 0 2 0 1 74 6 8 1 4 9 2 3 4 0 6 5 1 3 8 2 8 7 1 0 7 65 2 0 7 3 3 3 0 3 .6 0 E - 0 2 2 .9 8 E -0 1

04 0 6 4 1S1 3 1 6 1 1 8 0 0 0 0 68 1 0 0 2 0 1 74 0 0 0 0 6S 1 3 8 2 8 7 1 0 7 0 0 0 0 1 .8 0 E -0 2 1 .4 8 E -0 1

OS 0 O 0 0 0 6 4 2 2 6 3 6 7 0 0 0 0 0 6 8 1 4 9 2 3 4 0 0 0 0 0 65 2 0 7 3 3 3 0 1 .80E -O 2 1 .5 0 E -0 1

0 6 0 64 1S1 3 1 6 1 1 8 0 0 0 0 6 8 1 0 0 2 0 1 7 4 0 0 0 0 65 1 3 8 2 8 7 1 0 7 0 0 0 0 1 .8 0 E -0 2 1 .4 8 E -0 1

0 7 1 2 6 4 1S1 3 1 6 1 1 8 1 2 8 4 5 2 7 3 3 0 6 8 1 0 0 2 0 1 7 4 1 3 7 2 9 9 4 6 7 0 6 5 1 3 8 2 8 7 1 0 7 1 3 0 4 1 3 6 6 7 0 S .4 1 6 - 0 2 4 .4 8 E -0 1

0 8 2 3 1 2 8 3 0 1 6 3 2 2 3 6 1 9 1 6 7 7 1 ,1 0 0 0 1 3 7 1 9 9 4 0 2 1 4 8 2 0 5 4 4 8 7 0 1 0 1 3 0 2 7 6 5 7 4 2 1 4 195 6 2 0 1 0 0 0 0 9 .0 1  E -0 2 7 .4 6 E -0 1

0 9 2 4 1 2 8 3 0 1 6 3 2 2 3 6 2 5 5 9 0 3 1 ,4 6 7 0 1 3 7 1 9 9 4 0 2 1 4 8 2 7 3 5 9 7 9 3 4 0 1 3 0 2 7 6 5 7 4 2 1 4 2 6 0 8 2 7 1 3 3 3 0 1 .0 8 E -0 1 8 .9 6 E -0 1

10 3 2 1 9 1 4 S 2 9 4 7 3 5 4 1 2 8 4 5 2 7 3 3 0 2 0 5 2 9 9 6 0 4 2 2 3 1 3 7 2 9 9 4 6 7 0 1 9 5 4 1 3 8 6 1 3 2 1 1 3 0 4 1 3 6 6 7 0 9 .0 1 E -0 2 7 .4 3 E -0 1

11 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 -9 6 E -0 1

12 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E - 0 2 5 .9 6 E -0 1

13 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 130 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

14 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 S 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

I S 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

16 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E - 0 2 5 .9 6 E -0 1

17 2 2 1 2 8 3 0 1  * 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 S 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

18 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 6 - 0 2 S .9 6 E -0 1

19 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

2 0 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

21 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E - 0 2 5 .9 6 E -0 1

22 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 J 1 E - 0 2 5 .9 6 E -0 1

23 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

24 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

. D affy  E m is s io n  (g) 2 ,7 4 1 6 ,4 7 2 1 3 ,5 7 9 S .0 7 8 2 ,8 6 9 1 0 ,1 6 0 1 6 ,4 9 9 0 2 ,9 3 5 4 ,2 8 0 8 ,6 5 1 3 ,1 9 1 3 ,0 7 1 6 ,7 1 9 1 0 ,5 1 1 0 2 ,7 9 0 S .9 2 4 1 2 ,3 4 7 4 ,6 0 7 2 ,9 1 9 9 ,3 0 0 1 5 ,0 0 2 0

. T o ta l  D affy  E m is s io n  (g) S 7 .3 9 9 3 9 ,3 5 8 5 2 ,8 8 9

N o te :

(1 ] T o ta l  E m is s io n  = ( M a in  E n g in e  E m is s io n  ♦ A u x ilia ry  E n g in e  E m is s io n )  x  N u m b e r  o f  T rip

E m is s io n *  E n g in e  P o w e r  ( k W ) x  L o a d in g  F a c to r  x  T lm e - ln -m o d e  ( h r)  X E m is s io n  F a c to r  (gA W K )

(2 ) A s t h e r e  Is n o  I n f o r m a t io n  o n  th e  v e s s e l  t y p e s  u s e d  In  e a c h  t r ip ,  t h e  w e i g h te d  e m is s io n  f ro m  C a ta m a r a n  F e n y a n d  M o n o h u l l  F e n y  Is a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  th e  o p e r a t o r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e n y a n d  M o n o h u l l  F e r ry  Is 6  a n d  2  v e s s e l s  r e s p e c t iv e ly .

(3 ] E m is s io n  d u r in g  H o te l l in g  = t o t a l  e m is s io n  o f  h o t e l l l r ^  d u r in g  a r r iv a l  a n d  d e p a r t u r e

E m is s io n  d u r in g  N a v i g a t io n *  t o t a l  e m is s io n  o f  n a v ig a t io n  ( M a n e u v e r in g  ♦ S lo w  C r u is e  * F a irw a y  C ru ise )  d u r in g  a r r iv a l  a n d  d e p a r t u r e

G:\env\project\23S928\12 Reports Deliverables\3 Revised Draft 2\201S1118 Split into 2 areas\Area 10b\Appendix -10b\Annex A4.2-1 Calculation of Marine Vessels Emisslons_V5.xlsx
Page 4 of 68



s

. .».w. w^rcuiduon or Marine Emission from Passenger Ferry Service between Discovery Bay and Central

D a ily  N O , e m is s io n  ( S u n d a y  a n d  P u b l ic  H o lid a y s )

H o u r  .
N u m b e r  o f  T r ip

• • T o t a l  E m is s io n  f e / ^ W e i g h t e d  A v e r a g e  E m is s io n  

R a te  a d o p t e d  I n  t h e  -C a ta m a r a n  F e r ry ■ • M o n o h u l l  F e r ry
A r t f v a l  ' D e p a r t u r e - .  D e p a r t u r e  . - A rrlv a l  , O e p a r t u r e

A rr iv a l D e p a r t u r e H o te l l in g M a n e u v e r i n g S l o w  C r u b e F a i r w a y  D u b e H o te f l l n g M a n e u v e r i n g S e w  C r u is e F e l r w a y  C r u b e H o te l l in g M a n e u v e r i n g S o w b u b e F a ir w a y  C r u b e H o te l l in g M a n e u v e r i n g S l o w  C r u b e F a i r w a y  C u b e H o te f l l n g M a n e u v e r i n g S l o w  C r u b e F a i r w a y  C r u b e H o te l l in g M a n e u v e r i n g S l o w  C r u b e F a i r w a y  C r u b e H o t d W 1 N a v i g a t io n 01

0 1 2 3 1 2 8 3 0 1 6 3 2 2 3 6 1 9 1 6 7 7 1 ,1 0 0 0 1 3 7 1 9 9 4 0 2 1 4 8 2 0 5 4 4 8 7 0 1 0 1 3 0 2 7 6 5 7 4 2 1 4 1 9 5 6 2 0 1 0 0 0 0 9 .0 1 E -0 2 7 .4 6 E -0 1

0 2  . 2 1 1 2 8 3 0 1 6 3 2 2 3 6 6 4 2 2 6 3 6 7 0 1 3 7 1 9 9 4 0 2 1 4 8 6 8 1 4 9 2 3 4 0 1 3 0 2 7 6 5 7 4 2 1 4 6 5 2 0 7 3 3 3 0 5 .4 1 E -0 2 4 .4 6 E -0 1

0 3 6 4 1S1 3 1 6 1 1 8 6 4 2 2 6 3 6 7 0 6 8 1 0 0 2 0 1 74 6 8 1 4 9 2 3 4 0 65 1 3 8 2 8 7 1 0 7 6 5 2 0 7 3 3 3 0 3 .6 0 E -0 2 2 .9 8 E -0 1

0 4 0 6 4 1S1 3 1 6 1 1 8 0 0 0 0 6 8 1 0 0 2 0 1 74 0 0 0 0 6S 1 3 8 2 8 7 1 0 7 0 0 0 0 1 .8 0 E -0 2 1 .4 8 E -0 1

o s 0 1 0 0 0 0 64 2 2 6 3 6 7 0 0 0 0 0 68 1 4 9 2 3 4 0 0 0 0 0 6 5 2 0 7 3 3 3 0 1 .8 0 E -0 2 1 .5 0 E -0 1

0 6 0 6 4 1S1 3 1 6 1 1 8 0 0 0 0 6 8 1 0 0 2 0 1 74 0 0 0 0 6 5 1 3 8 2 8 7 1 0 7 0 0 0 0 1 .8 0 E -0 2 1 .4 8 E -0 1

0 7 2 64 1 5 1 3 1 6 1 1 8 1 2 8 4 S 2 7 3 3 0 6 8 1 0 0 2 0 1 7 4 1 3 7 2 9 9 4 6 7 0 6S 1 3 8 2 8 7 1 0 7 1 3 0 4 1 3 6 6 7 0 5 .4 1 E -0 2 4 .4 8 E -0 1

0 8 1 6 4 1S1 3 1 6 1 1 8 64 2 2 6 3 6 7 0 6 8 1 0 0 2 0 1 7 4 68 1 4 9 2 3 4 0 6S 1 3 8 2 8 7 1 0 7 6 5 2 0 7 3 3 3 0 3 .6 0 E -0 2 2 .9 8 E -0 1

0 0 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

1 0 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

11 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 S 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

1 2 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

13 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 733 0 1 3 7 1 9 9 4 0 2 148 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E - 0 1

14 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E - 0 1

I S 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0  • 7 .2 1 E -0 2 5 .9 6 E -0 1

1 6 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 6 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E - 0 1

17 2 2 1 2 8 301 6 3 2 2 3 6 1 2 6 4 5 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E - 0 1

1 8 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

1 9 2 2 1 2 8 301 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 5 .9 6 E -0 1

2 0 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

21 2 2 1 2 8 301 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1  E -02 S .9 6 E -0 1

2 2 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

2 3 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0  " 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

24 2 2 1 2 8 3 0 1 6 3 2 2 3 6 1 2 8 4 S 2 7 3 3 0 1 3 7 1 9 9 4 0 2 1 4 8 1 3 7 2 9 9 4 6 7 0 1 3 0 2 7 6 5 7 4 2 1 4 1 3 0 4 1 3 6 6 7 0 7 .2 1 E -0 2 S .9 6 E -0 1

. D a t ty  E m is s io n  (g )  . 2 ,6 1 4 6 ,1 7 1 1 2 ,9 4 8 4 ,8 4 2 2 ,6 1 4 9 ,2 5 7 1 S .0 3 2 0 2 ,7 9 8 4 ,0 8 1 8 ,2 4 8 3 ,0 4 3 2 ,7 9 8 6 ,1 2 2 9 ,S 7 6 0 2 ,6 6 0 5 ,6 4 9 1 1 ,7 7 3 4 ,3 9 2 2 ,6 6 0 8 ,4 7 3 1 3 ,6 6 8 0

T o t a l  D a lly  E m is s io n  (g )  ' S 3 .4 7 8 3 6 . 5 6 7 4 9 ,2 7 5

N o te :  .

(1 ] T o ta l E m is s io n  = ( M a in  E n g in e  E m is s io n  ♦ A u x ilia ry  E n g in e  E m is s io n )  x N u m b e r  o f  T rip

E m is s io n s  E n g in e  P o w e r  ( k W ) x  l o a d in g  F a c to r  x  T lm e - in -m o d e  (h r)  X  E m iss io n  F a c to r  (g /k W h )

(2 ) A s  t h e r e  Is n o  I n f o r m a t io n  o n  th e  v e s s e l  t y p e s  u s e d  in  e a c h  tr ip ,  t h e  w e i g h te d  e m is s io n  f ro m  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  f  e n y  Is a d o p t e d  f o r  a s s e s s m e n t .  A s a d v i s e d  b y  t h e  o p e r a t o r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  F e r ry  I t  6  a n d  2  v e s s e l s  r e s p e c t iv e ly .  

|3 )  E m is s io n  d u r in g  H o te l l in g  = t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a r r iv a l  a n d  d e p a r tu r e

E m is s io n  d u r in g  N a v ig a t io n  -  t o t a l  e m is s io n  o f  n a v ig a t io n  ( M a n e u v e r in g  ♦ S lo w  C r u is e  ♦ F a ir w a y  C ru is e )  d u r in g  a r r iv a l  a n d  d e p a r t u r e
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

Daily RSP em otion (Weekdays)

H o u r
N u m b e r  o f  T r ip

■■ ■■■ ■ ...................  ^ . . . . .  T o t a l  E m is s io n  f i l f u  ' W e i g h t e d  A v e r a g e  E m is s io n  

p a t e  a d o p t e d  in  t h e• „ C a ta m a r a n  F e r ry '  '  M o n o h u l l  F e r ry  '

• A rr iv a l :  D e p a r t u r e  . ;  ’ ~ ,  . A rr iv a l D e p a r t u r e  - * ‘  ,  A r r iv a l D e p a i t u r e

A r r i v a l ' D e p a r t u r e H o te l l in g M a n e u v e r i n g S lo w  C r u is e F a i r w a y  C ru ise H o td Q n g M a n e u v e r i n g S lo w  D u l s e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C u b e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C u b e F a i r w a y  C r u b e . H o te l l in g M a n e u v e r i n g S l o w  D u l s e T a l r w iy  D u b e H o t d l r J 11 N a v i g a t io n ^ 1

0 1 2 2 4 .0 7 .3 1 5 .1 5 .6 4 0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

0 2 1 1 2 .0 3 .6 7 .5 2 .8 2 .0 5 .5 8 .7 0 .0 2 .1 2 .5 4 .8 1 .8 2 .1 3 .7 5 .6 0 .0 2 .0 3 .4 6 .9 2 .5 2 .0 5 .0 8 .0 0 .0 1 .1 2 E -0 3 7 .1 5 E -0 3

0 3 1 1 2 .0 3 .6 7 .5 2 .8 2 .0 5 .5 8 .7 0 .0 2 .1 2 .5 4 .8 1 .8 2 .1 3 .7 5 .6 0 .0 2 .0 3 .4 6 .9 2 .5 2 .0 5 .0 8 .0 0 .0 1 .1 2 E -0 3 7 .1 5 E -0 3

0 4 0 2 .0 3 .6 7 .5 2 .8 0 .0 0 .0 0 .0 0 .0 2 .1 2 .5 4 .8 1 .8 0 .0 0 .0 0 .0 0 .0 2 .0 3 .4 6 .9 2 .5 0 .0 0 .0 0 .0 0 .0 5 .5 9 E -0 4 3 .S 4 E -0 3

OS 0 1- 0 .0 0 .0 0 .0 0 .0 2 .0 5 .5 8 .7 0 .0 0 .0 0 .0 0 .0 0 .0 2 .1 3 .7 5 .6 0 .0 0 .0 0 .0 0 .0 0 .0 2 .0 5 .0 8 .0 0 .0 S .S 9 E -0 4 3 .6 1 E -0 3

0 6 0 2 .0 3 .6 7 .5 2 .8 0 .0 0 .0 0 .0 0 .0 2 .1 2 .5 4 .8 1 .8 0 .0 0 .0 0 .0 0 .0 2 .0 3 .4 6 .9 2 .5 0 .0 0 .0 0 .0 0 .0 5 .S 9 E -0 4 3 .5 4 E -0 3

0 7 1 3 2 .0 3 .6 7 .5 2 .8 5 .9 1 6 .4 2 6 .2 0 .0 2 .1 2 .5 4 .8 1 .8 6 .3 1 1 .1 1 6 .9 0 .0 2 .0 3 .4 6 .9 2 .5 6 .0 1 5 .1 2 3 .9 0 .0 2 .2 3 E -0 3 1 .4 4 E -0 2

0 8 2 4 4 .0 7 .3 15 .1 5 .6 7 .9 2 1 .9 3 5 .0 0 .0 4 .2 4 .9 9 .7 3 .5 8 .5 1 4 .8 2 2 .5 0 .0 4 .0 6 .7 1 3 .7 5 .1 8 .0 2 0 .1 3 1 .9 0 .0 3 .3 5 E -0 3 2 .1 S E -0 2

0 9 3 4 5 9 1 0 .9 2 2 .6 8 .4 7 .9 2 1 .9 3 5 .0 0 .0 6 .3 7 .4 1 4 .5 5 .3 8 .5 1 4 .8 2 2 .5 0 .0 6 .0 1 0 .1 2 0 .6 7 .6 8 .0 2 0 .1 3 1 .9 0 .0 3 .9 1 E -0 3 2 .S 1 E -0 2

1 0 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .S 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 10 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

11 2 2 4 .0 . 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

12 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5.1 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 3 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2  • 7 4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

14 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 S . l 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

15 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 6 3 2 5 .9 1 0 .9 2 2 .6 8 .4 4 .0 1 0 .9 1 7 .S 0 .0 6 .3 7 .4 1 4 .5 5 .3 4 .2 7 .4 1 1 .3 0 .0 6 .0 1 0 .1 2 0 .6 7 .6 4 .0 1 0 .1 1 S .9 0 .0 2 .7 9 E -0 3 1 .7 8 E -0 2

17 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .S 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 '  1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

18 2  • 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

19 3 3 S .9 1 0 .9 2 2 .6 8 .4 5 .9 1 6 .4 2 6 .2 0 .0 6 .3 7 .4 1 4 .5 5 .3 6 3 11 .1 1 6 .9 0 .0 6 .0 1 0 .1 2 0 .6 7 .6 6 .0 1 5 .1 2 3 .9 0 .0 3 .3 5 E -0 3 2 .1 S E -0 2

2 0 3 2 S .9 1 0 .9 2 2 .6 8 .4 4 .0 1 0 .9 1 7 .5 0 .0 6 .3 7 .4 1 4 .5 5 .3 4 .2 7 .4 1 1 .3 0 .0 6 .0 1 0 .1 2 0 .6 7 .6 4 .0 1 0 .1 1 S .9 0 .0 2 .7 9 E -0 3 1 .7 8 E -0 2

2 1 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 S . l 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 2 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 17 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 3 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 -4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

24 2 '  2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 S .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

: D a ffy  E m is s io n  (g )  ‘ 8 9 1 6 4 3 3 9 1 2 6 9 3 2 5 7  - 4 1 1 0 9S 1 1 1 2 1 8 7 9 9 9 1 7 3 2 6 5 0 9 1 1 5 1 3 0 9 1 1 4 9 5 2 3 6 3 7 4 0

T o ta l  D a ffy  E m is s io n  (g ) 14 79 1041 1 3 6 9

Note:

(1] Total Emission -  (M ain Engine Emission ♦ Auxiliary Engine Emission) x Number of Trip

Emission = Engine Power (k W )x  loading Factor x Tlme-ln-mode (hr) X Emission Factor (g/VWh)

(2) As there Is no information on the vessel types used in each trip, the weighted emission from Catamaran Fenyand Monohull Ferry fs adopted for assessment. As advised by the operator, the number of vessels for Catamaran Ferry and Monohull Ferry Is 6 and 2 vessels respectively.

(3] Emission during Hotelling = total emission of hotelling during arrival and departure

Emission during Navigation = total emission of navigation (Maneuvering ♦ Slow Cruise ♦ Fairway Cruise) during arrival and departure
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

| r  i

I i

D affy  R S P e m is s io n  ( S a tu r d a y )

H o u r
- N u m b e r  o f T r i p

. .  .  T o ta l  E m is s io n  ( g /* 1 .  - - • - .  * . ,
W e i g h t e d  A v e r a g e  E m is s io n  (g)m  .  _ '

W e ig h te d  A v e r a g e  E m is s io n  

R a te  a d o p t e d  In  t h eC a t a m a r a n  F e r ry M o n o h u f f  F e r rv  ■ > - -

A r r iv a l  ' '  D e p a r t u r e A rr iv a l  , '  D e p a r t u r e  '  ' ‘r  A r r iv a l  .. v D e p a r t u r e
,  c u s p e n to n

A rr iv a l D e p a r t u r e H o td f ln g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S o w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g : S o w C r u H e F a i r v ^ ^ u & e H o te l l in g  : M a n e u v e r i n g S o w C r u b e F a ir w a y  C r u is e H o te l l in g M a n e u v e r i n g S o w  C r u is e F a i r w a y  C r u h e H o te l l in g M a n e u v e r i n g S o w  C r u is e F a i r w a y  C r u h e H o te l l in g 01 N a v ig a t io n 01

01 2 3 4 .0 7 3 1 5 .1 5 .6  , 5 .9 1 6 .4 2 6 .2 0 .0 4 .2 4 .9 9 .7 3 .5 6 .3 l l . l 1 6 .9 0 .0 4 .0 6 .7 1 3 .7 5 .1 6 .0 1 S .1 2 3 .9 0 .0 2 .7 9 E -0 3 1 .7 9 E -0 2

0 2 2 1 4 .0 7 .3 1 5 .1 5 .6 2 .0 5 .5 8 .7 0 .0 4 .2 4 .9 9 .7 3 .5 2.1 3 .7 5 .6 0 .0 4 .0 6 .7 1 3 .7 5 .1 2 .0 5 .0 8 .0 0 .0 1 .6 8 E -0 3 1 .0 7 E -O 2

0 3 1 1 2 .0 3 .6 7 .5 2 .8 2 .0 5 .5 8 .7 0 .0 2 .1 2-5 4 .8 1 .8 2.1 3 .7 5 .6 0 .0 2 .0 3 .4 6 .9 2 .5 2 .0 5 .0 8 .0 0 .0 1 .1 2 E -0 3 7 .1 S E -0 3

0 4 0 2 .0 3 .6 7 .5 2 .8 0 .0 0 .0 0 .0 0 .0 2 .1 2 .5 4 .8 1 .8 0 .0 0 .0 0 .0 0 .0 2 .0 3 .4 6 .9 2 .5 0 .0 0 .0 0 .0 0 .0 5 .5 9 E -0 4 3 .5 4 E -0 3

0 5 0 1 0 .0 0 .0 0 .0 0 .0 2 .0 5 .5 8 .7 0 .0 0 .0 0 .0 0 .0 0 .0 2 .1 3 .7 5 .6 0 .0 0 .0 0 .0 0 .0 0 .0 2 .0 5 .0 8 .0 0 .0 5 .5 9 E -0 4 3 .6 1 6 * 0 3

0 6 1 0 2 .0 3 .6 7 .5 2 .8 0 .0 0 .0 0 .0 0 .0 2.1 2 .5 4 .8 1 .8 0 .0 0 .0 0 .0 0 .0 2 .0 3 .4 6 .9 2 .5 0 .0 0 .0 0 .0 0 .0 5 .5 9 E -0 4 3 .5 4 E -0 3

0 7 1 2 2 .0 3 .6 7 .5 2 .8 4 .0 1 0 .9 1 7 .5 0 .0 2.1 2 .5 4 .8 1 .8 4 .2 7 .4 1 1 .3 0 .0 2 .0 3 .4 6 .9 2 .5 4 .0 1 0 .1 1 S .9 0 .0 1 .6 S E -0 3 1 .0 8 E -0 2

0 8 2 3 4 .0 7 .3 1 5 .1 5 .6 5 .9 1 6 .4 2 6 .2 0 .0 4 .2 4 .9 9 .7 3 .5 6 3 1 1 .1 1 6 .9 0 .0 4 .0 6 .7 1 3 .7 5 .1 6 .0 1 5 .1 2 3 .9 0 .0 2 .7 9 E -0 3 1 .7 9 E - 0 2

0 9 2 4 4 .0 7 .3 1 5 .1 5 .6 7 .9 2 1 .9 3 5 .0 0 .0 4 .2 4 .9 9 .7 3 .5 8 .5 1 4 .8 2 2 .5 0 .0 4 .0 6 .7 1 3 .7 5 .1 8 .0 2 0 .1 3 1 .9 0 .0 3 .3 5 E -0 3 2 .1 S E -0 2

10 3 2 5 .9 1 0 .9 2 2 .6 8 .4 4 .0 1 0 .9 1 7 .5 0 .0 6 .3 7 .4 14 .5 5 .3 4 .2 7 .4 1 1 .3 0 .0 6 .0 1 0 .1 2 0 .6 7 .6 4 .0 1 0 .1 1 5 .9 0 .0 2 .7 9 E -0 3 1 .7 8 E -0 2

11 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5.1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

12 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

13 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

14 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E - 0 2

15 2 2 4 .0 7 3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 -5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

16 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

17 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E - 0 2

18 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 9 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 0 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4  . 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

21 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

22 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

23 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

24 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

D a ffy  E m is s io n  (g ) 8 5 1 S 7 3 2 4 1 2 0 8 9 2 4 6 3 9 3 0 91 1 0 6 2 0 8 7 6 95 1 6 6 2 5 3 0 8 6 1 4 4 2 9 5 1 0 9 9 1 2 2 6 3 5 8 0

T o t a l  D affy  E m to J o n  (g) 1 4 1 5 9 9 6 1 3 1 0

Note:

[1] Total Emission * (M ain Engine Emission ♦ Auxiliary Engine Emission) x Number of Trip

Emission® Engine Power (k W )x  Loading Factor x Tlme-in-mode (hr) X Emission Factor (g/VWh)

(2) As there Is no Information on the vessel types used in each trip, the weighted emission from Catamaran Ferry and Monohull Feny Is adopted for assessment As advised by the operator, the number of vessels for Catamaran Ferry and Monohull Ferry Is 6 and 2 vessels respectively, 

f?] Emittlon during Hotelling = total emission of hotelling during arrival and departure

Emission during Navigation = total emission of navigation (Maneuvering ♦ Slow Cruise + Fairway Cruise) during arrival and departure ’
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

D ally  R S P  e m is s io n  ( S u n d a y  a n d  P u b l ic  H o lid a y s )

H o u r  :

N u m b e r  o f  T r ip  ‘

'  T o t a l  E m is s io n  __________________________-  -  —  ■ ■ —
W e ig h te d  A v e r a g e  E m is s io n  

R a te  a d o p t e d  lq  t h e
C a ta m a r a n  F e r r y  . . . M o n o h u l l  F e r ry  ■ .  - * - '  " -

A r r iv a l  ‘ D e p a r t u r e  ' - A rr iv a l  - D e p a r t u r e ATT Ival D e p a r t u r e

A rr iv a l D q s a i t u r e H o td B o g M a n e u v e r i n g S lo w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e : F a i r w a y  C r u is e v H o te l l in g M a n e u v e r i n g S lo w  C r u is e F a i r w a y  C f u lw H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S lo w  D u l s e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S lo w  D u l s e F a i r w a y  C r u is e H o te m n i™ N av ig a tio n * ’ 1

0 1 2 4 .0 7 .3 1S .1 5 .6 5 .9 1 6 .4 2 6 .2 0 .0 4 .2 4 .9 9 .7 3 .5 6 .3 l l . l 1 6 .9 0 .0 4 .0 6 .7 1 3 .7 5 .1 6 .0 1 5 .1 2 3 .9 0 .0 2 .7 9 E -0 3 1 .7 9 E -0 2

0 2 2 1 4 .0 7 .3 1S.1 5 .6 2 .0 5 .5 8 .7 0 .0 4 .2 4 .9 9 .7 3 .5 2 .1 3 .7 5 .6 0 .0 4 .0 6 .7 1 3 .7 5 .1 2 .0 5 .0 8 .0 0 .0 1 .6 8 E -0 3 1 .0 7 E -0 2

0 3 1 2 .0 3 .6 7.S 2 .8 2 .0 ' 5 .5 8 .7 0 .0 2 .1 2 .5 4 .8 1 .8 2 .1 3 .7 5 .6 0 .0 2 .0 3 .4 6 .9 2 .5 2 .0 5 .0 8 .0 0 .0 1 .1 2 E -0 3 7 .1 S E -0 3

0 4 0 2 .0 3 .6 7.5 2 .8 0 .0 0 .0 0 .0 0 .0 2 .1 2 .5 4 .8 1 .8 0 .0 0 .0 0 .0 0 .0 2 .0 3 .4 6 .9 2 .5 0 .0 0 .0 0 .0 0 .0 5 .S 9 E -0 4 3 .5 4 E -0 3

OS 0 1 0 .0 0 .0 0 .0 0 .0 2 .0 5 .S 8 .7 0 .0 0 .0 0 .0 0 .0 0 .0 2 .1 3 .7 5 .6 0 .0 0 .0 0 .0 0 .0 0 .0 2 .0 5 .0 8 .0 0 .0 S .S 9 E -0 4 3 .6 1 E -0 3

0 6 1 0 2 .0 3 .6 7 .5 2 .8 0 .0 0 .0 0 .0 0 .0 2 .1 2 .5 4 .8 1 .8 0 .0 0 .0 0 .0 0 .0 2 .0 3 .4 6 .9 2 .5 0 .0 0 .0 0 .0 0 .0 5 .S 9 E -0 4 3 .S 4 E -0 3

0 7 2 2 .0 3 .6 7 .S 2 .8 4 .0 1 0 .9 17 .5 0 .0 2 .1 2 .5 4 .8 1 .8 4 .2 7 .4 1 1 .3 0 .0 2 .0 3 .4 6 .9 2 .S 4 .0 1 0 .1 1 5 .9 0 .0 1 .6 8 E -0 3 1 .0 8 E -0 2

0 8 1 1 2 .0 3 .6 7 .S 2 .8 2 .0 5 .5 8 .7 0 .0 2 .1 2 .5 4 .8 1 .8 2 .1 3 .7 5 .6 0 .0 2 .0 3 .4 6 .9 2 .5 2 .0 5 .0 8 .0 0 .0 1 .1 2 E -0 3 7 .1 S E -0 3

0 9 2 2 4 .0 7 .3 1S.1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 0 2 2 4 .0 7 .3 1S.1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

11 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

12 2 2 4 .0 7 .3 1S .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5.1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

13 2 2 4 .0 7 .3 1S .1 5 .6 4 .0 1 0 .9 1 7 3 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

14 2 2 4 .0 7 .3 1S .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

I S 2 2 4 .0 7 .3 1S .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 6 2 2 4 .0 7 .3 1S.1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 7 2 2 4 .0 7 3 1S .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .S 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 6 2 2 4 .0 7 .3 15.1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 1 A 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

1 9 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 • 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 0 2 2 4 .0 7 .3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

21 2 2 4 .0 7 .3 15 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 . 0 ' 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 2 2 2 4 .0 7 3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 3 2 2 4 .0 7 3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

2 4 2 2 4 .0 7 3 1 5 .1 5 .6 4 .0 1 0 .9 1 7 .5 0 .0 4 .2 4 .9 9 .7 3 .5 4 .2 7 .4 1 1 .3 0 .0 4 .0 6 .7 1 3 .7 5 .1 4 .0 1 0 .1 1 5 .9 0 .0 2 .2 3 E -0 3 1 .4 3 E -0 2

. D a f ly  E m is s io n 81 IS O 3 0 9 1 1 4 61 224 3 5 9 0 8 7 101 1 9 9 7 2 8 7 1 5 1 2 3 1 0 8 2 1 3 7 2 8 1 1 0 4 8 2 2 0 6 3 2 7 0

T o ta l  D a f fy  E m is s io n  (g ) 1 ,3 18 9 26 1 ,2 2 0

Note:

(1] Total Emission = (M ain Engine Emission ♦ Auxiliary Engine Emission) x Number of Trip

Emission^ Engine Power (kW) x Loading Factor x Tlme-ln-mode (hr) X Emission Factor (g/VWh)

(2) As there is no information on the vessel types used in each trip, the weighted emission from Catamaran Ferry and Monohull Ferry Is adopted for assessment As advised by the operator, the number of vessels for Catamaran Ferry and Monohull Ferry Is 6 and 2 vessels respectively.

(3) Emission during Hotelling = total emission of hotelling during arrival and departure

Emission during Navigation = total emission of navigation (Maneuvering ♦ Stow Cruise ♦ Fairway Cruise) during arrival and departure
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P a t ty  F 5 P  e m h i f o n  { W e e k d a y s )

H o u r

N u m b e t o f T f i p

• .  T o ta l  E m is s io n  (g y q  .  ' V
W d g h t e d  A v e r a g e  E m is s io n  

R a t e  a d o p t e d  In  t h e
" C a t a m a r a n  F e r r y  -  - M o o o h u t l f e n y  ; ■ • . 1 ■.

A r r iv a l D e p a r t u r e A rr iv a l D e p a r t u r e A rriv d P e p s r t u r e

A rr iv a l D e p a r t u r e H o te W n g M a n e u v e r i n g S o w  C r u is e r d r w y y  C r u is e H o te J U /y M a n e u v e r i n g S l o w  C r u is e F a i r w a y  D u b e H o td iJ n g C r u is e F a i r w a y  D u b e H o te l l in g M a n e u v e r i n g S l o w O u b e F a i r w a y  C u b e H o t d l l n g M a n e u v e r i n g S lo w  D u b e F a i r w a y  C r u b e H o td D n g M a n e u v e r i n g S l o w O u b e F a i r w a y  C r u b e H o te llin g ™ N a v ig a tio n * 11

0 1 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 10 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

0 2 1 1 .8 3 .4 7 .0 2 .6 1 .8 S . l 8 .2 0 .0 2 .0 2 .3 4 .S 1 .7 2 .0 3 .5 5 .3 0 .0 1 .9 3 .1 6 .4 2 .4 1 .9 4 .7 7 .5 0 .0 1 .0 S E -0 3 6 .6 9 E -0 3

0 3 1 1 .8 3 .4 7 .0 2 .6 1 .8 S . l 8 .2 0 .0 2 .0 2 .3 4 .5 1 .7 2 .0 3  5 5 .3 0 .0 1 .9 3 .1 6 .4 2 .4 1 .9 4 .7 7 .5 0 .0 1 .0 5 E -0 3 6 .6 9 E -0 3

04 0 1 .8 3 .4 7 .0 2 .6 0 .0 0 .0 0 .0 0 .0 2 .0 2 .3 4 .5 1 .7 0 .0 0 .0 0 .0 0 .0 1 .9 3 .1 6 .4 2 .4 0 .0 0 .0 0 .0 0 .0 5 .2 3 E -0 4 3 .3 1 E -0 3

OS 0 0 .0 0 .0 0 .0 0 .0 1 .8 5 .1 8 .2 0 .0 0 .0 0 .0  . 0 .0 0 .0 2 .0 3 .5 5 .3 0 .0 0 .0 0 .0 0 .0 0 .0 1 .9 4 .7 7 .5 0 .0 5 .2 3 E -0 4 3 .3 8 E -0 3

0 6 1 0 1 .8 3 .4 7 .0 2 .6 0 .0 0 .0 0 .0 0 .0 2 .0 2 .3 4 .S 1 .7 0 .0 0 .0 0 .0 0 .0 1 .9 3 .1 6 .4 2 .4 0 .0 0 .0 0 .0 0 .0 5 .2 3 E -0 4 3 .3 1 E -0 3

0 7 1 3 1 .8 3 .4 7 .0 2 .6 5 .S 1S .4 2 4 .5 0 .0 2 .0 2 .3 4 .5 1 .7 5 .9 1 0 .4 1 5 .8 0 .0 1 .9 3 .1 6 .4 2 .4 5 .6 1 4 .1 2 2 .4 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

0 8 2 4 3 .7 6 .8 1 4 .1 5 .2 7 .4 2 0 .S 3 2 .7 0 .0 4 .0 4 .6 9 .1 3 .3 7 .9 1 3 .8 2 1 .1 0 .0 3 .8 6 .3 1 2 .8 4 .7 7 .5 1 8 .8 2 9 .8 0 .0 3 .1 4 E -0 3 2 .0 1 E -0 2

0 9 3 4 S .S 1 0 .2 2 1 .1 7 .8 7 .4 2 0 .S 3 2 .7 0 .0 5 .9 6 .9 1 3 .6 5 .0 7 .9 1 3 .8 2 1 .1 0 .0 5 .6 9 .4 1 9 .3 7 .1 7 .5 1 8 .8 2 9 .8 0 .0 3 .6 6 E -0 3 2 .3 4 E -0 2

1 0 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

11 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

12 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

1 3 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

14 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

I S 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

1 6 3 2 5.S 1 0 .2 2 1 .1 7 .8 3 .7 1 0 .2 1 6 .4 0 .0 5 .9 6 .9 1 3 .6 5 .0 4 .0 6 .9 1 0 .5 0 .0 5 .6 9 .4 1 9 .3 7 .1 3 .8 9 .4 1 4 .9 0 .0 2 .6 1 E -0 3 1 .6 7 E -0 2

17 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 10 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

1 8 2 2 3 .7 6 .8 14 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 3 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

19 3 3 S.S 1 0 .2 2 1 .1 7 .8 5 .S 1 S .4 2 4 .5 0 .0 5 .9 6 .9 1 3 .6 5 .0 5 .9 1 0 .4 1 5 .8 0 .0 5 .6 9 .4 1 9 .3 7 .1 5 .6 1 4 .1 2 2 .4 0 .0 3 .1 4 E -0 3 2 .0 1 E -0 2

2 0 3 2 S.S 1 0 .2 21 .1 7 .8 3 .7 1 0 .2 1 6 .4 0 .0 5 .9 6 .9 1 3 .6 5 .0 4 .0 6 .9 1 0 .5 0 .0 5 .6 9 .4 1 9 .3 7 .1 3 .8 9 .4 1 4 .9 0 .0 2 .6 1 E -0 3 1 .6 7 E -0 2

21 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 2 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 3 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 J 4 E - 0 2

2 4 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .Q 9E -03 1 .3 4 E -0 2

D a A y E m is s io n g) 8 3 1S 4 3 1 7 1 1 7 8 7 2 4 1 3 8 4 0 8 9 104 204 7 4 9 3 1 6 2 2 4 7 0 8 5 141 2B 9 1 0 7 8 8 2 2 1 3 5 0 0

. T o ta l  D a lly  E m is s io n  ( g )  - 13 B3 9 M 1 281

N o te :

(1 ] T o ta l  E m is s io n  = ( M a in  E n g in e  E m is s io n  *  A u x ilia ry  E n g in e  E m is s io n )  x N u m b e r  o f  T rip

E m is s io n ?  E n g in e  P o w e r  ( k W ) x  L o a d in g  F a c to r  t  T im e -ln * m o d e  ( h r)  X E m is s io n  F a c to r(g /k V V h )

[2} A s t h e r e  is  n o  I n f o r m a t io n  o n  th e  v e s s e l  t y p e s  u s e d  In e a c h  tr ip ,  t h e  w e i g h te d  e m is s io n  f ro m  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  F e r ry  Is a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  th e  o p e r a to r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e r ry  a n d  M o n o h u ll F e rn y  Is 6  a n d  2 v e s s e l s  r e s p e c t iv e ly .  

(3 )  E m is s io n  d u r in g  H o te l l in g  = t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a r r iv a l  a n d  d e p a r t u r e

E m l s s io n d u r l n g N a v ig a t lo n  = t o t a l  e m i s s l o n o f  n a v ig a t io n  ( M a n e u v e r in g  ♦  S lo w  C ru ise  t  F a ir w a y  C ru is e )  d u r in g  a r r iv a l  a n d  d e p a r t u r e

fci; i

£ / 7 . j
v .  |

(K I I |

) ; .1
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Perry Service between Discovery Bay and Central

P  9 l fy  FS P  e m l n f o n  ( S a tu r d a y )

H o u r
N u m b e r  o f  TWp

T o ta l  E m is s io n  i r f V  - ^  .
W e ig h te d  A v e r a g e  E m is s io n  

R a t e  a d o p t e d  I n  t h e
,  C a ta m a r a n  F e n y * M o n o h u l l  F e r ry  • -

'  - A rr iv a l - D e p a r t u r e , A rr iv a l " D e p a r t u r e A n i fval D e p t r t u r e  -

A r r iv a l D e p a r t u r e H o te lH n g . M a n e u v e r i n g S l o w  D u l s e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g , S l o w  C r u is e F a lrw a iy  Q y b e f  H r t e lJ lh g " M a n e u v e r i n g S lo w  C u b e F a i r w a y  C ru ise H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o t d f l n g M a n e u v e r i n g S l o w C r u b e F a i / w a y C r u b e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te JH n j™ N a v ig a t io n 111

01 2 3 3 .7 6 .8 14 .1 S .2 S.S 1S .4 2 4 .S 0 .0 4 .0 4 .6 9 .1 3 3 S .9 1 0 .4 I S .8 0 .0 3 .8 6 .3 1 2 .8 4 .7 5 .6 14 .1 22 .4 0 .0 2 .61E -C 3 1 .6 8 E -0 2

0 2 3 .7 6 .8 1 4 .1 5 .2 1 .8 S . l 8 .2 0 .0 4 .0 4 .6 9 .1 3 3 2 .0 3 .S S 3 0 .0 3 .8 6 .3 1 2 .8 4 .7 1 .9 4 .7 7.S 0 .0 1 3 7 E - 0 3 1 .0 0 E -0 2

0 3 1 .8 3 .4 7 .0 2 .6 1 .8 S . l 8 .2 0 .0 2 .0 2 .3 4 .5 1 .7 2 .0 3 .S S 3 0 .0 1 .9 3 .1 6 .4 2 .4 1 .9 4 .7 7 .5 0 .0 1 .0 S E -0 3 6 .6 9 E -0 3

0 4 1 0 1 .8 3 .4 7 .0 2 .6 0 .0 0 .0 0 .0 0 .0 2 .0 2 .3 4 .S 1 .7 0 .0 0 .0 0 .0 0 .0 1 .9 3 .1 6 .4 2 .4 0 .0 0 .0 0 .0 0 .0 S .2 3 E -0 4 3 J 1 E - 0 3

OS 0 1 0 .0 0 .0 0 .0 0 .0 1 .8 S . l 8 .2 0 .0 0 .0 0 .0 0 .0 0 .0 2 .0 3 .S S .3 0 .0 0 .0 0 .0 0 .0 0 .0 1 .9 4 .7 7 .5 0 .0 5 .2 3 E -0 4 3 .3 8 E -0 3

0 6 1 0 1 .8 3 .4 7 .0 2 .6 0 .0 0 .0 0 .0 0 .0 2 .0 2 .3 4 .S 1 .7 0 .0 0 .0 0 .0 0 .0 1 .9 3 .1 6 .4 2 .4 0 .0 0 .0 0 .0 0 .0 S .2 3 E -0 4 3 .3 1 E -0 3

0 7 1 2 1 .8 3 .4 7 .0 2 .6 3 .7 1 0 .2 1 6 .4 0 .0 2 .0 2 .3 4 .S 1 .7 4 .0 6 .9 1 0 .S 0 .0 1 .9 3 .1 6 .4 2 .4 3 .8 9 .4 1 4 .9 0 .0 1 .5 7 E -0 3 1 .0 1 E -0 2

0 8 2 3 3 .7 6 .8 14 .1 S .2 S .S 1S .4 2 4  .S 0 .0 4 .0 4 .6 9 .1 3 .3 S .9 1 0 .4 1S .8 0 .0 3 .8 6 .3 1 2 .8 4 .7 5 .6 1 4 .1 2 2 .4 0 .0 2 .6 1 E -0 3 1 .6 8 E -0 2

0 9 2 4 3 .7 6 .8 14 .1 S .2 7 .4 2 0 .S 3 2 .7 0 .0 4 .0 4 .6 9 .1 3 .3 7 .9 1 3 .8 2 1 .1 0 .0 3 .8 6 .3 1 2 .8 4 .7 7 .5 1 8 .8 2 9 .8 0 .0 3 .1 4 E -0 3 2 .01E -O 2

10 3 2 S.S 1 0 .2 2 1 .1 7 .8 3 .7 1 0 .2 1 6 .4 0 .0 S .9 6 .9 1 3 .6 S.O 4 .0 6 .9 1 0 .S 0 .0 S .S 9 .4 1 9 .3 7 .1 3 .8 9 .4 1 4 .9 0 .0 2 .6 1 E -0 3 1 .6 7 E -0 2

11 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 16 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

12 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

13 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

14 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0  . 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

I S 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

16 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

1 7 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

18 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 16 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 10 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

1 9 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 16 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 0 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 1 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 2 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 3 4 E - 0 2

23 2 2 3 .7 6 .8 1 4 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

24 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 16 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

D a Ify E m is s io n  1<0 . 7 9 1 4 7 3 0 3 1 1 2 8 3 2 3 0 3 6 8 0 8S 9 9 19S 7 1 8 9 1S S 2 3 7 0 8 1 1 3 S 2 7 6 1 0 2 8 S 2 1 2 3 3 5 0

: ; T o t a l  D affy  E m is s io n  ( g )  ' : 13 23 9 31 1 2 2 5

N o t e

(1 ) T o ta l  E m is s io n  = ( M a in  E n g in e  E m is s io n  + A u x ilia ry  E n g in e  E m is s io n )  x  N u m b e r  o f  T rip

E m is s io n ^  E n g in e  P o w e r  ( k W ) x  L o a d in g  F a c to r  x  T im e n n - m o d e  ( h r)  X E m is s io n  F a c to r  ( g A W h )

(2 ) A s  t h e r e  is  n o  I n f o r m a t io n  o n  t h e  v e s s e l  t y p e s  u s e d  In e a c h  tr ip ,  t h e  w e i g h te d  e m is s io n  f r o m  C a ta m a r a n  F e n y  a n d  M o n o h u l l  F e r ry  Js a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  t h e  o p e r a t o r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e r ry  a n d  M o n o h u ll  F e n y  Is 6  a n d  2  v e s s e l s  r e s p e c t iv e ly -

(3) E m is s io n  d u r in g  H o te l l in g  = t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a r r iv a l  a n d  d e p a r tu r e  -

E m is s io n  d u r in g  N a v ig a t io n  = t o t a l  e m is s io n  o f  n a v ig a t i o n  ( M a n e u v e r in g  ♦ S to w  C ru ise  + F a ir w a y  C ru is e )  d u r in g  a rr iv a l  a n d  d e p a r t u r e
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I

....... .... 1 .0 1  to  u s e

Title: Calculation of M arine Emission from Passenger Ferry Service between Discovery Bay and Central
f:

D affy  P S P  e m is s io n  ( S u n d a y  a n d  P u b l ic  H o lid a y s )

H o u r
N u m b e r  o f  T r ip

• '  T o ta l  E m is s io n  (* y fl ' W e ig h te d  A v e r a g e  E m is s io n  

R a t*  a d o p t e d  I n  t h e■■■ ■. . ■ :■ ■ -.0 ■ > ■■ ■■ . C a t a m a r a n F a t t y M o n o h u U  F e r r y  _  '

A r th ra l  . D e p a r t u r e A rth ra l D e p a r t u r e A r t M D e p a r t u r e

A r t h r a l  . D e p a r t u r e H o te JU n g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C ru ise H o te l l in g M a n e u v e r i n g S lo w  C r u is e F a i r w a y  D u l s e H o t e t t t n i M a n e u v e r i n g S l o w  D u k e F a ir w a y  D u b e H o te l l in g M a n e u v e r i n g ' ^ o w  C ru is e '; : F a i r w a y  D u b e H o l t lU n g M a n e u v e r i n g S l o w  D u b e F a i r w a y  D u b e H o t d t m gm N a v i g a t io n ? 1

01 2 3 3 .7 6 .8 1 4 .1 5 .2 5 .5 1 5 .4 2 4 .5 0 .0 4 .0 4 .6 9 .1 3 .3 5 .9 1 0 .4 1 5 .8 0 .0 3 .8 6 .3 1 2 .8 4 .7 5 .6 1 4 .1 2 2 .4 0 .0 2 .6 1  E -03 1 .6 8 E -0 2

0 2 2 1 3 .7 6 .8 1 4 .1 5 .2 1 .8 5 .1 8 .2 0 .0 4 .0 4 .6 9 .1 3 .3 2 .0 3 .5 5 .3 0 .0 3 .8 6 .3 1 2 .8 4 .7 1 .9 4 .7 7 .5 0 .0 1 .5 7 E -0 3 1 .0 0 E - 0 2

0 3 1 1 .8 3 .4 7 .0 2 .6 1 .8 S . l 8 .2 0 .0 2 .0 2 .3 4 .5 1 .7 2 .0 3 .5 5 .3 0 .0 1 .9 3 .1 6 .4 2 .4 1 .9 4 .7 7 .5 0 .0 1 .05E -O 3 6 .6 9 E -0 3

0 4 0 1 .8 3 .4 7 .0 2 .6 0 .0 0 .0 0 .0 0 .0 2 .0 2 .3 4 .5 1 .7 0 .0 0 .0 0 .0 0 .0 1 .9 3 .1 6 .4 2 .4 0 .0 0 .0 0 .0 0 .0 5 .2 3 E -0 4 3 .3 1 E -0 3

OS 0 0 .0 0 .0 0 .0 0 .0 1 .8 S . l 8 .2 0 .0 0 .0 0 .0 0 .0 0 .0 2 .0 3 .5 S .3 0 .0 0 .0 0 .0 0 .0 0 .0 1 .9 4 .7 7 .5 0 .0 5 .2 3 E -0 4 3 .3 8 E -0 3

0 6 0 1 .8 3 .4 7 .0 2 .6 0 .0 0 .0 0 .0 0 .0 2 .0 2 .3 4 .5 1 .7 0 .0 0 .0 0 .0 0 .0 1 .9 3 .1 6 .4 2 .4 0 .0 0 .0 0 .0 0 .0 S .2 3 E -0 4 3 .3 1 E -0 3

0 7 2 1 .8 3 .4 7 .0 2 .6 3 .7 1 0 .2 1 6 .4 0 .0 2 .0 2 .3 4 .5 1 .7 4 .0 6 .9 1 0 .S 0 .0 1 .9 3 .1 6 .4 2 .4 3 .8 9 .4 1 4 .9 0 .0 1 .5 7 E -0 3 1 .0 1 E -0 2

0 8 1 .8 3 .4 7 .0 2 .6 1 .8 S . l 8 .2 0 .0 2 .0 2 .3 4 .5 1 .7 2 .0 3 .S 5 .3 0 .0 1 .9 3 .1 6 .4 2 .4 1 .9 4 .7 7 .5 0 .0 1 .0 S E -0 3 6 .6 9 E -0 3

0 9 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

10 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

11 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

12 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 -0 9 E -0 3 1 .3 4 E -0 2

13 2 2 3 .7 6 .8 14 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

14 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 10 .2 1 6 .4 0 .0 4 .0 4 .6 9.1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

15 2 2 3 .7 6 .8 14 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9.1 3 .3 4 .0 6 .9 1 0 .S 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

1 6 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

17 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .09E -O 3 1 .3 4 E -0 2

16 2 2 3 .7 6 .8 14 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 J 4 E - 0 2

19 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 10 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3  • 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 0 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 10 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

; 21 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 2 2 2 3 .7 6 .8 14 .1 S .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

2 3 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 3 4 E - 0 2

24 2 2 3 .7 6 .8 1 4 .1 5 .2 3 .7 1 0 .2 1 6 .4 0 .0 4 .0 4 .6 9 .1 3 .3 4 .0 6 .9 1 0 .5 0 .0 3 .8 6 .3 1 2 .8 4 .7 3 .8 9 .4 1 4 .9 0 .0 2 .0 9 E -0 3 1 .3 4 E -0 2

D a f ty  E m is s io n  (g) 7 6 1 4 0 2 8 9 1 0 7 7 6 2 1 0 3 3 5 0 81 9 4 1 8 6 6 8 8 1 1 4 2 2 1 6 0 7 7 1 2 9 2 6 3 9 7 77 1 9 3 3 0 5 0

..  • T o t a l  D a ffy  E m is s io n  (g ) 1 ,2 3 3 8 >8 1 ,1 4 2

Note:

(1] Total Emission = (M ain Engine Emission ♦ Auxiliary Engine Emission) x Number of Trip

Emission = Engine Power (k W )x  Loading Factor x Time-in-mode (hr) X Emission Factor (g A W h )

(2) As there Is no Information on the vessel types used In each trip, the weighted emission from Catam aranferry and Monohull Ferry is adopted for assessment As advised by the operator, the number of vessels for Catamaran Ferry and Monohull Ferry Is 6 and 2 vessels respectively.

(3 ) Emission during Hotelling = total emission of hotelling during arrival and departure

Emission during Navigation = total emission of navigation (Maneuvering ♦ Slow Cruise ♦ Fairway Cruise) during anival and departure '

<n
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

D a lly  so, t m l s i l o n  ( W t t t d a y s l

H o u r
N u m b e r  o f  T r ip

■■ ■■ T o ta l  E m is s io n  (a)*a  . - •
W e ig h te d  A v e r a g e  E m is s io n  

R a te  a d o p t e d  in  t h e  _
C a ta m a r a n  F e r r y  . . - M o n o h u l l  F e r ry  ,

'  * * - * A r r iv a l  '• .  D e p a r t u r e  - '  A r r iv a l  '  " -  D e p a r t u r e  - " A rr iv a l -  D e p a r t u r e

A rr iv a l D e p a r t u r e H o td R n g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u b e H o te l l in g M a n e u v e r i n g S l o w  C r u b e T a l rw a y  C r u b e : f  i to t e ld n g ^ : - M a h d i v e r i r t f S l o w  C r u b e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u b e F a i r w a y  C r u is e H o te l  U ng M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u b e H o td R n g M a n e u v e r i n g S lo w  C r u b e F a i r w a y  C r u b e H o W W 1 N tv f g a t f o n ? 1

01 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 A S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

0 2 1 1 1 .4 2 .5 5 .1 1 .9 1 .4 3 .7 5 .9 0 .0 1 .4 1.7 3 .3 1 .2 1 .4 2 .5 3 .8 0 .0 1 .4 2 .3 4 .6 1 .7 1 .4 3 .4 S.4 0 .0 7 .6 5 E -0 4 4 .8 1 E -0 3

0 3 1 1 .4 2 .5 5 .1 1 .9 1 .4 3 .7 5 .9 0 .0 1.4 1.7 3 .3 1 .2 1 .4 2 .5 3 .8 0 .0 1 .4 2 3 4 .6 1 .7 1 .4 3 .4 5 .4 0 .0 7 .6 S E -0 4 4 .8 1 E -0 3

04 1 0 1 .4 2 .5 5 .1 1.9 0 .0 0 .0 0 .0 0 .0 1.4 1 .7 3 .3 1 .2 0 .0 0 .0 0 .0 0 .0 1 .4 2 .3 4 .6 1 .7 0 .0 0 .0 0 .0 0 .0 3 .8 2 E -0 4 2 .3 8 E -0 3

0 5 0 1 0 .0 0 .0 0 .0 0 .0 1 .4 3 .7 5 .9 0 .0 0 .0 0 .0 0 .0 0 .0 1 .4 2 .5 3 .8 0 .0 0 .0 0 .0 0 .0 0 .0 1 .4 3 .4 5 .4 0 .0 3 .8 2 E -0 4 2 .4 3 E -0 3

0 6 0 1.4 2 .5 5 .1 1 .9 0 .0 0 .0 0 .0 0 .0 1.4 1 .7 3 .3 1 .2 0 .0 0 .0 0 .0 0 .0 1 .4 2 .3 4 .6 1 .7 0 .0 0 .0 0 .0 0 .0 3 .8 2 E -0 4 2 .3 8 E -0 3

0 7 1 1 .4 2 .5 5 .1 1 .9 4 .1 11 .1 1 7 .6 0 .0 1 .4 1 .7 3 .3 1 .2 4 .3 7 .5 1 1 .4 0 .0 1 .4 2 .3 4 .6 1 .7 4 .1 1 0 .2 1 6 .1 0 .0 1 .5 3 E -0 3 9 .6 7 E -0 3

0 8 2 4 2 .7 4 .9 1 0 .1 3 .7 5 .4 1 4 .7 2 3 .5 0 .0 2 .9 3 .3 6 .5 2 .4 5 .8 1 0 .0 1 5 .2 0 .0 2 .8 4 .5 9 .2 3 .4 s . s 1 3 .5 2 1 .4 0 .0 2 .2 9 E -0 3 1 .4 5 E -0 2

0 9 3 4 4 .1 7 .4 1 5 .2 5 .6 5 .4 1 4 .7 2 3 .5 0 .0 4 .3 5 .0 9 .8 3 .6 5 .8 1 0 .0 1 5 .2 0 .0 4 .1 6 .8 1 3 .8 5 .1 5 .5 1 3 .S 2 1 .4 0 .0 2 .6 8 E -0 3 1 .6 9 E -0 2

10 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

11 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

12 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

13 2 2 2 .7 4 .9 10 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

14 2 2 2 .7 4 .9 10 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

15 2 2 2 .7 4 .9 10 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0  ■ 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

16 3 2 4 .1 7 .4 1 5 .2 5 .6 2 .7 7 .4 1 1 .8 0 .0 4 .3 5 .0 9 .8 3 .6 2 .9 5 .0 7 .6 0 .0 4 .1 6 .8 1 3 .8 5 .1 2 .8 6 .8 1 0 .7 0 .0 1 .9 1 E -0 3 1 .2 0 E -0 2

17 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

18 2 2 2 .7 4 .9 10 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

19 3 3 4 .1 7 .4 1 5 .2 5 .6 4 .1 1 1 .1 1 7 .6 0 .0 4 .3 5 .0 9 .8 3 .6 4 .3 7  S 1 1 .4 0 .0 4 .1 6 .8 1 3 .8 5 .1 4 .1 1 0 .2 1 6 .1 0 .0 2 .2 9 E -0 3 1 .4 4 E -0 2

2 0 3 2 4 .1 7 .4 1 5 .2 5 .6 2 .7 7 .4 11 .8 0 .0 A 3 5 .0 9 .8 3 .6 2 .9 5 .0 7 .6 0 .0 4 .1 6 .8 1 3 .8 5 .1 2 .8 6 .8 1 0 .7 0 .0 1 .9 1 E -0 3 1 .2 0 E -0 2

21 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

2 2 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

23 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 11 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

24 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6  S 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

- D a i ly  E m is s io n  ( g ) . 61 111 2 2 8 8 4 6 4 1 7 3 2 7 6 0 65 7 5 1 4 7 53 6 8 1 1 7 1 7 8 0 6 2 1 0 2 2 0 8 7 7 65 1 5 9 2 5 2 0

T o ta l  D a l ly  E m is s io n  (g) 9 9 7 7 0 3 9 2 3

N o te :

[1] T o ta l  E m is s io n  = ( M a in  E n g in e  E m is s io n  *  A u x ilia ry  E n g in e  E m is s io n )  x  N u m b e r  o f  T rip

E m ls s Io n =  E n g in e  P o w e r  (k W ) x L o a d in g  F a c to r  x  T Im e * ln * m o d e  ( h r)  X E m is s io n  F a c to r  ( g A W h )

(2 ) A s t h e r e  Is n o  I n f o r m a t io n  o n  th e  v e s s e l  t y p e s  u s e d  In  e a c h  t r ip ,  t h e  w e i g h te d  e m is s io n  f r o m  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  F e r ry  Is a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  t h e  o p e r a t o r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e r ry  a n d  M o n o h u ll  F e r ry  Is 6  a n d  2  v e s s e l s  r e s p e c t iv e ly .

[3 ] E m iss io n  d u r in g  H o te l l in g  = t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a r r iv a l  a n d  d e p a r t u r e

E m is s io n  d u r in g  N a v ig a t io n  -  t o t a l  e m is s io n  o f  n a v ig a t io n  ( M a n e u v e r in g  + S lo w  C ru is e  + F a irw a y  C ru ise )  d u r in g  a r r iv a l  a n d  d e p a r t u r e  /
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

D aily  S O i e m is s io n  ( S a tu r d a y )

H o u r
N u m b e r  o f  T r ip

• T o ta l  E m is s io n  (e lf11 • '  < .W e ig h te d  A v e r a g e  E m is s io n  

R a t e  a d o p t e d  I n  t h eC a ta n ia r a n F e r r y .  ■ ^  ■ ■ ■ ...• , ■ .... . : ■
M o n o h u l l  F e n v  •___________________________________

A rr iv a l D e p a r t u r e  - ' ■ - t -  D e p a r t u r e  - A r r h ra l D e p a r t u r e

A rr iv a l  - D e p a r t u r e H o te N I r ^ M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u ts e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e . H o te l l in g M a n e u v e r i n g S l o w  C r u is e 1 F a ir w a y  C r u is e H o te l l in g M a n e u v e r i n g '^ i d w '6 u b e ' : F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o t d U n g ; M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C ru ise H o te llin g ^ ? N n l g i t l o o P 1

01 2 3 2 .7 4 .9 1 0 .1 3 .7 4 .1 11 .1 1 7 .6 0 .0 2 .9 3 .3 6 .5 2 .4 4 .3 7 .5 1 1 .4 0 .0 2 .8 4 .5 9 .2 3 .4 4 .1 1 0 .2 1 6 .1 0 .0 1 .9 1 E -0 3 1 .2 0 E -0 2

0 2 2 1 2 .7 4 .9 1 0 .1 3 .7 1 .4 3 .7 5 .9 0 .0 2 .9 3 .3 6 .S 2.4 1.4 2 .S 3 .8 0 .0 2 .8 4 .S 9 .2 3 .4 1 .4 3 .4 5 .4 0 .0 1 .1 S E -0 3 7 .1 9 E -0 3

0 3 1 1 1 .4 2 .S S . l 1 .9 1 .4 3 .7 S .9 0 .0 1 .4 1 .7 1.4 2 .5 3 .8 0 .0 1 .4 2 .3 4 .6 1 .7 1 .4 3 .4 5 .4 0 .0 7 .6 S E -0 4 4 .8 1 E -0 3

0 4 1 0 1.4 2 .5 S . l 1 .9 0 .0 0 .0 0 .0 0 .0 1 .4 1 .7 3 .3 1 .2 0 .0 0 .0 0 .0 0 .0 1 .4 2 .3 4 .6 1 .7 0 .0 0 .0 0 .0 0 .0 3 .8 2 E -0 4 2 .3 8 E -0 3

OS 0 1 0 .0 0 .0 0 .0 0 .0 1 .4 3 .7 S .9 0 .0 0 .0 0 .0 0 .0 0 .0 1 .4 2 .5 3 .8 0 .0 0 .0 0 .0 0 .0 0 .0 1 .4 3 .4 S .4 0 .0 3 .8 2 E 0 4 2 .4 3 E -0 3

0 6 0 1 .4 2 .S S . l 1 .9 0 .0 0 .0 0 .0 0 .0 1 .4 1 .7 3 .3 1 .2 0 .0 0 .0 0 .0 0 .0 1 .4 2 .3 4 .6 1 .7 0 .0 0 .0 0 .0 0 .0 3 .8 2 E -0 4 2 .3 8 E -0 3

0 7 1 2 1 .4 2  S S . l 1 .9 2 .7 7 .4 1 1 .8 0 .0 1 .4 1 .7 3 .3 1 .2 2 .9 S .0 7 .6 0 .0 1 .4 2 .3 4 .6 1 .7 2 .8 6 .8 1 0 .7 0 .0 1 .1 5 E -0 3 7 .2 4 E -0 3

0 8 2 3 2 .7 4 .9 1 0 .1  * 3 .7 4 .1 1 1 .1 1 7 .6 0 .0 2 .9 3 .3 6 .S 2 .4 4 .3 7 .S 1 1 .4 0 .0 2 .8 4 .5 9 .2 3 .4 4 .1 1 0 .2 1 6 .1 0 .0 1 .9 1 E -0 3 1 .2 0 E -0 2

0 9 2 4 2 .7 4 .9 1 0 .1 3 .7 S .4 1 4 .7 2 3 .S 0 .0 2 .9 3 .3 6 .5 2 .4 5 .8 1 0 .0 1 5 .2 0 .0 2 .8 4 .5 9 .2 3 .4 S .S 1 3 .5 2 1 .4 0 .0 2 .2 9 E -0 3 1 .4 S E -0 2

1 0 3 2 4 .1 7 .4 1 S .2 S .6 2 .7 7 .4 1 1 .8 0 .0 4 .3 S.O 9 .8 3 .6 2 .9 S.O 7 .6 0 .0 4 .1 6 .8 1 3 .8 S . l 2 .8 6 .8 1 0 .7 0 .0 1 .9 1 E -0 3 1 .2 0 E -0 2

11 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

12 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

13 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

14 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

I S 2 2 2 .7 4 9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

1 6 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

1 7 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

18 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

1 9 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

2 0 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

21 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .5 2 .4 2 .9 5 .0 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

* 2 2 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

2 3 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

24 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

D affy  E m is s io n  (g ) . S 8 1 0 6 2 1 8 8 1 61 1 6 6 2 6 S 0 62 7 1 1 4 0 51 65 1 1 2 1 7 0 0 S 9 9 7 1 9 8 73 6 2 1 5 2 2 4 1 0

T o ta l  D a i ly  E m is s io n  (g ) 9 S 4 6 2 8 8 3

N o te :

(1 ) T o ta l  E m is s io n  =  (M a in  E n g in e  E m is s io n  + A u x ilia ry  E n g in e  E m iss io n )  x  N u m b e r  o f  T rip

E m is s io n s  E n g in e  P o w e r  (kW ) x L o ad in g  F a c to r  x  T lm e - ln -m o d e  (h r)  X E m is s io n  F a c to r  (g /k W h )

(2 ) A s th e r e  Is n o  in f o r m a t io n  o n  t h e  v e s s e l  t y p e s  u s e d  in  e a c h  tr ip ,  t h e  w e i g h te d  e m is s io n  f ro m  C a ta m a r a n  F e r r y  a n d  M o n o h u l l  F e r r y  Is a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  th e  o p e r a to r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a ta m a r a n  F e r ry  a n d  M o n o h u ll  F e r ry  is  6  a n d  2 v e s s e l s  r e s p e c t iv e ly .

(3 )  E m is s io n  d u r in g  H o te llin g  -  t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a rr iv a l  a n d  d e p a r t u r e

E m is s io n  d u r in g  N a v ig a t io n  -  t o t a l  e m is s io n  o f  n a v ig a t io n  ( M a n e u v e r in g  *  S lo w  C ru is e  ♦ F a irw a y  C ru ise )  d u r in g  a r r iv a l  a n d  d e p a r t u r e  .
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central

D a l ly  S O | e m is s io n  ( S u n d a y  a n d  P u b l ic  H o lid a y s )

H o u r

N u m b e r  o f  T r ip
-  • ........ ■■■■ ■.■■■■■ T o ta l  E m is s io n  .vc : ■■'■■■■ ■ "■ • - •  "■ • ■■ .............  - ■ ■■•■■■■■ ' V/ d r i f t e d  A v e r a g e  E m is s io n  l a f

W e ig h te d  A v e r a g e  E m is s io n  

. .  R a t e  a d o p t e d  In  t h e
C a ta m a r a n  F e r ry M o n o h u l l  F e r ry  ' -

'  A r r iv a l ■■■' ■-.t ■■■■ D e p a r t u r e  ■ : ■ ■ ■ ■■■: A rr iv a l D e p a r t u r e '  'A r r i v a l D e p a r t u r e  ,■ -  .

A rr iv a l  - D e p a r t u r e H o td B n g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o td D n g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e :>• H o t d H n g M a n e u v e r i n g S lo w  C r u is e F a ir w a y  C ru ise H o td H n g M a n e u v e r i n g S l o w  C r u is e r a l r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te l l in g M a n e u v e r i n g S l o w  C r u is e F a i r w a y  C r u is e H o te llin g ™ N a v ig a t io n 01

01 2 3 2 .7 4 9 1 0 .1 3 .7 4 .1 1 1 .1 1 7 .6 0 .0 2 .9 3 .3 6 .S 2 .4 4 .3 7 .S 1 1 .4 0 .0 2 .8 4 .S 9 .2 3 .4 4 .1 1 0 .2 16 .1 0 .0 1 .9 1 E -0 3 1 .2 0 E -0 2

0 2 2 1 2 .7 4 .9 1 0 .1 3 .7 1.4 3 .7 S .9 0 .0 2 .9 3 .3 6 5 2 .4 1 .4 2 .5 3 .8 0 .0 2 .8 4 .S 9 .2 3 .4 1 .4 3 .4 S .4 0 .0 1 .1 5 E -0 3 7 .1 9 E -0 3

0 3 1 1 .4 2 .S S . l 1 .9 1.4 3 .7 S .9 0 .0 1 .4 1 .7 3 .3 1 .2 1 .4 2 .S 3 .8 0 .0 1 .4 2 .3 4 .6 1 .7 1 .4 3 .4 S .4 0 .0 7 .6 S E -0 4 4 .8 1 E -0 3

0 4 0 1 .4 2 .5 S . l 1 .9 0 .0 0 .0 0 .0 0 .0 1 .4 1 .7 3 .3 1 .2 0 .0 0 .0 0 .0 0 .0 1 .4 2 .3 4 .6 1 .7 0 .0 0 .0 0 .0 0 .0 3 .8 2 E -0 4 2 .3 8 E -0 3

OS 0 0 .0 0 .0 0 .0 0 .0 1 .4 3 .7 S .9 0 .0 0 .0 0 .0 0 .0 0 .0 1.4 2 .S 3 .8 0 .0 0 .0 0 .0 0 .0 0 .0 1 .4 3 .4 S .4 0 .0 3 .8 2 E -0 4 2 .4 3 E -0 3

0 6 0 1 .4 2 .S 5 .1 1 .9 0 .0 0 .0 0 .0 0 .0 1 .4 1 .7 3 .3 1 .2 0 .0 0 .0 0 .0 0 .0 1 .4 2 .3 4 .6 1 .7 0 .0 0 .0 0 .0 0 .0 3 .8 2 E -0 4 2 .3 8 E -0 3

0 7 2 1 .4 2 5 S . l 1 .9 2 .7 7 .4 1 1 .8 0 .0 1 .4 1 .7 3 .3 1 .2 2 .9 s.o 7 .6 0 .0 1 .4 2 .3 4 .6 1 .7 2 .8 6 .8 1 0 .7 0 .0 1 .1 5 E -0 3 7 .2 4 E -0 3

0 8 1 .4 2 .S S . l 1 .9 1 .4 3 .7 S .9 0 .0 1 .4 1 .7 3 .3 1 .2 1 .4 2 .S 3 .8 0 .0 1 .4 2 .3 4 .6 1 .7 1 .4 3 .4 S .4 0 .0 7 .6 5 E -0 4 4 .8 1 E -0 3

0 9 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 S.O 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

1 0 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

11 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 5 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

12 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

13 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 5 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

14 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 S .0 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

I S 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

16 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

17 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

18 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 5 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

19 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 2 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

2 0 2 2 2 .7 4 .9 10 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

21 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 5 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

2 2 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .5 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .5 3 E -0 3 9 .6 2 E -0 3

2 3 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 .3 6 .S 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 .8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

24 2 2 2 .7 4 .9 1 0 .1 3 .7 2 .7 7 .4 1 1 .8 0 .0 2 .9 3 2 6 .5 2 .4 2 .9 s.o 7 .6 0 .0 2 .8 4 .S 9 .2 3 .4 2 8 6 .8 1 0 .7 0 .0 1 .S 3 E -0 3 9 .6 2 E -0 3

D a l ty  E m is s io n  (g )  - S S  ♦ 1 0 1 2 0 8 7 7 SS 1 5 1 2 4 1 0 S 9 6 8 1 3 4 4 9 S9 1 0 2 1SS 0 S6 9 3 1 8 9 7 0 S 6 1 3 9 2 2 0 0
T o ta l  D a lly  E m is s io n  (g ) . s i 8 6 26 8 2 3

N o te :

( I j  T o ta l  e m is s io n  *  ( M a in  E n g in e  E m is s io n  *  A u x ilia ry  E n g in e  E m is s io n )  x  N u m b e r  o f  T rip

E m is s io n  = E n g in e  P o w e r  ( k w )  x l o a d i n g  F a c to r  x  T im e - ln -m o d e  ( h r)  X E m is s io n  F a c to r  (g /k W h )

(2 )  A s  t h e r e  Is n o  I n f o r m a t io n  o n  t h e  v e s s e l  t y p e s  u s e d  In e a c h  t r i p ,  t h e  w e i g h te d  e m is s io n  f r o m  C a ta m a r a n  F e r ry  a n d  M o n o h u l l  F e r ry  Is a d o p t e d  f o r  a s s e s s m e n t  A s a d v is e d  b y  t h e  o p e r a t o r ,  t h e  n u m b e r  o f  v e s s e l s  f o r  C a t a m a r a n F e r r y a n d  M o n o h u ll  F e r ry  Is 6  a n d  2  v e s s e l s  r e s p e c t iv e ly .

(3 ] E m is s io n  d u r in g  H o te l l in g  =  t o t a l  e m is s io n  o f  h o te l l in g  d u r in g  a r r iv a l  a n d  d e p a r t u r e

E m is s io n  d u r in g  N a v ig a t io n  =  t o t a l  e m is s io n  o f  n a v ig a t io n  ( M a n e u v e r in g  *  S lo w  C ru is e  ♦ F a ir w a y  C ru ise )  d u r in g  a rr iv a l  a n d  d e p a r t u r e  -
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Project: Discovery Bay: Optimization of Land Use
Title: Model Input Parameter for Passenger Ferry Service between Discovery Bay and Central

N a m e S o u r c e  fD S o u r c e  T y p e X  . Y
S t a c k  H e i g h t  /  R e l e a s e  

H e i g h t  ( m ) ™
E x i t  T e m p e r a t u r e  {K )[fl E x i t  V e l o c i t y  ( m / s ] I,J D i a m e t e r  ( m ) w  . E m h s l o n  R a t e  ( g / s )

H o te l l i n g D C H 0 0 1 P o i n t 8 1 9 8 8 2 8 1 7 5 4 1 6 .2 7 7 3 8 0 .7 N o t e  ( 1 |

D C M 0 0 1 P o i n t 8 1 9 9 0 1 8 1 7 5 4 6 6 .2 7 7 3 8 0 .7 N o t e  [2 ]

D C M 0 0 2 P o i n t 8 1 9 9 2 0 8 1 7 5 5 1 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 ]

D C M 0 0 3 P o i n t 8 1 9 9 3 7 8 1 7 5 6 2 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 0 4 P o i n t 8 1 9 9 5 1 8 1 7 5 7 6 6 .2 7 7 3 8 0 . 7 N o t e  [ 2 )

D C M 0 0 5 P o i n t 8 1 9 9 6 5 8 1 7 5 9 1 6 .2 7 7 3 8 0 . 7 N o t e  12)

D C M 0 0 6 P o i n t 8 1 9 9 7 9 8 1 7 6 0 5 6 .2 7 7 3  1 8 0 . 7 N o t e  ( 2 ]

D C M D 0 7 P o i n t 8 1 9 9 9 3 8 1 7 6 1 9 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 0 8 P o i n t 8 2 0 0 0 7 8 1 7 6 3 4 6 2 7 7 3 8 0 . 7 N o t e  (2 )

D C M 0 0 9 P o i n t 8 2 0 0 2 1 8 1 7 6 4 8 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 1 0 P o i n t 8 2 0 0 3 4 8 1 7 6 6 3 6 .2 7 7 3 8 0 . 7 N o t e  [ 2 )

D C M 0 1 1 P o i n t 8 2 0 0 4 8 8 1 7 6 7 7 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 1 2 P o i n t 8 2 0 0 6 2 8 1 7 6 9 2 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 ]

D C M 0 1 3 P o i n t 8 2 0 0 7 6 8 1 7 7 0 6 6 .2 '  7 7 3 8 0 . 7 N o t e  ( 2 ]

D C M 0 1 4 P o i n t 8 2 0 0 9 1 8 1 7 7 1 9 6 .2 7 7 3 8 0 . 7 N o t e  [ 2 ]

D C M 0 1 5 P o i n t 8 2 0 1 0 8 8 1 7 7 2 9 6 .2 7 7 3 8 0 . 7 N o t e  (21

D C M 0 1 6 P o i n t  . 8 2 0 1 2 5 8 1 7 7 4 0 6 .2 • 7 7 3 8 0 . 7 N o t e  ( 2 )

....... D C M 0 1 7 P o i n t 8 2 0 1 4 2 8 1 7 7 5 1 6 .2 7 7 3 8 0 . 7 N o t e  [ 2 ]

D C M 0 1 8 P o i n t 8 2 0 1 5 9 8 1 7 7 6 1 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 1 9 P o i n t 8 2 0 1 7 6 8 1 7 7 7 2 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 2 0 P o i n t 8 2 0 1 9 4 8 1 7 7 8 2 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 2 1 P o i n t 8 2 0 2 1 1 8 1 7 7 9 2 6 .2 7 7 3 8 0 . 7 N o t e  ( 2 )

D C M 0 2 2 P o i n t 8 2 0 2 2 9 8 1 7 8 0 0 6 .2 7 7 3 8 0 . 7 N o t e  (21

D C M 0 2 3 P o i n t 8 2 0 2 4 8 8 1 7 8 0 7 6 .2 7 7 3 8 0 . 7 N o t e  (21

D C M 0 2 4 P o i n t 8 2 0 2 6 6 8 1 7 8 1 4 6 .2 7 7 3 8 0 .7 N o t e  12]

D C M 0 2 5 P o i n t 8 2 0 2 8 5 8 1 7 8 2 1 6 .2 7 7 3 8 0 . 7 N o t e  (21

D C M 0 2 6 P o i n t 8 2 0 3 0 4 8 1 7 8 2 8 6 .2 7 7 3 8 0 . 7 N o t e  [2 ]

D C M 0 2 7 P o i n t 8 2 0 3 2 3 8 1 7 8 3 4 6 .2 7 7 3 8 0 . 7 N o t e  [2 ]

D C M 0 2 8 P o i n t 8 2 0 3 4 2 8 1 7 8 3 9 6 .2 7 7 3 8 0 .7 N o t e  ( 2 )

D C M 0 2 9 P o i n t 8 2 0 3 6 1 8 1 7 8 4 5 6 .2 7 7 3 8 0 , 7 N o t e  12]

D C M 0 3 0 P o i n t 8 2 0 3 8 1 8 1 7 8 5 1 6 .2 7 7 3 8 0 .7 N o t e  [2 ]

D C M 0 3 1 P o i n t 8 2 0 4 0 0 8 1 7 8 5 7 6 .2 7 7 3 8 0 .7 N o t e  [2}

D C M 0 3 2 P o i n t 8 2 0 4 1 9 8 1 7 B 6 2 6 .2 7 7 3 8 0 . 7 N o t e  [21

D C M 0 3 3 P o i n t 8 2 0 4 3 8 8 1 7 8 6 8 6 .2 7 7 3 8 0 . 7 N o t e  [2 ]

D C M 0 3 4 P o i n t 8 2 0 4 5 8 8 1 7 8 7 2 6 .2 7 7 3 8 0 . 7 N o t e  (21

N o t e :

HI
(21

( 3 ]

[4]

H o u r l y  E m i s s i o n  R a t e s  ( h o t e l l i n g )  a r e  g iv e n  in  D a i ly  N O .,  R S P , F S P  a n d  S O ;  E m is s io n  S u m m a r y  in  P a g e  3  t o  P a g e  1 4 .

H o u r l y  E m is s io n  R a t e s  ( n a v i g a t i o n )  a r e  g i v e n  in  D a i ly  N O .,  R S P , F S P  a n d  S O ? E m is s io n  S u m m a r y  in  P a g e  3  t o  P a g e  1 4 .

H i g h e r  e m i s s i o n  d u r i n g  s lo w  c r u i s e  i s  f o u n d  c o m p a r e d  w i t h  t h a t  d u r i n g  m a n e u v e r i n g  m o d e .

D u e  t o  t h e  u n c e r t a i n t y  o n  t h e  l o c a t i o n  o f  n a v i g a t i o n  r o u t e  u n d e r  e a c h  m o d e ,  t h e  e m i s s i o n  d u r i n g  n a v i g a t i o n  is  e v e n l y  d i s t r i b u t e d  a m o n g  t h e  n a v i g a t i o n  r o u t e  a s  a  c o n s e r v a t i v e  a p p r o a c h .

T h e  e m i s s i o n  r a t e  a d o p t e d  =  ( H o u r ly  e m i s s i o n  r a t e  o f  n a v i g a t i o n  ( a r r i v a l )  +  H o u r l y  e m i s s i o n  r a t e  o f  n a v i g a t i o n  ( d e p a r t u r e ) ) / N u m b e r  o f  N a v i g a t i o n  5 o u r c e s  ( l . e .  3 4  s o u r c e s  f o r  t h i s  f e r r y  r o u t e )

N o  i n f o r m a t i o n  f r o m  t h e  o p e r a t o r  Is a v a i l a b l e .  I n f o r m a t i o n  f o r  r e l e a s e  h e i g h t ,  e x i t  t e m p e r a t u r e  a n d  c h i m n e y  d i a m e t e r  f o r  p a s s e n g e r  v e s s e l s  b a s e d  o n  i n f o r m a t i o n  f r o m  a p p r o v e d  EIA  s t u d y  " E x p a n s io n  o f  H e l i p o r t  F a c i l i t i e s  a t  M a c a u  F e r r y  T e r m i n a l '  

N o  i n f o r m a t i o n  f r o m  t h e  o p e r a t o r  is  a v a i l a b l e .  I n f o r m a t i o n  f o r  e x i t  v e l o c i t y  o f  p a s s e n g e r  f e r r i e s  b a s e d  o n  i n f o r m a t i o n  f r o m  a p p r o v e d  E IA  s t u d y  “ O r g a n i c  W a s t e  T r e a t m e n t  F a c i l i t i e s ,  P h a s e  I" ( A E I A R - 1 4 9 /2 0 1 0 )
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Project: Discovery Bay: Optimization of Land Use
Title: Model Input Parameter for Passenger Ferry Service between Discovery Bay and Central
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

Engine P ow er and Load Factors under Different O peration M o de of M ain Engine

M a in  Engine P ow er (k W )
Vessel Speed (Knots) Load F a cto r™

Hotelling M aneuvering S lo w  Cruise Fairw ay Cruise Hotelling M aneuvering Slow  Cruise Fairw ay Cruise

643™ 0.00 4.5™ 10.0™ 12.0™ 0.00 0.30 0.45 0.45

Note:

(1) No inform ation from operator is available. The engine pow er is referenced to the vessel (G R T 0 -499) in Table 4-5 of EPD's "Study on Marine Vessels Emission Inventory".

(2 ) Vessel speeds under maneuvering (1 -8  knots) and slow cruise (8-12 knots) are referenced to Table 3-24 of EPD's "Study on Marine Vessels Emission Inventory". The average speed of each m ode Is adopted for assessment purpose.

(3) Vessel speeds under fairway cruise (>12 knots) are referenced to Table 3-24 of EPD's "Study on Marine Vessels Emission Inventory". 12 knots is adopted for conservative approach that longer T IM  will be resulted, hence higher emission.

(4) No inform ation from operator is available. The load factors are referenced to vessel type "all except tug" in Table 4 -7  of EPD's "Study on Marine Vessels Emission Inventory".

Engine P ow er and Load Factors under Different Operation M o de  of Auxiliary Engine

A uxiliary Engine P o w e r (k W )
' Load Factor ~

Hotelling ~ M aneuvering S lo w  Cruise Fairw ay Cruise

6 6 111 0.43™ 0.43™ 0.43™ 0.43™

Note: .

(1) No inform ation from operator is available. Th e  engine pow er is referenced to the vessel (G R T 0 -499) in Table 4 -6  of EPD's "Study on Marine Vessels Emission Inventory".

(2 ) N o inform ation from operator is available. Th e  load factors are referenced to river trade vessel in Table 4 -10 of EPD's "Study on Marine Vessels Emission Inventory".

T lm e -ln -m o d e

Route . ~
: T lm e -ln -m o d e  (m inutes) .

Hotelling ' M aneuvering S low  Cruise Fairw ay Cruise

Direct travel between Discovery Bay and Peng 

Chau

Arrival 5 .0 0 111 1.20™ 1.20™ 0.33™

Departure 5 .0 0 111 1.80 ™ 1.33™ 0.00™

Travel between Discovery Bay and Peng Chau via 

Trappist Haven Monastery

Arrival S.OO™ 1 .20 ™ 1.20™ 0 .2 8 151

Departure 5 .0 0 111 . 1.80 121 1.26 ™ 0.00™

Note:

(1) Th e  hotelling time Is collected from site survey

[2] T IM  of maneuvering and slow cruise is referenced to Tab le  4.15 of EPD's "Study on Marine Vessels Emission Inventory"

(3) The total length of navigation route adopted in the near-field model is 660m for Peng Chau Kaito. During departure, the ferry will leave the modelled navigation route under slow cruise m ode.

Therefore, T IM  of slow cruise (departure) -  Length of navigation route under slow cruise / vessel speed under slow cruise .

Length of navigation route under slow cruise = Total navigation route length adopted in the near-field model -  Length of navigation route under maneuvering

Length of navigation route under maneuvering = T IM  of m aneuvering x vessel speed under maneuvering

(4) Th e  total length of navigation route adopted in the near-field model is 640m for Peng Chau Kaito (via Trappist Haven M onastery). During departure, the ferry will leave the modelled navigation route under slow cruise m ode. 

Therefore, T IM  of slow cruise (departure) -  Length of navigation route under slow cruise / vessel speed under slow cruise

Length of navigation route under slow cruise = Total navigation route length adopted In the near-field model -  Length of navigation route under maneuvering 

Length of navigation route under maneuvering = T IM  of maneuvering x vessel speed under m aneuvering

(5 ) T IM  of fairway cruise = Length of navigation route under fairway cruise / vessel speed under fairway cruise

Length of navigation route under fairway cruise = Total navigation route length adopted in the near-field model -  Length of navigation route under m aneuvering -  Length of navigation route under slow cruise 

Length of navigation route under maneuvering = T IM  of m aneuvering x vessel speed under m aneuvering 

Length of navigation route under slow cruise = T IM  of slow cruise x vessel speed under slow cruise

Emission Factors of M ain Engine and Auxiliary Engine

Engine Typ e
- - . • Emission Factors (g/K w h) : . Brake Specific Fuel Consum ption 

-  (B S F C )™

Fuel Su lph u r C ontent 

( % ) p)'  -  RSP

M ain Engine ™ 10.00 0.30 0.29 0.21 213 0.05

Auxiliary Engine ™ 10.00 0.40 0.39 0.21 213 0.05

Note: .

(1) Th e  emission factors of main engin e (C at.l) (All RTVs except (a) chemical/gas/oil tankers w ith GR T > 1,000 and (b ) all tugs)) in Table 4-16 of EPD's "Study on Marine Vessels Emission Inventory" are adopted.

(2 ) Th e  emission factors of auxiliary engine of RTVs in Table 4 -16  of EPD's "Study on M arine Vessels Emission Inventory" are adopted.

(3 ) Th e  emission factors of S 02 are corrected w ith the fuel sulphur content according to Section 4.2.31 of EPD's "Study on M arine Vessels Emission Inventory" using the following equation:

SOj Emission Factor = BSFC x 2 x 0.9755 x Fuel Sulphur Fraction

(4) BSFC of the vessel is referenced to Section 4.2.27 of EPD's "Study on Marine Vessels Emission Inventory".

(5 ) W ith effective of the Air Pollution Control (M arine Light Diesel) Regulation on l "  April, 2014, the fuel sulphur content lim it of the M LD  Is 0.05%.
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau

Daily Profile of Passenger Ferry Service betw een Discovery Bay and Peng Chau (Direct Travel)*1*

Hours

' . N u m b e r of T r ip  ,

A rriva l™ - - D eparture™  - ' ■ -

' W ee k d ay Saturday
S un da y/

Public H oliday '
. W ee kd ay Saturday

S u n d a y/  

Public Holiday

01 0 0 0 0 0 0

02 0 0 0 0 0 0

03 0 0 0 0 0 0

04 0 0 0 0 0 0

05 0 0 0 0 0 0

06 0 0 0 0 0 0

07 1 1 1 1 1 1

08 1 1 1 1 1 1

09 1 1 1 1 1 0

10 0 0 0 0 0 1
11 0 0 0 . 0 0 1

12 0 0 0 1 1 0

13 0 0 0 1 1 1

14 1 1 2 1 1 2

15 0 0 0 0 0 0

16 0 0 0 0 0 0
17 0 0 0 1 1 1

18 1 1 1 1 1 1

19 2 2 2 2 2 2

20 1 1 1 1 1 1

21 0 1 1 1 1 1

22 0 0 0 0 0 1

23 1 1 1 1 1 1

24 0 0 0 0 0 0

Note:

(1 ) The daily schedule is referenced to Transport Departm ent's website. Th e  sailing tim e Is collected from  site survey.

[2 ] Th e  hour of arrival is determ ined by the departure time at Peng Chau and the sailing time to arrive Discovery Bay.

E.g. If a ferry departs from Peng Chau at 06:30 (H our 7) and the sailing time is about 10 minutes collected from  site survey, It will arrive Discovery Bay at 06:40 (H our 7). 

Th e  arrival hour of the ferry is therefore H our 7.

(3 ) The hour of departure Is the hour that the ferry departs at the Discovery Bay.

D ally Profile of Passenger Ferry Service betw een Discovery Bay and Peng Chau (via Trapplst Haven M o n a ste ry )1’ 1

Hours

- ' _ - "N u m b e r  o f  T r ip  ’

s : - >- ■ A rriva l™  ' - D eparture131

W e e k d a y '  , S aturday '
S u n d a y/ 

Public Holiday
. W ee kd ay Saturday

- S u n d a y /  ' 

Public Holiday

01 0 0 0 0 0 0

02 0 0 0 0 0 0

03 0 0 0 0 0 0

04 0 0 0 0 0 0

05 0 0 0 0 0 0

06 0 0 0 0 0 0

07 0 0 0 0 0 0

08 0 0 0 0 0 0

09 1 1 1 1 1 1

10 1 1 1 1 1 1

11 1 1 1 1 1 0

12 1 1 1 0 0 1

13 1 1 1 0 0 0

14 0 0 0 0 0 0

15 1 1 1 1 1 1

16 0 1 1 0 1 1

17 1 1 1 0 0 0

18 1 1 1 0 0 0

19 0 0 0 0 0 0

20 0 0 0 0 0 0

21 0 0 0 0 0 0 ,

22 0 0 0 0 1 0

23 0 0 0 0 0 0

24 0 0 0 0 0 0

Note:
[1] Th e  daily schedule is referenced to Transport Departm ent's website. Th e  sailing tim e is collected from  site survey.

[2] Th e  hour of arrival is determ ined by the departure tim e at Peng Chau and the sailing time to arrive Discovery Bay.

E.g. If a ferry departs from Peng Chau at 10:45 (H o ur 11) and the sailing time is about 20 minutes collected from  site survey. It will arrive Discovery Bay at 11:05 (H o ur 12). 

Th e  arrival hour of the ferry is therefore H our 12.

[3 ] Th e  hour of departure is the hour that the ferry departs at the Discovery Bay.
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Project: Discovery Bay: Optimization of Land Use
Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

Daily NOx emission (Weekdays)(Direct Travel between Discovery Bay and Peng Chau)

Hour
Number of Trip ’ ■ - ' Total Emission (r)*11 -

. Arrival Departure

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

01 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 0 . 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 5 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 24 4 4 64 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

0 8 1 1. 24 4 4 64 18 24 66 70 0 1 .3 1 E -0 2 7 .2 8 E -0 2

09 1 1 24 4 4 64 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

10 o 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

11 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

12 0 1 0 0 0 0 24 66 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

13 0 1 0 0 0 0 24 66 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

14 i 1 2 4 4 4 64 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

15 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

16 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0 0 0 0 24 6 6 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

18 1 1 24 4 4 64 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

19 2 2 4 7 89 127 3 5 4 7 133 1 4 1 0 2 .6 3 E -0 2 1 .4 6 E -0 1

2 0 1 1 24 44 64 18 24 ' 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

21 0 1 0 0 0 0 24 66 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

22 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

23 1 1 24 44 64 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

24 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

Daily Emission (g) 2 1 3 3 9 8 5 7 2 1 5 8 3 0 7 863 9 1 4 0

Total Daily Emission (g). 3 ,4 2 6

N o te:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x N u m b e r  o f T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  Em iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u rin g  a rriv a l an d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru ise ) d u rin g  arriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title:Calailation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  N O x  e m is s io n  (S a tu rd a y )(D ir e c t  T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

Hour
Num ber of Trip

, Total Emission (g)tJ|

;  Arrival • Departure .

Arrival Departure Hotelling M aneuvering Slow  Cruise . Fairway Cruise Hotelling Maneuvering Slow  Cruise ' Fairw ay Cruise Hotelling121 Navigation121

01 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

02 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

03 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

04 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

05 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

06 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

07 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

08 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

09 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

10 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

11 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

12 0 1 0 0 0 0 24 66 70 0 6.57E-03 3.80E-02

13 0 1 0 0 0 0 24 66 70 0 6.57E-03 3.80E-02

14 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

15 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

16 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

17 0 1 0 0 0 0 24 66 70 0 6.57E-03 3.80E-02

18 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

19 2 2 47 89 127 35 47 133 141 0 2.63E-02 1.46E-01

20 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

21 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

22 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

23 1 1 24 44 64 18 24 66 70 0 1.31E-02 7.28E-02

24 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00

D aily Em ission (g) 237 . 443 635 176 307 863 . 914 0

Total Daily Emission (g) ' 3,575

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T r ip  

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] Em iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriv a l an d  d e p a rtu re

Em iss io n  d u r in g  N a v ig a t io n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  +  F a irw a y  C ru is e )  d u r in g  a rriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title-.Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  N O x  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )(D ire c t  T r a v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

. . H o u r
N u m b e r  o f  T r ip

T o ta l E m iss io n  (g )111
E m iss io n  R a te  (g / s )

. ' A r r iv a l D e p a r tu r e

A r r iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  C r u is e  '• F a ir w a y  C ru is e H o te llin g  ; M a n e u v e r in g S lo w  C ru is e F a ir w a y  C r u is e H o te llin g*11 N a v ig a t io n 121

0 1 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 2 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 6 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 2 4 4 4 64 18 2 4 6 6 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

0 8 1 1 24 4 4 64 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

0 9 1 0 2 4 4 4 6 4 18 0 0 0 0 6 .5 7 E -0 3 3 .4 8 E -0 2

10 0 1 0 0 0 0 2 4 6 6 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

11 0 1 0 0 0 0 2 4 6 6 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

12 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

13 0 1 0 0 0 0 24 6 6 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

14 2 2 4 7 8 9 1 2 7 35 4 7 1 3 3 1 4 1 0 2 .6 3 E -0 2 1 .4 6 E -0 1

15 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

16 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0 0 0 0 2 4 6 6 7 0 0 6 .5 7 E -0 3 3 .8 0 E -0 2

18 1 1 24 4 4 64 18 2 4 6 6 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

19 2 2 4 7 8 9 1 2 7 35 4 7 1 3 3 1 4 1 0 2 .6 3 E -0 2 1 .4 6 E -0 1

20 1 1 24 4 4 6 4 18 24 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

21 1 1 24 4 4 64 18 2 4 66 70 0 1 .3 1 E -0 2 7 .2 8 E -0 2

2 2 0 1 0 0 0 0 2 4 6 6 70 0 6 .5 7 E -0 3 3 .8 0 E -0 2

23 1 1 24 4 4 64 18 2 4 66 7 0 0 1 .3 1 E -0 2 7 .2 8 E -0 2

2 4 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

: D a ily  E m is s io n  (g ) . 2 6 0 4 8 7 6 9 9 193 3 5 5 9 9 6 1 ,0 5 5 0

. T o t a l D a i ly  E m iss io n  (g )  ’ 4 ,0 4 5

N o te :

(1) T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r  o f  Trip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (hr) X  E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v ig a tio n  =  E m iss io n  o f  n a v ig a t io n  (M a n e u v e rin g  +  S lo w  C ru is e  + F a irw a y  C ru is e ) d u r in g  arriva l an d  d e p a rtu re
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Project: Discovery Bay: Optimization of land Use
Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  R S P  e m is s io n  (W e e k d a y s )(D ir e c t  T r a v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u )

Hour
' . Number of Trip

Total Emission (g)(1>
Emission Rate (g/s)

Arrival Departure

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling'21 Navigation121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 7 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2 .2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

0 8 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

0 9 1 1 0.9 1.4 2 .0 0 .5 0 .9 2.1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

10 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

11 0 0 0 .0 0.0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

12 0 1 0 .0 0.0 0 .0 0 .0 0 .9 2.1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

13 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2.1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

14 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

1 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2.1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

18 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

19 2 2 1.9 2.8 3 .9 1.1 1.9 4.2 4 .3 0 .0 1 .0 5 E -0 3 4 .5 2 E -0 3

2 0 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2 .2  . 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

21 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2 .2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

2 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 ,0 0 .0 O.OOE+OO O.OOE+OO

.. Daily Emission (g) - 8 .5 12 .5 1 7.7 4 .9 12.3 2 7 .0 2 8 .3 0 .0

Total Daily Emission (g) 1 1 1 .1

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u rin g  H o te llin g  = E m iss io n  o f h o te llin g  d u r in g  a rriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a t io n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru ise  + F a irw a y  C ru is e ) d u r in g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  R S P  e m is s io n  (S a tu rd a y )(D ir e c t  T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

H o u r
N u m b e r  o f  T r ip

T o t a l E m iss io n  (k )11’ ' E m iss io n  R a t e  (g /s )
A r r iv a l • - '  D e p a r tu r e

A r r iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  D u l s e F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  D u l s e H o te llin g 131 N a v ig a t io n 121

0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2 .1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

0 8 1 1 0 .9 1.4 2 .0 0 .5 0.9 2 .1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

0 9 1 1 0 .9 1.4 2 .0 0 .5 0.9 2 .1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

11 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

12 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2 .1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

13 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

14 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2 .2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

15 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2.1 2.2 0 .0 2 .6 3 E -0 4 1 .1 8 E -0 3

18 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

19 2 2 1.9 2 .8 3 .9 1.1 1.9 4 .2 4 .3 0 .0 1 .0 5 E -0 3 4 .5 2 E -0 3

20 1 1 0 .9 1.4 2 .0 0 .5 0.9 2 .1 2 .2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

21 1 1 0 .9 1.4 2 .0 0 .5 0.9 2 .1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0  . 0 .0 O.OOE+OO O.OOE+OO

23 1 1 0 .9 1.4 2 .0 0 .5 0.9 2 .1 2.2 0 .0 5 .2 6 E -0 4 2 .2 6 E -0 3

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

D a ily  E m is s io n  (g ) 1 2 9 .5 1 3 .8 1 9 .6 5 .4 1 2.3 2 7 .0 2 8 .3 0 .0

T o t a l D a lly  E m is s io n  (g ) 1 1 5 .9

N o te:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C ru is e  +  Fa irw a y  C ru ise ) d u rin g  a rriva l a n d  d e p a rtu re

G:\env\project\235928\12 Reports Deliverables\3 Revised Draft 2\20151118 Split into 2 areas\Area 10b\Appendix -10b\Annex A4.2-1 Calculation of Marine Vessels Emisslons_V5.xlsx



P ro je c t :  Discovery Bay: Optimization of Land Use
TitlerCalculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  R S P  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )(D ire c t  T r a v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u )

Hour
Number of Trip •

Total Emission (g)’11

Arrival - ' . Departure

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

0 1 0 0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

02 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0.0 0 .0 0.0 0.0 0 .0 0 .0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

04 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

05 0 0 0 .0 0.0 0.0 0.0 ■ 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0.0 0.0 0 .0 0 .0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2 .2 0.0 5 .2 6 E -0 4 2 .2 6 E -0 3

0 8 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2 .2 0.0 5 .2 6 E -0 4 2 .2 6 E -0 3

0 9 1 0 0 .9 1.4 2 .0 0 .5 0.0 0.0 0.0 0.0 2 .6 3 E -0 4 1 .0 8 E -0 3

1 0 0 1 0.0 0.0 0.0 0.0 0 .9 2 .1 2.2 0.0 2 .6 3 E -0 4 1 .1 8 E -0 3

11 0 1 0.0 0.0 0.0 0.0 0 .9 2.1 2 .2 0.0 2 .6 3 E -0 4 1 .1 8 E -0 3

12 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

13 0 1 0.0 0.0 0.0 0.0 0.9 2 .1  . 2 .2 0.0 2 .6 3 E -0 4 1 .1 8 E -0 3

14 2 2 1.9 2 .8 3 .9 1.1 1.9 4 .2 4 .3 0.0 1 .0 5 E -0 3 4 .5 2 E -0 3

15 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

16 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0.0 0.0 0.0 0.0 0 .9 2 .1 2 .2 0.0 2 .6 3 E -0 4 1 .1 8 E -0 3

18 1 1 0 .9 1.4 2 .0 0.5 0 .9 2 .1 2 .2 0.0 5 .2 6 E -0 4 2 .2 6 E -0 3

19 2 2 1.9 2 .8 3.9 1.1 1.9 4 .2 4 .3 0.0 1 .0 5 E -0 3 4 .5 2 E -0 3

2 0 1 1 0 .9 1.4 2 .0 0.5 0 .9 2 .1 2.2 0.0 5 .2 6 E -0 4 2 .2 6 E -0 3

2 1 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2 .1 2 .2 0.0 5 .2 6 E -0 4 2 .2 6 E -0 3

22 0 1 0.0 0.0 0.0 0.0 0 .9 2 .1 2 .2 0.0 2 .6 3 E -0 4 1 .1 8 E -0 3

23 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2 .2 0.0 5 .2 6 E -0 4 2 .2 6 E -0 3

24 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

Dally Emission (g) - 10 .4 1 5.2 2 1 .6 6 .0 1 4 .2 3 1 .1 3 2 .6 0.0

Total Daily Emission (g) 1 3 1 .1

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m issio n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f  T r ip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e ) d u r in g  a rr iv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

Daily FSP emission (Weekdays)(Direct Travel between Discovery Bay and Peng Chau)

Hour
Number of Trip Total Emission (el111 - ' • : " ' " ' '

. . Arrival Departure

Arrival ' Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering - Slow Cruise Fairway Cruise Hotelling*21 Navigation*21

0 1 0 0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 2 0 0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 4 0 0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

05 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0 .0 0 E + 0 0

0 6 0 0 0.0 0.0 0 .0 0 .0 0.0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 1 1 0 .9 1.3 1.9 0.5 0 .9 2.0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

0 8 1 1 0 .9 1.3 1.9 0-5 0 .9 2 .0 2.1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

0 9 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

10 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

11 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

12 0 1 0.0 0.0 0.0 0.0 0 .9 2.0 2.1 0.0 2 .5 6 E -0 4 1 .1 5 E -0 3

13 0 1 0.0 0.0 0.0 0.0 0 .9 2 .0 2.1 0.0 2 .5 6 E -0 4 1 .1 5 E -0 3

14 1 1 0.9 1.3 1.9 0.5 0 .9 2 .0 2.1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

15 0 0 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

16 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

17 0 1 0.0 0.0 0.0 0.0 0 .9 2 .0 2.1 0.0 2 .5 6 E -0 4 1 .1 5 E -0 3

18 1 1 0 .9 1.3 1.9 0 .5 0 .9 2 .0 2.1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

19 2 2 1.8 2.7 3.8 1.1 1.8 4 .0 4 .2 0.0 1 .0 2 E -0 3 4 .3 9 E -0 3

2 0 1 1 0 .9 1.3 1.9 0.5 0 .9 2 .0 2.1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

21 0 1 0.0 0.0 0.0 0.0 0 .9 2 .0 2.1 0.0 2 .5 6 E -0 4 1 .1 5 E -0 3

22 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

23 1 1 0 .9 1.3 1.9 0 .5 0 .9 2 .0 2.1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

24 0 0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

Dally Emission g) 8.3 1 2 .1 1 7.1 4 .7 1 2 .0 2 6 .2 27.4 0.0

' ’ Total Daily Emission (g) - 107 .9

N o te :

[1] T o ta l E m iss io n  =  (M ain  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u rin g  H o te llin g  = Em iss io n  o f  h o te llin g  d u rin g  a rriv a l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v iga tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru ise ) d u rin g  a rriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  E S P  e m is s io n  (S a tu rd a y )fD ir e c t  T r a v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

Hour
Number of Trip

. Total Emission (g)*1* - -
- Emission Rate (g/s)

. . Arrival - > . Departure - ~

Arrival Departure - Hotelling Maneuvering Slow Cruise Fairway Cruise '  Hotelling _ Maneuvering Slow Cruise Fairway Cruise Hotelling*21 Navigation*21

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

05 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

06 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 0 .9 1.3 1 .9 0.5 0 .9 2 .0 2 .1 0.0 5 .1 2 E -0 4 2 .1 9 E -0 3

0 8 1 1 0 .9 1.3 1 .9 0.5 0 .9 2 .0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

0 9 1 1 0 .9 1.3 1 .9 0.5 0 .9 2 .0 2 .1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

11 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

12 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2.1 0 .0 2 .5 6 E -0 4 1.1 5  E-0 3

13 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2.1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

14 1 1 0 .9 1.3 1 .9 0 .5 0 .9 2 .0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

18 1 1 0 .9 1.3 1 .9 0 .5 0 .9 2 .0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

19 2 2 1.8 2.7 3 .8 1.1 1.8 4 .0 4 .2 0.0 1 .0 2 E -0 3 4 .3 9 E -0 3

20 1 1 0.9 1.3 1.9 0.5 0 .9 2 .0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

21 1 1 0 .9 1.3 1 .9 0.5 0 .9 2 .0 2 .1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

23 1 1 0 .9 1.3 1 .9  • 0.5 0 .9 2 .0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

t Daily Emission (g) . 9 .2 1 3 .4 1 9 .1 5.3 1 2 .0 2 6 .2 2 7 .4 0 .0

Total Daily Emission (g) 1 1 2 .6

N o te:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  Em issio n ) x  N u m b e r o f  T r ip

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (hr) X  E m iss io n  F a c to r  (g/kW h )

Em iss io n  o f  h o te llin g  d u rin g  arriva l an d  d e p a rtu re

= E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e ) d u rin g  a rriv a l a n d  d e p a rtu re

[2] E m iss io n  d u r in g  H o te llin g  =  

E m iss io n  d u r in g  N a v ig a t io n
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Project: Discovery Bay: Optimization of Land Use
Title:Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau

D a ily  F S P  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )(D ire c t  T ra v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u )

Hour
Number of Trip Total Emission (g)'11

■ -. - • - Arrival - - ' Departure ~

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering ■ . Slow Cruise Fairway Cruise Hotelling^ Navigation121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

05 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 0 .9 1.3 1.9 0 .5 0.9 2.0 2 .1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

0 8 1 1 0 .9 1.3 1.9 0 .5 0.9 2.0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

0 9 1 0 0 .9 1.3 1.9 0 .5 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 5 E -0 3

10 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2 .0 2.1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

11 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.0 2.1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

12 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

13 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2 .0 2 .1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

14 2 2 1.8 2.7 3 .8 1.1 1.8 4 .0 4 .2 0 .0 1 .0 2 E -0 3 4 .3 9 E -0 3

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2 .0 2.1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

18 1 1 0 .9 1.3 1.9 0 .5 0.9 2.0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

19 2 2 1.8 2 .7 3 .8 1.1 1.8 4 .0 4 .2 0 .0 1 .0 2 E -0 3 4 .3 9 E -0 3

20 1 1 0.9 1.3 1.9 0 .5 0.9 2 .0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

21 1 1 0 .9 1.3 1.9 0.5 0.9 2.0 2.1 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

22 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .1 0 .0 2 .5 6 E -0 4 1 .1 5 E -0 3

2 3 1 1 0 .9 1.3 1.9 0.5 0.9 2.0 2 .1 . 0 .0 5 .1 2 E -0 4 2 .1 9 E -0 3

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

, Daily Emission (g) . . 1 0.1 1 4.8 2 1 .0 5 .8 1 3 .8 3 0.2 3 1 .6 0 .0

Total Daily Emission (g) 127.4

N ote:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x N u m b e r o f  T r ip  

E m iss io n  = E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

(2) E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriva l an d  d e p a rtu re

Em iss io n  d u r in g  N a v iga tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru ise  + F a irw a y  C ru ise ) d u rin g  a rriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title:Calculatlon of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  S 0 2 e m is s io n  (W e e k d a y s ))D ire c t  T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

Hour
Number of Trip

. Total Emission (g)1*1

' Arrival ■ .. - . Departure ; ■

' Arrival Departure Hotelling Maneuvering Slow Cruise - Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

0 1 0 0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1.4 1 .5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

0 8 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

0 9 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1 .5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

11 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

12 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1 .5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

13 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1.5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

14 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1 .5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1 .5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

18 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1 .5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

1 9 2 2 1 .0 1 .8 2.6 0 .7 1 .0 2 .8 2 .9 0 .0 5 .4 7 E -0 4 3 .0 3 E -0 3

20 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1 .5 0 .0 2 .7 4 E 04 1 .5 2 E -0 3

21 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1 .5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

Daily Emission (g) 4 .4 8 .3 1 1 .9 3.3 6.4 1 8 .0 1 9 .0 0 .0

Total Daily Emission (g) 7 1 .3

N o te :

[1] T o ta l E m iss io n  =  (M ain  E n g in e  Em iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T rip

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

d e p a rtu re

+  S lo w  C ru is e  +  F a irw a y  C ru ise ) d u r in g  a rriva l a n d  d e p a rtu re

[2] E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f h o te llin g  d u rin g  a rriva l and  

E m iss io n  d u rin g  N a v iga tio n  = Em iss io n  o f n a v ig a tio n  (M a n e u v e rin g
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Project: Discovery Bay: Optimization of Land Use
Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  S 0 2 e m is s io n  (S a tu rd a y )(D ire c t  T r a v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

H o u r
. N u m b e r  o f  T r ip

T o ta l E m iss io n  (g )|1!

A r r iv a l D e p a r tu r e

A rr iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  C r u is e  . F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C ru is e F a ir w a y  C r u is e H o te llin g 111 N a v ig a t io n 121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0  . 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

05 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

06 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

07 1 1 0 .5 0 .9 1.3 0 .4 0.5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

08 1 1 0 .5 0 .9 1.3 0 .4 0.5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

09 1 1 0 .5 0 .9 1.3 0.4 0.5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

10 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

11 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

12 0 1 0 .0 0 .0 o.o 0 .0 0 .5 1.4 1.5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

13 0 1 0 .0 0 .0 0 .0 0 .0 0.5 1.4 1.5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

14 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1.5 0 .0 1 .3 7 E -0 4 7 .9 1 E -0 4

18 1 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

19 2 2 1 .0 1.8 2.6 0.7 1 .0 2 .8 2.9 0 .0 5 .4 7 E -0 4 3 .0 3 E -0 3

20 1 1 0 .5 0 .9 1.3 0.4 0.5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

21 1 1 0 .5 0 .9 1.3 0.4 0.5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

23 1 1 0 .5 0 .9 1.3 0 .4 0.5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

D a ily  E m iss io n  (g) 4 .9 9 .2 13.2 3.7 6 .4 1 8 .0 1 9.0 0 .0

T o t a l D a ily  E m iss io n  (g ) 7 4.4

N o te :

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  Fa cto r x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u r in g  a rr iv a l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v iga tio n  =  Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C ru is e  +  F a irw a y  C ru ise ) d u r in g  a rriva l and  d e p a rtu re
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: ]

Project: Discovery Bay: Optimization of Land Use j
Title.Calculatlon of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau j

D a ily  S 0 2 e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )(D ire c t  T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u )

Hour
' Number ofTrip

. . " Total Emission (g)w Emission Rate (g/s)
. ; - Arrival , Departure v

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Dulse Fairway Duise Hotelling1 2 Navigation121

0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 .0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 5 0 0 O.o 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

08 l" 1 0 .5 0 .9 1.3 0.4 0 .5 1.4 1.5 0 .0 2 .7 4 E -0 4 1 .5 2 E -0 3

09 1 0 0 .5 0 .9 1.3 0 .4 0.0 0.0 0.0 0.0 1 .3 7 E -0 4 7 .2 5 E -0 4

10 0 1 0.0 0.0 0.0 0.0 0 .5 1.4 1 .5 0.0 1 .3 7 E -0 4 7 .9 1 E -0 4

11 0 1 0.0 0.0 0.0 0.0 0 .5 1.4 1.5 0.0 1 .3 7 E -0 4 7 .9 1 E -0 4

12 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0 .0 0 E + 0 0

13 0 1 0.0 0.0 0.0 0.0 0 .5 1.4 1.5 0.0 1 .3 7 E -0 4 7 .9 1 E -0 4

14 2 2 1.0 1.8 2 .6 0 .7 1.0 2 .8 2 .9 0.0 5 .4 7 E -0 4 3 .0 3 E -0 3

15 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

16 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0.0 0.0 0.0 0.0 0 .5 1.4 1 .5 0.0 1 .3 7 E -0 4 7 .9 1 E -0 4

18 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1 .4 1.5 0.0 2 .7 4 E -0 4 1 .5 2 E -0 3

19 2 2 1.0 1.8 2.6 0 .7 1.0 2.8 2 .9 0.0 5 .4 7 E -0 4 3 .0 3 E -0 3

2 0 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1 .4 1.5 0.0 2 .7 4 E -0 4 1 .5 2 E -0 3

21 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1.4 1.5 0.0 2 .7 4 E -0 4 1 .5 2 E -0 3

22 0 1 0.0 0.0 0.0 0.0 0 .5 1.4 1.5 0.0 1 .3 7 E -0 4 7 .9 1 E -0 4

23 1 1 0 .5 0 .9 1.3 0 .4 0 .5 1.4 1.5 0.0 2 .7 4 E -0 4 1 .5 2 E -0 3

2 4 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

" Daily Emission (g) 5 .4 1 0 .1 1 4 .6 4 .0 7 .4 2 0 .7 2 2 .0 0.0

' Total Daily Emission (g) ■' ' 8 4 .2

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x il ia r y  E n g in e  E m iss io n ) x  N u m b e r o f T r ip  

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u rin g  a rriva l and  d e p a rtu re

E m iss io n  d u r in g  N a v ig a t io n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C ru is e  +  F a irw a y  C ru is e ) d u r in g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  N O x  e m is s io n  (W e e k d a y s )(T ra v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a ste ry )

Hour
Number of Trip

Total Emission (g)w F m k c ln n  R a to  fp / O  ,
Arrival - ■ Departure -•. i ”  ' -

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

0 1 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

02 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 4 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

05 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 . 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 8 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 9 1 1 24 4 4 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

10 1 1 24 44 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

11 1 1 24 4 4 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

12 1 0 2 4 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

13 1 0 24 4 4 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

14 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

15 1 1 24 4 4 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

16 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

17 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

18 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

19 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

20 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

21 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

22 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

23 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

24 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

Dally Emission |g) 1 8 9 3 5 4 5 0 8 118 95 2 6 6 2 6 8 0

Total Dally Emission (g) 1 ,7 9 7

N o te:

[1] T o ta l Em iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T r ip

Em iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

Em iss io n  o f  h o te llin g  d u rin g  a rriv a l a n d  d e p a r tu r e

=  Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C ru is e  + F a irw a y  C ru ise ) d u rin g  arriva l an d  d e p a rtu re

[2] E m issio n  d u rin g  H o te llin g  = 

E m issio n  d u rin g  N a v ig a tio n
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau

D a ily  N O x  e m is s io n  (S a tu rd a y )(T r a v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a s te ry )

Hour
Number of Trip

- . Total Emission (g)111 . ;
. Emission Rate (g/s)

Arrival , . Departure . .

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise " Fairway Cruise Hotelling111 Navigation121
0 1 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 2 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 4 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 5 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 6 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 8 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 9 1 1 24 44 64 15 24 . 66 6 7 0 1.3 1 E-Q 2 7 .1 1 E -0 2

10 1 1 24 44 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

11 1 1 24 44 6 4 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

12 1 0 24 44 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

13 1 0 24 44 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

14 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

15 1 1 24 44 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

16 1 1 24 44 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

17 1 0 24 44 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

18 1 0 24 44 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

19 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

20 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

21 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

22 0 1 0 0 0 0 24 66 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

23 0 0 0 0  . 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

24 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

Daily Emission e). 213 3 9 8 5 7 2 1 3 2 142 3 9 8 4 0 1 0

Total Daily Emission (g) 2 ,2 5 7

N o te :

[1] T o ta l E m iss io n  = (M a in  E n g in e  Em iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r  o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

(2) E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  arriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a t io n  = Em iss io n  o f  n a v iga tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e ) d u r in g  a rr iv a l an d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau

Daily NOx emission (Sunday / Public Holidays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery)

Hour
Number of Trip

Total Emission (g)ul ;

Arrival ' ’ Departure

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

0 1 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

02 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 3 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 5 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 6 0 0 0 . 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

0 8 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

09 1 1 24 44 64 15 24 6 6 67 0 1 .3 1 E -0 2 7 .1 1 E -0 2

10 1 1 24 44 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

11 1 0 24 44 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

12 1 1 24 44 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

13 1 0 24 44 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

14 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

15 1 1 24 44 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

16 1 1 24 44 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

17 1 0 24 44 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

18 1 0 24 44 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

19 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

20 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

21 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

2 2 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

23 0 0 0 0 0 . 0 0 0 0 0 O.OOE+OO O.OOE+OO

24 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

Dally Emission (g) . 2 1 3 3 9 8 5 7 2 132 118 3 3 2 3 3 5 0

Total Daily Emission (g) 2 ,1 0 0

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T rip

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  Em iss io n  F a c to r  (g/kW h )

E m iss io n  o f  h o te llin g  d u r in g  a rriv a l a n d  d e p a rtu re

=  Em issio n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C ru is e  + F a irw a y  C ru ise ) d u r in g  a rriva l a n d  d e p a rtu re

(2) E m iss io n  d u r in g  H o te llin g  =  

E m iss io n  d u rin g  N a v iga tio n
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  R S P  e m is s io n  (W e e k d a y s )(T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a s te ry )

Hour '
Number of Trip

~ . Total Emission (g)w Emission Rate (g/s)
Arrival -  . < Departure .

Arrival . Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling™ Navigation121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

05 0  . 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 9 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2.1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

10 1 1 0 .9 1 .4 2 .0 0.5 0 .9 2.1 2.1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

11 1 1 0 .9 1.4 2 .0 0.5 0 .9 2 .1 2 .1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

12 1 0 0 .9 1.4 2 .0 0.5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

13 1 0 0 .9 1.4 2 .0 0.5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

15 1 1 0 .9 1.4 2 .0 0.5 0 .9 2.1 2.1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

17 1 0 0 .9 1 .4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

18 1 0 0 .9 1.4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

20 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

. Daily Emission (g) 7 .6 1 1 .1 1 5 .7 3 .6 3 .8 8 .3 8.3 0 .0

Total Dally Emission (g) 5 8 .3

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T r ip

E m iss io n  =  E n g in e  P o w e r (k W ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

E m iss io n  o f  h o te llin g  d u r in g  a rriv a l a n d  d e p a rtu re

=  E m iss io n  o f  n a v ig a t io n  (M a n e u v e rin g  + S lo w  C r u is e  + F a irw a y  C ru is e )  d u rin g  a rr iv a l an d  d e p a rtu re

[2) E m iss io n  d u rin g  H o te llin g  =  

E m iss io n  d u rin g  N a v ig a tio n
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

Daily RSP emission (Saturday)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery)

Hour
Number of Trip . - , . Total Emission (b)w F m k c ln n  Rate tat<\

; : " Arrival . . - - Departure •

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering . Slow Cruise Fairway Cruise Hotelling121 Navigation121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 2 0 0 0 .0 0.0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 O .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

0 9 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2 .1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

1 0 1 1 0.9 1.4 2.0 0 .5 0 .9 2.1 2 .1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

11 1 1 0 .9 1.4 2.0 0 .5 0 .9 2.1 2 .1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

12 1 0 0 .9 1.4 2 .0 0 .5 0 .0 0.0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

13 1 0 0 .9 1.4 2.0 0.5 0 .0 0.0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

1 4 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

15 1 1 0 .9 1.4 2 .0 0.5 0 .9 2.1 2 .1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

16 1 1 0 .9 1.4 2 .0 0 .5 0 .9 2.1 2 .1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

17 1 0 0 .9 1.4 2 .0 0 .5 0.0 0.0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

18 1 0 0 .9 1.4 2.0 0 .5 0.0 0 .0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

19 0 0 0.0 0 .0 0.0 0 .0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

2 0 0 0 0 .0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 O.OOE+OO O.OOE+OO

2 1 0 0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

2 2 0 1 0.0 0 .0 0.0 0.0 0 .9 2.1 2 .1 0.0 2 .6 3 E -0 4 1 .1 5 E -0 3

2 3 0 0 0 .0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 O.OOE+OO O.OOE+OO

24 0 0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

Daily Emission (g) 8 .5 1 2.5 1 7.7 4 .1 5 .7 1 2.5 1 2 .4 0.0

Total Daily Emission (g) 73.3

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  Em iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T r ip  

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  Fa cto r x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] Em iss io n  d u rin g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u rin g  a rriva l an d  d e p a rtu re

E m iss io n  d u rin g  N a v iga tio n  =  E m iss io n  o f  n a v iga tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e ) d u rin g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  R S P  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )(T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u  v ia  T ra p p is t  H a v e n  M o n a s te ry )

H o u r
N u m b e r  o f  T r ip

. T o ta l E m iss io n  (g )P1 -
E m is s io n  R a te  (g / s )

. ‘ A r r iv a l . ’ . -  D e p a r tu r e  . -

A r r iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  C r u is e H o te llin g 1 2*1 N a v ig a t io n 1*1

01 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0.0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE-tOO O.OOE+OO

0 5 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

08 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

09 1 1 0 .9 1.4 2.0 0.5 0 .9 2.1 2.1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

10 1 1 0 .9 1.4 2.0 0 .5 0 .9 2.1 2.1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

11 1 0 0 .9 1.4 2.0 0 .5 0.0 0.0 0 .0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

12 1 1 0 .9 1.4 2.0 0.5 0 .9 2.1 2.1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

13 1 0 0 .9 1.4 2.0 0 .5 0.0 0 .0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

14 0 0 0.0 0.0 0.0 0 .0 0.0 0.0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

15 1 1 0 .9 1.4 2.0 0 .5 0 .9 2.1 2 .1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

16 1 1 0 .9 1.4 2.0 0 .5 0 .9 2.1 2.1 0.0 5 .2 6 E -0 4 2 .2 1 E -0 3

17 1 0 0 .9 1.4 2.0 0 .5 0.0 0 .0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

18 1 0 0 .9 1.4 2.0 0 .5 0.0 0.0 0.0 0.0 2 .6 3 E -0 4 1 .0 6 E -0 3

19 0 0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

20 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

21 0 0 0.0 0.0 0.0 0 .0 . 0.0 0.0 0 .0 0.0 O.OOE+OO O.OOE+OO

22 0 0 0.0 0.0 0 .0 0.0 0.0 0.0 0.0 0.0 . O.OOE+OO O.OOE+OO

23 0 0 0.0 0.0 0.0 0.0 0.0 0 .0 0.0 0.0 O.OOE+OO O.OOE+OO

24 0 0 0.0 . 0 .0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

D a ily  E m is s io n  (g ) 8 .5 1 2 .5 1 7 .7 . 4 .1 4 .7 1 0.4 1 0.3 0.0
T o t a l D a i ly  E m is s io n  (g )  . 6 8 .2

N o te:

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip  

Em iss io n  =  E n g in e  P o w e r (k W ) x  L o a d in g  Fa cto r x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f h o te llin g  d u r in g  a rriva l a n d  d e p a rtu re  '

Em iss io n  d u r in g  N a v ig a tio n  =  E m issio n  o f  n a v iga tio n  (M a n e u v e rin g  +  S lo w  C ru is e  +  F a irw a y  C ru is e ) d u r in g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  F S P  e m is s io n  (W e e k d a y s )(T ra v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a s te ry )

H o u r
N u m b e r  o f  T r ip T o ta l E m iss io n  (g )111 :  . P m U d A n  R a tp  to /c l

A r r iv a l . . . D e p a r tu r e
.

A r riv a l D e p a r tu r e H o te llin g  : M a n e u v e r in g S lo w  C ru is e F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C ru ise F a ir w a y  C ru is e H o te llin g 121 N avigatio n * 21

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 ... 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 9 1 1 0.9 1.3 1.9 0 .4 0.9 2 .0 2.0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

10 1 1 0 .9 1.3 1.9 0.4 0.9 2 .0 2.0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

11 1 1 0.9 1.3 1.9 0 .4 0 .9 2 .0 2.0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

12 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0.0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

13 1 0 0 .9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

15 1 1 0 .9 1.3 1.9 0.4 0.9 2.0 2.0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

1 7 1 0 0 .9 1.3 1.9 0 .4 0 .0 0 .0 0.0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

18 1 0 0 .9 1.3 1.9 0.4 0 .0 0 .0 0.0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

' D a i ly  E m iss io n e) 7.4 1 0 .8 1 5.2 3.5 3 .7 8 .1 8 .0 0 .0

T o t a l D a ily  E m is s io n  (g) 5 6 .7

N o te:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x N u m b e r o f  T rip  

Em iss io n  =  E n g in e  P o w e r (kW ) x L o a d in g  Fa cto r x T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

(2) Em iss io n  d u r in g  H o te llin g  = E m iss io n  o f  h o te llin g  d u r in g  a rriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  of n a v iga tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e ) d u r in g  a rriva l an d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau

D a lly  F S P  e m is s io n  (S a tu rd a y )(T ra v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a s te ry )

H o u r
N u m b e r  o f  T r ip

• T o t a l E m iss io n  (g )111 ,
E m is s io n  R a t e  (g / s )  <

A r r iv a l - r " - . D e p a r t u r e  ' ' . .

A r r iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  C ru is e F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  C ru is e H o te llin g 1 2*1 N a v ig a t io n 1*1

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 2 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

05 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

06 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 8 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O .0 0 E+ 0 0

0 9 1 1 0 .9 1.3 1.9 0.4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

10 1 1 0 .9 1.3 1.9 0 .4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

11 1 1 0 .9 1.3 1 .9 0 .4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

12 1 0 0 .9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

13 1 0 0 .9 1.3 1 .9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

I S 1 1 0 .9 1.3 1.9 0 .4 0 .9 2 .0 2 .0 0 .0 S .1 2 E -0 4 2 .1 4 E -0 3

16 1 1 0 .9 1.3 1.9 0.4 0 .9 2.0 2 .0 0 .0 S .1 2 E -0 4 2 .1 4 E -0 3

17 1 0 0 .9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .S 6 E -0 4 1 .0 3 E -0 3

18 1 0 0 .9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .S 6 E -0 4 1 .0 3 E -0 3

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

22 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .S 6 E -0 4 1 .1 2 E -0 3

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

24 0 0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

. D a i ly  E m iss io n  (g ) 8 .3 12.1 1 7 .1 4 .0 S .S 1 2.1 1 2 .0 0 .0

- - ' T o t a l D a lly  E m is s io n  (g )  - 71 .2

N o te :

[1] T o ta l E m iss io n  =  (M ain  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  Em iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u rin g  H o te llin g  = E m iss io n  o f  h o te llin g  d u rin g  a rr iv a l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  +  F a irw a y  C ru ise ) d u rin g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

t }

D a ily  F S P  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )(T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a ste ry )

Hour
Number of Trip Total Emission (g)111

Arrival . Departure .

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 . 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

04 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

09 1 1 0.9 1.3 1.9 0.4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

10 1 1 0.9 1.3 1.9 0.4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

11 1 0 0.9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

12 1 1 0.9 1.3 1.9 0.4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

13 1 0 0.9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

15 1 1 0.9 1.3 1.9 0.4 0 .9 2.0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

16 1 1 0.9 1.3 1.9 0.4 0 .9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

17 1 0 0.9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

18 1 0 0.9 1.3 1 .9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

19 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0.0 , 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

Daily Emission (g) ' 8.3 1 2 .1 1 7 .1 4 .0 4 .6 1 0 .1 1 0 .0 0 .0

Total Daily Emission (g) 6 6 .2

N o te :

[1] T o ta l E m iss io n  = (M a in  E n g in e  Em iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r  o f  T rip  

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  arriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v iga tio n  = Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C r u is e  + F a irw a y  C ru is e ) d u rin g  a rriva l an d  d e p a rtu re
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Project: Discovery Bay: Optimization of land Use
Title: Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Peng Chau

D a ily  S Q 2  e m is s io n  (W e e k d a y s )(T ra v e l b e tw e e n  D is c o v e r y  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a s te ry )

H o u r
N u m b e r  o f  T r ip

: , T o ta l E m iss io n  (g)'11 . F m is s in n  R a te  le / s l

A r r iv a l . r , D e p a rtu re

A rr iv a l D e p a rtu re H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  C ru ise H o te llin g . M a n e u v e r in g S lo w  C r u is e F a ir w a y  C r u is e H o te llin g 1 2*1 N a v ig a t io n 1*1

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0 , 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

05 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

08 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

09 1 1 0 .5 0 .9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

10 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

11 1 1 0 .5 0.9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

12 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

13 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9  E -0 4

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

15 1 1 0 .5 0 .9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

16 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

17 1 0 0 .5 0.9 1.3 0 .3 0.0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

18 1 0 0 .5 0 .9 1.3 0 .3 0.0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

19 0 0 0 .0 0 .0 . 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

20 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0.0 0 .0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 . 0 .0 0 .0 O.OOE+OO O.OOE+OO

_ D a ily  E m is s io n  (g ) 3.9 7 .4 1 0 .6 2 .5 2.0 5.5 5 .6 0 .0

T o t a l D a ily  E m is s io n  (g )  - . 3 7 .4

N o te :

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f  T r ip  

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (hr) X  E m iss io n  F a c to r  (g /k W h )

(2] E m iss io n  d u rin g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u rin g  arriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v ig a tio n  = Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  +  F a irw a y  C r u is e )  d u rin g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau

D a ily  S 0 2  e m is s io n  (S a tu rd a y )(T ra v e l b e tw e e n  D isc o v e ry  B a y  a n d  P e n g  C h a u  v ia  T r a p p is t  H a v e n  M o n a s te ry )

H o u r
N u m b e r  o f  T r ip T o ta l E m iss io n  (b )111 F m l« in n  R a te  fp / s i

A r r iv a l - D e p a rtu re

A r r iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  C ru is e F a ir w a y  C ru ise H o te llin g M a n e u v e r in g S lo w  C ru ise F a ir w a y  C r u is e H o te llin g 121 N a v ig a t io n 121

0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 9 1 1 0 .5 0 .9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

1 0 1 1 0 .5 0 .9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

11 1 1 0 .5 0 .9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

12 1 0 0 .5 0.9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

13 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0.0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

15 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

16 1 1 0 .5 0.9 1.3 0 .3 0.5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

17 1 0 0 .5 0.9 1.3 0 .3 0 .0 0 .0 0.0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

18 1 0 0 .5 0.9 1.3 0 .3 0.0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

20 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

21 '  0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

22 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1.4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

D a ily  E m iss io n  (g ) 4 .4 8 .3 1 1.9 2 .8 3 .0 8 .3 8.4 0 .0

- ■ ' T o t a l D a ily  E m iss io n  (g ) . 4 7 .0

N ote:

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T r ip  

E m iss io n  =  E n g in e  P o w e r ( k W )x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X E m iss io n  F a c to r  (g/kW h )

(2) E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u r in g  a rriv a l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru ise ) d u rin g  a rriva l an d  d e p a rtu re
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Project: Discovery Bay. Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau 1 2

Daily SOZ emission (Sunday / Public Holidays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery)

Hour
Number of Trip

; ; Total Emission (g)111 . . .
Emission Rate (g/s)

. Arrival. Departure .

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

05 0 0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

08 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

09 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

10 1 1 0.5 0 .9 1.3 0 .3 0 .5 1 .4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

11 1 0 0.5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

12 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

13 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

15 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

16 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

17 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9  E-04

18 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

. Daily Emission (g) 4 .4 8 .3 1 1.9 2 .8 2 .5 6.9 7.0 0 .0

Total Daily Emission (g) • •' \ | 4 3 .7

N o te:

(1) T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x L o a d in g  F a c to r  x T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  ( g A W h )

[2] E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u r in g  a rriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v ig a tio n  =  Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C r u is e  +  F a irw a y  C ru is e ) d u r in g  a rriv a l an d  d e p a rtu re
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. . uoluvciy oay: optimization of Land Use
Title; Model Input Parameter for Passenger Ferry Service between Discovery Bay and Peng Chau

Name Source ID Source Type X ■. Y  ' ...... Stack Height /Release 

Height (m f* 1 Exit Temperature (k / 1* Exit Velocity (m /sP1 Diameter (m )’*1 Emission Rate (g/s)

Hotelling (Direct Travel) DPH001 Point 820373 817006 6.2 ' 773 8 0.7 Note (1)

OPMOOl Point 820370 816986 6.2 773 8 0.7 Note 12]

DPM002 Point 820367 816966 6.2 773 8 0.7 Note (21

DPM003 Point 820370 816946 6.2 773 8 0.7 Note J2)

DPM004 Point 820384 816933 6.2 773 8 0.7 Note (21

DPMOOS Point 820399 816919 6.2 773 8 0.7 Note (2)

DPM006 Point 820413 816905 6.2 773 8 0.7 Note (2)

DPM007 Point 820427 816891 6.2 773 8 0.7 Note (2)

DPM008 Point 820441 816876 6.2 773 8 0.7 Note [21

DPM009 Point 820456 816862 6.2 773 8 0.7 Note (2)

DPM010 Point 820470 816848 6.2 773 8 0.7 Note (2)

DPM OU Point 820485 816836 6.2 773 8 0.7 Note [2]

DPM012 Point 820501 816823 6.2 773 8 0.7 Note (2)

DPM013 Point 820517 816811 6.2 773 8 0.7 Note (2)

DPM014 Point 820532 816798 6.2 773 8 0.7 Note (21

DPM015 Point 820548 816786 6.2 773 8 0.7 Note )2)

DPM016 Point 820564 816773 6.2 773 8 0.7 Note (2)

Navigation (Direct Travel) DPM017 Point 820579 816761 6.2 773 8 0.7 Note |2]

DPM018 Point 820595 816748 6.2 773 8 0.7 Note (2)

DPM019 Point 820610 816736 6.2 773 8 0.7 Note (2)

DPM020 ' Point 820626 816723 6.2 773 8 0.7 Note (2J

DPM021 Point 820642 816711 6.2 773 a 0.7 Note (21

DPM022 Point 820657 816698 6.2 773 8 0.7 Note (2)

DPM023 Point 820673 816686 6.2 773 8 0.7 Note [2]

DPM024 Point 820688 816673 6.2 773 8 0.7 Note (2)

DPM025 Point 820704 816661 6.2 773 8 0.7 Note (2)

DPM026 Point 820720 816648 6.2 773 8 0.7 Note (2)

DPM027 Point 820735 816636 6.2 773 8 0.7 Note (2)

DPM028 Point 820751 816623 6.2 773 8 0.7 Note (2)

DPM029 Point 820767 816611 6.2 773 8 0.7 Note [2]

DPM030 Point 820782 816598 6.2 773 8 0.7 Note (2)

DPM031 Point 820798 816586 6.2 773 8 0.7 Note (2)

DPM032 Point 820813 816573 6.2 773 8 0.7 Note (2)

DPM033 Point 820829 816561 6.2 773 8 0.7 Note (2)

Note:

[1J The emission rate adopted = Hourly emission of hotelling (arrival) + Hourly emission of hotelling (departure) (Hourly Emission Rates (hotelling) are given in Daily NOx, RSP, FSP and S02 Emission Summary In Page 19 to Page 42)

[2] The emission rate adopted = (Hourly emission rate of navigation (arrival) + Hourly emission rate of navigation (departure))/Number of Navigation Sources (i.e. 33 sources for this ferry route) (Hourly Emission Rates (navigation) are given in Daily NOx, RSP, FSP and S02 Emission Summary in Page 19 to Page 42) 

Higher emission during slow cruise Is found compared to those during fairway cruise and maneuvering modes.

Due to the uncertainty on the location of navigation route under each mode, the emission during navigation Is evenly distributed among the navigation route as a conservative approach.
(31 No information from the operator Is available. Information for release height, exit temperature and chimney diameter for passenger vessels based on information from approved EIA study "Expansion of Heliport Facilities at Macau Ferry Terminar'(AElAR*09S/2006)
(4J No information from the operator is available. Information for exit velocity of passenger ferries based on information from approved EIA study "Organic Waste Treatment Facilities, Phase t" (AEIAR-149/2010)

i

i
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1
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Project: Discovery Bay: Optimization of Land Use
Title: Mode! Input Parameter for Passenger Ferry Service between Discovery Bay and Peng Chau

Name' . Source ID Source Type X Y
Stack Height / Release 

Height (m)*11
Exit Temperature (Ky11. Exit Velocity (rn/s)1*1 Diameter (my*1 Emission Rate (g/s)

Hotelling ( via Trappist Haven 

Monastery)
DTH001 Point 820373 817006 6.2 773 8 0.7 Note (11

DTM001 Point 820369 816986 6.2 773 • 8 0.7 Note [2]

DTM002 Point 820366 816966 6.2 773 8 0.7 Note (2)

DTM003 Point 820368 816947 6.2 773 8 0.7 Note [2]

DTM004 Point 820382 816932 6.2 773 8 0.7 Note (2)

DTM00S Point 820397 816918 6.2 773 8 0.7 Note (2)

DTM006 Point 820411 816904 6.2 773 8 0.7 Note [2]

DTM007 Point 820425 816890 6.2 773 8 0.7 Note (2)

DTM008 Point 820439 816876 6.2 773 8 0.7 Note (2]

DTM009 Point 820453 816862 6.2 773 8 0.7 Note (2)

DTM010 Point 820467 816848 6.2 773 8 0.7 Note [21

DTM011 Point 820481 816834 6.2 773 8 0.7 Note (2)

DTM012 Point 820494 816818 6.2 773 8 0.7 Note (2)

DTM013 • Point 820507 816802 6.2 773 8 0.7 Note [2]

DTM014 Point 820519 816787 6.2 773 a 0.7 Note (2)

DTM015 Point 820530 816770 6.2 773 8 0.7 Note [2]

Navigation (via Trappist DTM016 Point 820535 816750 6.2 773 8 0.7 Note (2)

Haven Monastery) DTM017 Point 820540 816731 6.2 773 8 0.7 Note [2]

DTM018 Point 820545 816712 6.2 773 8 0.7 Note [2]

DTM019 Point 820550 816692 6.2 773 8 0.7 Note (2)

DTM020 Point 820555 816673 6.2 773 8 0.7 Note [2]

DTM021 Point 820560 816654 .6.2 773 8 0.7 Note [2]

DTM022 Point 820565 816634 6.2 773 8 0.7 Note [2]

DTM023 Point 820570 816615 6.2 773 8 0.7 Note (2)

DTM024 Point 820575 816596 6.2 773 8 0.7 Note [2]

DTM025 Point 820580 816576 6.2 773 8 0.7 Note [21

DTM026 Point 820585 816557 6.2 773 8 0.7 Note [2]

DTM027 Point 820590 816538 6.2 773 8 0.7 Note (21

DTM028 Point 820596 816518 6.2 773 S 0.7 Note (2)

DTM029 Point 820601 816499 6.2 773 S 0.7 Note [2]

DTM030 Point 820606 816480 6.2 773 8 0.7 Note (2)

DTM031 Point 820611 816460 6.2 773 8 . 0.7 Note (2)

DTM032 Point 820616 816441 6.2 773 8 0.7 Note [2]

Note:

(1) The emission rate adopted * Hourly emission of hotelling (arrival) + Hourly emission of hotelling (departure) (Hourly Emission Rates (hotelling) are given in Daily NOx, RSP, FSP and S02 Emission Summary in Page 19 to Page 42)

[2] The emission rate adopted = (Hourly emission rate of navigation (arrival) + Hourly emission rate of navigation (departure))/Number of Navigation Sources (l.e. 32 sources for this ferry route) (Hourly Emission Rates (navigation) are given in Daily NOx, RSP, FSP and S02 Emission Summary in Page 19 to Page 42) 
Higher emission of slow cruise is found compared with fairway cruise and maneuvering mode. '
Due to the uncertainty on the location of navigation route under each mode, the emission during navigation is evenly distributed among the navigation route as a conservative approach.

13) No information from the operator is available. Information for release height, exit temperature and chimney diameter for passenger vessels based on information from approved EIA study "Expansion of Heliport Facilities at Macau Ferry Terminar(AEIAR-095/2006)
(4) No information from the operator is available. Information for exit velocity of passenger ferries based on information from approved EIA study "Organic Waste Treatment Facilities, Phase I" (AEIAR-149/2010)
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Project: Discovery Bay: Optimization of Land Use
Title: Model Input Parameter for Passenger Ferry Service between Discovery Bay and Peng Chau
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mul Wo

Main Engine Power (kW)
_ Vessel Speed (Knots) Load Factor141 -

Hotelling Maneuvering - . Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise ' Fairway Cruise

643111 0.00 4.5(2] 10.0121 12.013' 0.00 0.30 0.45 0.45

N o te:

[1] N o in fo rm a tio n  fro m  o p e ra to r  is a v a ila b le . T h e  e n g in e  p o w e r is re fe re n c e d  to  th e  v e sse l (6 R T  0 -4 9 9 ) in T a b le  4 -5  o f  EP D 's "S tu d y  o n  M a rin e  V e sse ls  Em issio n  In v e n to ry" .

[2] V e sse l s p e e d s  u n d e r  m a n e u v e r in g  (1 -8  kn o ts) a n d  s lo w  c ru ise  (8 -1 2  kn o ts) a re  r e fe re n c e d  to  T a b le  3 -2 4  o f  EP D 's  "S tu d y  o n  M a rin e  V e sse ls  E m iss io n  In ven to ry". T h e  a v e ra g e  s p e e d  o f  e a ch  m o d e  is a d o p te d  fo r  a s s e s s m e n t  p u rp o se .

[3] V e s s e l s p e e d s  u n d e r  fa irw a y  c ru ise  (> 1 2  k n o ts) a re  re fe re n c e d  to  T a b le  3 -2 4  o f  E P D ’s " S tu d y  on M a rin e  V e sse ls  Em iss io n  In ven to ry". 12 k n o ts  is  a d o p te d  fo r c o n se rv a t iv e  a p p ro a c h  th a t  lo n g e r  T IM  w ill b e  re su lte d , h e n ce  h ig h e r  e m issio n .

[4] N o in fo rm a tio n  fro m  o p e ra to r  is a v a ila b le . T h e  lo ad  fa c to rs  a re  re fe re n c e d  to  v e s se l ty p e  "all e x ce p t tu g" in  T a b le  4 -7  o f  EP D 's "S tu d y  o n  M a rin e  V e sse ls  Em iss io n  In v e n to ry " .

E n g in e  P o w e r  a n d  lo a d  F a c to r s  u n d e r  D if fe re n t  O p e ra t io n  M o d e  o f  A u x ilia r y  E n g in e

Auxiliary Engine Power (kW)
Load Factor121

Hotelling Maneuvering - Slow Cruise - Fairway Cruise .

661111 0.4312' 0.43(2) 0.43121 0.4312'
N o te :

(1) N o in fo rm a tio n  fro m  o p e ra to r  is a va ila b le . T h e  e n g in e  p o w e r  is re fe re n c e d  to  t h e  v e s se l (G R T  0 -4 9 9 ) in T a b le  4 -6  o f  E P D 's  "Stu d y on  M a rin e  V e sse ls  Em issio n  In v en to ry" .

(2) N o  in fo rm a tio n  fro m  o p e ra to r  is  a v a ila b le . T h e  lo a d  fa c to rs  a re  re fe re n c e d  to  r iv e r  t ra d e  v e sse l in  T a b le  4 -1 0  o f E P D 's  "S tu d y  on  M a rin e  V e s s e ls  E m issio n  In v en to ry" .

T im e - in -m o d e

■ - Time-in-mode (minutes) ■ -

Hotelling Maneuvering - Slow Cruise Fairway Cruise

A rriv a l 5.00111 1.20121 1.20121 0.28141
D e p a rtu re 5.00111 1.80121 1.26 131 0.00t4)

N o te :

[1] T h e  h o te llin g  t im e  is c o lle c te d  fro m  s ite  su rv e y

[2] T IM  o f  m a n e u v e r in g  an d  s lo w  cru ise  (e x c e p t  d e p a rtu re ) is  re fe re n c e d  to  T a b le  4 .1 5  o f  E P D 's  " S tu d y  on  M a rin e  V e s s e ls  E m issio n  In v en to ry"

[3] T h e  T o ta l le n g th  o f  n a v ig a tio n  ro u te  a d o p te d  in th e  n e a r-f ie ld  m o d e l is 6 4 0 m  fo r  M u i W o  K a ito . D u rin g  d e p a rtu re , th e  fe rry  w ill le a ve  th e  m o d e lle d  n a viga tio n  ro u te  u n d e r  s lo w  c ru is e  m o d e .

T h e re fo re , T IM  o f  s lo w  c ru is e  (d e p a rtu re ) =  Le n g th  o f  n a v ig a tio n  ro u te  u n d e r  s lo w  c ru is e  /  v e sse l s p e e d  u n d e r  s lo w  cru ise

Le n g th  o f  n a v ig a tio n  ro u te  u n d e r  s lo w  c ru is e  = T o ta l n a v ig a tio n  ro u te  le n g th  a d o p te d  in t h e  n e a r-f ie ld  m o d e l - Le n g th  o f  n a v iga tio n  ro u te  u n d e r  m a n e u v e rin g  

Le n g th  o f  n a v ig a tio n  ro u te  u n d e r  m a n e u v e r in g  = T IM  o f m a n e u v e rin g  x v e sse l s p e e d  u n d e r  m a n e u v e rin g

[4] T IM  o f  fa irw a y  c ru is e  =  L e n g th  o f n a v ig a t io n  ro u te  u n d e r fa irw a y  c ru ise  /  v e sse l s p e e d  u n d e r  fa irw a y  c ru ise

L e n g th  o f  n a v ig a tio n  ro u te  u n d e r fa irw a y  c ru ise  =  T o ta l n a v ig a tio n  ro u te  le n g th  a d o p te d  in  th e  n e a r-f ie ld  m o d e l (6 4 0 m ) - Le n gth  o f  n a v ig a tio n  r o u te  u n d e r m a n e u v e r in g  -  L e n g th  o f  n a v ig a t io n  ro u te  u n d e r  s lo w  c ru ise  

L e n g th  o f  n a v ig a tio n  ro u te  u n d e r m a n e u v e r in g  = T IM  o f m a n e u v e rin g  x v e sse l s p e e d  u n d e r  m a n e u v e rin g  

Le n g th  o f  n a v ig a tio n  ro u te  u n d e r s lo w  c ru ise  =  T IM  o f  s lo w  c ru ise  x v e sse l s p e e d  u n d e r  s lo w  c ru ise
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mul Wo

E m iss io n  F a c to rs  o f  M a in  E n g in e  a n d  A u x ilia r y  E n g in e

E n g in e  T y p e E m iss io n  F a c to rs  (g / K w h ) B ra k e  S p e c if ic  F u e l C o n s u m p tio n  

(B S F C ) 141

F u e l S u lp h u r  C o n t e n t  

( % ) ,SIV M v : . S O j 151

M a in  E n g in e 111 1 0 .0 0 0 .3 0 0 .2 9 0 .2 1 213 0 .05

A u x ilia ry  E n g in e 1*1 1 0 .0 0 0 .4 0 0 .3 9 0 .21 2 1 3 0 .05

N o te:

[1] T h e  e m iss io n  fa c to rs  o f  m ain  e n g in e (C a t . l)  (All R T V s e x ce p t  (a) ch e m ica l/g a s/o il ta n k e rs  w ith  G R T  & 1 ,0 0 0  an d  (b) all tu gs)) in  T a b le  4 -1 6  o f EP D 's "S tu d y  on  M a rin e  V e sse ls  E m iss io n  In v e n to ry "  a re  a d o p te d .

[2] T h e  e m issio n  fa cto rs  o f  a u x ilia ry  e n g in e  o f  R TV s in T a b le  4 -1 6  o f  EP D 's "S tu d y  o n  M a rin e  V e s s e ls  Em iss io n  In v en to ry" are ad o p te d .

[3] T h e  e m issio n  fa c to rs  o f  S 0 2a re  c o rre cte d  w ith  th e  fu e l s u lp h u r  c o n te n t  a c c o rd in g  to  S e ct io n  4 .2 .3 1  o f  EP D 's "S tu d y  o n  M a rin e  V e sse ls  E m issio n  In v e n to ry" u s in g  th e  fo llo w in g  e q u a tio n :

S 0 2 E m iss io n  F a cto r =  B S F C  x 2 x  0 .9 7 5 5  x Fu e l S u lp h u r  Fra ctio n

[4] B S F C  o f  th e  v e sse l is re fe re n c e d  to  S e ct io n  4 .2 .2 7  o f  EP D 's  "S tu d y  on  M a rin e  V e s s e ls  E m iss io n  In v e n to ry" .

[5] W ith  e ffe ct iv e  o f  th e  A ir  P o llu tio n  C o n tro l (M a rin e  L igh t D iesel) R e g u la tio n  o n  l “  A p ril, 2 0 1 4 , th e  fu e l su lp h u r co n te n t lim it o f th e  M LD  is 0 .0 5 % .

D a ily  P ro file  o f  P a ss e n g e r  F e r ry  S e rv ic e  b e tw e e n  D is c o v e r y  B a y  a n d  M u i W o  111

N u m b e r  o f  T r ip  _ \

H o u rs . A r r iv a l121 . D e p a rtu re 151

' -  '  '= W e e k d a y S a t u r d a y
S u n d a y /  

P u b lic  H o lid a y W e e k d a y S a t u r d a y
S u n d a y /

. . P u b lic  H o lid a y

0 1 0 0 0 0 0 0

02 0 0 0 0 0 0

03 0 0 0 0 0 0

04 0 0 0 0 0 0

0 5 0 0 0 0 0 0  .

0 6 0 0 0 0 0 0

0 7 0 0 0 0 0 0

0 8 1 0 0 0 1 0

0 9 0 1 0 0 0 1

10 0 0 1 0 0 0

11 0 0 0 0 1 1

12 0 1 1 0 0 1

13 0 0 1 0 0 0

14 0 0 0 0 1 1

15 0 1 1 0 0 0

1 6 0 0 1 1 0 1

17 0 0 0 0 1 1

18 0 1 1 0 0 0  .

19 0 0 0 0 1 1

2 0 0 1 1 0 0 0

21 0 1 1 0 1 1

22 0 0 0 0 0 0

23 0 0 0 0 0 0

24 0 0 0 0 0 0

N o te :

[1] T h e  d a ily  sch e d u le  and sa ilin g  t im e  o f  th e  fe r ry  se rv ice  is re fe re n c e d  to  T ra n s p o rt  D e p a rtm e n t's  w e b s ite .

[2] T h e  h o u r o f  arriva l is d e te rm in e d  b y  th e  d e p a rtu re  t im e  at M ui W o a n d  th e  s a ilin g  t im e  to  a rr iv e  D isc o v e ry  Bay.

E .g .T f a fe rry  d e p a rts  fro m  M u i W o  at 0 7 :4 5  (H o u r 8) a n d  th e  sa ilin g  t im e  is 2 0  m in u te s  fro m  T ra n s p o rt  D e p a rtm e n t's  w e b site , it w ill a rr iv e  D isc o v e ry  B a y  at 0 8 :0 5  (H o u r 9). 

T h e  a rriva l h o u r  o f  th e  fe rry  is th e re fo re  H o u r 9.

[3] T h e  h o u r o f  d e p a rtu re  is th e  h o u r th a t th e  fe rry  d e p a rts  at th e  D isco v e ry  Bay.
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo

D a ily  N O x  e m is s io n  (W e e k d a y s)

Hour
Number of Trip ' Total Emission (e)|1]_______ :___________________________ ____________ ______________

' Arrival -,. •. . .. - Departure -. --

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

01 0 0 0 0 0 0 0 0 0 0 0.00E+00 O.OOE+OO

02 0 0 0 0 0 0 0 0 0 0 0.00E+00 O.OOE+OO

03 0 0 0 0 0 0 0 0 0 0 0.00E+00 O.OOE+OO

04 0 0 0 0 0 0 0 0 0 0 0.00E+00 O.OOE+OO

05 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

06 0 0 0 0 0 0 0 0 0 0 0.00E+00 O.OOE+OO

07 0 0 0 0 0 0 0 0 0 0 0.00E+00 O.OOE+OO

08 1 0 24 4 4 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

0 9 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

10 0 0 0 0  , 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

11 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

12 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

13 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

14 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

15 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

16 0 1 0 0 0 0 24 66 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

17 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

18 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

19 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

2 0 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

21 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

22 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

23 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

24 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO

Daily Emission g) 24 4 4 6 4 15 24 66 67 0

■ ■■■:■ Total Daily Emission (g )  ■■■■■<: 303

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f T r ip

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -tn -m o d e  (h r) X  Em iss io n  Fa cto r (g /k W h )

[2] E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u rin g  a rriv a l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v iga tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  +  F a irw a y  C ru ise ) d u r in g  a rr iv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kalto Ferry Service between Discovery Bay and Mul Wo

D a ily  N O x  e m is s io n  (S a tu rd a y )

H o u r
N u m b e r  o f  T r ip ____________________________________________________ '■ ____________  T o ta i E m iss io n  (e l111 ' - ' __________.____________________________ F m U c in n  R a tp  fp / O

A r r iv a l . . D e p a r tu r e  -

A r r iv a l D e p a rtu re H o te llin g M a n e u v e r in g S lo w  C ru is e F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  C ru is e H o te llin g 1*1 N a v ig a t io n 121

01 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + O 0 0 .0 0 E + 0 0

0 2 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 4 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 5 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 0 0 0 . 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 8 0 1 0 0 0 0 24 6 6 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

0 9 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

10 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

11 0 1 0 0 0 0 2 4 66 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

12 1 0 24 4 4 6 4 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

13 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

14 0 1 0 0 0 0 24 6 6 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

15 1 0 2 4 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

16 0 ■ 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

17 0 1 0 0 0 0 24 6 6 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

18 1 0 2 4 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

19 0 1 0 0 0 0 24 6 6 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2

20 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2

21 1 1 24 4 4 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2

22 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

23 0  . 0 0 0 0 0 0  ' 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

24 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

D a ily  E m iss io n e) 1 4 2 2 6 6 381 88 1 4 2 3 9 8 4 0 1 0

T o t a l D a i ly  E m iss io n  (g ) 1 ,8 1 9

N o te:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u rin g  H o te llin g  = E m iss io n  o f  h o te llin g  d u rin g  a rriva l and  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + Fa irw a y  C ru ise ) d u r in g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mul Wo

Daily NOx emission (Sunday / Public Holidays)

Hour
Number of Trip ■ ■ . ■■■■.■’■■rj V"': ■ * :  Total Emission (g)*11 . ' ■ ' __ Emission Rate (g/s)

_ Arrival - '  • - . , Departure .
. Arrival . Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121

01 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00
02 0 0 0 0 0 0 0 •o 0 0 0.00E+00 0.00E+00
03 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00
04 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00
05 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00
06 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00
07 0 0 0 0 0 0 0 0 0 0 0.00E+00 0.00E+00
08 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0
0 9 0 1 0 0 0 0 24 66 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2
10 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2
11 0 1 0 0 0 0 24 6 6 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2
12 1 1 24 4 4 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2
13 1 0 24 4 4 6 4 . 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2
14 0 1 0 0 0 0 24 66 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2
15 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2
16 1 1 24 4 4 64 15 24 66 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2
17 0 1 0 0 0 0 24 6 6 . 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2
18 1 0 2 4 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2
19 0 1 0 0 0 0 24 6 6 6 7 0 6 .5 7 E -0 3 3 .7 0 E -0 2
20 1 0 24 4 4 64 15 0 0 0 0 6 .5 7 E -0 3 3 .4 0 E -0 2
2 1 1 1 2 4 4 4 64 15 24 6 6 6 7 0 1 .3 1 E -0 2 7 .1 1 E -0 2
2 2 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO
23 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0
24 0 0 0 0 0 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO
j . » Daily Emission (g) 1 8 9 3 5 4 5 0 8 1 1 8 1 8 9 5 3 1 5 3 5 0

Total Daily Emission (g) 2 ,4 2 5
N o te :

(1] T o ta l E m iss io n  =  {M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f  T rip

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  Em iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f h o te llin g  d u rin g  arriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru ise ) d u r in g  a rriv a l a n d  d e p a rtu re
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I
Project: Discovery Bay: Optimization of Land Use :
Title: Calculation of Marine Emission from Kaito Perry Service between Discovery Bay and Mui Wo . j

Daily RSP emission (Weekdays)

. Hour
Number of Trip " Total Emission (e)111 -

Arrival ' Departure .

Arrival Departure Hotelling Maneuvering Stow Cruise Fairway Cruise Hotelling Maneuvering Stow Cruise Fairway Cruise Hotelling1*1 Navigation121
01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 1 0 0 .9 1.4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

09 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

10 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

11 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

12 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

13 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

14 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 .0 0 E + 0 0 O.OOE+OO

15 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

16 0 1 0.0 0.0 0.0 0.0 0 .9 2 .1 2 .1 0.0 2 .6 3 E -0 4 1 .1 5 E -0 3

17 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

18 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

19 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

2 0 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

21 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

22 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

23 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

24 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO

Daily Emission 8) 0 .9 1.4 2 .0 0.5 0 .9 2.1 2.1 0.0
Total Daily Emission (g) > 9.8

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  Em iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f  T r ip

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u rin g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v iga tio n  =  E m iss io n  o f  n a v ig a t io n  (M a n e u v e rin g  + S lo w  C ru is e  +  F a irw a y  C ru ise ) d u r in g  a rriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mul Wo

Daily RSP emission (Saturday)

Hour
Number of Trip ■ . V  ■ ■ ■ Total Emission (g)ul Emission Rate (g/s)

Arrival . : Departure <? . -

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121
0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

05 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 8 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .1 2 .1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

0 9 1 0 0 .9 1.4 2 .0 0.5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

11 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2 .1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

12 1 0 0 .9 1.4 2.0 0.5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

13 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

14 0 1 0 .0 0 .0 0.0 0 .0 0 .9 2.1 2.1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

15 1 0 0 .9 1.4 2.0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

16 0 0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2 .1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

18 1 0 0 .9 1.4 2.0 0.5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

19 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2.1 0.0 2 .6 3 E -0 4 1 .1 5 E -0 3

2 0 1 0 0 .9 1.4 2.0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

21 1 1 0 .9 1.4 2 .0 0.5 0 .9 2.1 2 .1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

- Dally Emission g) 5.7 8 .3 11.8 2 .7 5 .7 1 2.5 1 2.4 0 .0

. Total Dally Emission (g) 5 9 .0
N o te :

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f T r ip

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (hr) X  Em iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f h o te llin g  d u rin g  a rriv a l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C ru is e  +  F a irw a y  C ru is e ) d u rin g  a rriv a l a n d  d e p a rtu re

G:\env\project\23S928\12 Reports Deliverables\3 Revised Draft 2\201S1U8 Split Into 2 areas\Area 10b\Appendlx -10b\Annex A4.2-1 Calculation of Marine Vessels Emissions_VS.xlsx



Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo

D a ily  R S P  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )

Hour
Number of Trip -■ ■ ........ ;— - ......... . -------- — — -__ ________Total Emission lei111 ' __________________ ____________________ F m is s in n  R a te  fp / s l

. Arrival Departure -rz ■ '
Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling1*1 Navigation1*1

01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0  . 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 8 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 9 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2.1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

10 1 0 0.9 1.4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

11 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2.1 2.1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

12 1 1 0 .9 1.4 2 .0 0 .5 0.9 2.1 2.1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

13 1 0 0.9 1.4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

14 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2.1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

15 1 0 0 .9 1.4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

16 1 1 0.9 1.4 2.0 0.5 0 .9 2.1 2.1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

17 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2.1 2.1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

18 1 0 0 .9 1.4 2 .0 0.5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

19 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.1 2.1 0 .0 2 .6 3 E -0 4 1 .1 5 E -0 3

2 0 1 0 0.9 1.4 2 .0 0 .5 0 .0 0 .0 0 .0 0 .0 2 .6 3 E -0 4 1 .0 6 E -0 3

21 1 1 0.9 1.4 2 .0 0.5 0.9 2.1 2.1 0 .0 5 .2 6 E -0 4 2 .2 1 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 O.OOE+OO O.OOE+OO

Dally Emission g) 7.6 1 1 .1 1 5.7 3.6 7 .6 16.6 1 6.5 0 .0

Total Daily Emission (g) 7 8 .7

N o te:

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip

E m issio n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X E m iss io n  F a c to r  (g /k W h )

[2] Em iss io n  d u r in g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u rin g  a rriv a l a n d  d e p a rtu re

Em iss io n  d u r in g  N a v iga tio n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru ise ) d u rin g  a rriva l an d  d e p a rtu re

G:\env\project\235928\12 Reports Deliverables\3 Revised Draft 2\20151118 Split into 2 areas\Area 10b\Appendix -10b\Annex A4.2-1 Calculation of Marine Vessels Emlssions_V5.xlsx
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo

Daily FSP emission (Weekdays)

Hour
'■ Number of Trip Total Emission (g )|1J____________________________________________ . '______________________ Emission Rate (g/s)

. , Arrival Departure

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation*21
0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO
0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0  . 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 8 1 0 0.9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

09 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

11 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

12 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

13 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

16 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

17 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

18 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

Daily Emission g) 0 .9 1.3 1.9 0 .4 0.9 2 .0 2 .0 0 .0

: ; Total Daily Emission (g) 9 .6

N o te : .

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T rip

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (hr) X  E m iss io n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u r in g  a rriv a l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a tio n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru ise ) d u rin g  a rr iv a l a n d  d e p a rtu re

G:\env\project\235928\12 Reports Dellverables\3 Revised Draft 2\20151118 Split into 2 areas\Area 10b\Appendix -10b\Annex A4.2-1 Calculation of Marine Vessels Emlsslons_V5.xlsx



1 B '
Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo

D a ily  F S P  e m is s io n  (S a tu rd a y )

H o u r
N u m b e r  o f  T r ip T o ta l E m iss io n  (e )111

A r r iv a l D e p a r tu r e

A r r iv a l D e p a r tu r e H o te llin g M a n e u v e r in g S lo w  C r u is e F a ir w a y  C ru is e H o te llin g M a n e u v e r in g S lo w  C ru is e F a ir w a y  C r u is e H o te llin g ’11 N a v ig a t io n ’21

0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 2 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0  . 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

05 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 8 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

0 9 1 0 0 .9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

11 0 1 0 .0 0.0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

12 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 5 E -0 3

13 0 0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

14 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

15 1 0 0 .9 1.3 1 .9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 ■ 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

18 1 0 0 .9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

19 0 1 0 .0 0 .0 0 .0 0 .0 0.9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

2 0 1 0 0 .9 1.3 1.9 0.4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

21 1 1 0 .9 1.3 1 .9 0.4 0.9 2 .0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

D a lly  E m iss io n E) 5 .5 8.1 1 1 .4 2 .6 5.5 1 2 .1 1 2 .0 0 .0

T o t a l D a ily  E m iss io n  (g ) 5 7.3

N o te:

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r o f  T r ip

E m iss io n  =  E n g in e  P o w e r (kW ) x Lo a d in g  F a c to r  x T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u r in g  H o te llin g  = Em iss io n  o f  h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u r in g  N a v iga tio n  =  E m issio n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru ise  + F a irw a y  C ru is e ) d u rin g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mul Wo

D a ily  F S P  e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s )

Hour
Number of Trip

- . Total Emission (eI,1j
- - Arrival - , Departure lW • •

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling121 Navigation121
0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

06 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

.0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO .

08 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

09 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.0 2.0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

10 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

11 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2 .0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

12 1 1 0 .9 1.3 1 .9 0 .4 0 .9 2.0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

13 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

14 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

15 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

16 1 1 0.9 1.3 1.9 0 .4 0 .9 2 .0  . 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

17 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

18 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

19 0 1 0 .0 0 .0 0 .0 0 .0 0 .9 2.0 2 .0 0 .0 2 .5 6 E -0 4 1 .1 2 E -0 3

2 0 1 0 0.9 1.3 1.9 0 .4 0 .0 0 .0 0 .0 0 .0 2 .5 6 E -0 4 1 .0 3 E -0 3

21 1 1 0.9 1.3 1.9 0 .4 0 .9 2.0 2 .0 0 .0 5 .1 2 E -0 4 2 .1 4 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

' Daily Emission e) 7.4 1 0 .8 1 5 .2 3 .5 7 .4 1 6.1 1 6 .1 0 .0

Total Daily Emission ( g ) ........ 7 6.5
N o te:

[1] T o ta l E m iss io n  = (M a in  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f  T r ip

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m issio n  F a c to r  (g/kW h )

[2] E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u r in g  a rriva l a n d  d e p a rtu re

Em iss io n  d u r in g  N a v ig a tio n  = E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e )  d u rin g  a rriv a l a n d  d e p a rtu re

G:\env\project\23S928\12 Reports Deliverables\3 Revised Draft 2\201S1118 Split Into 2 areas\Area 10b\Appendlx -10b\Annex A4.2-1 Calculation of Marine Vessels Emisslons_VS.xlsx



1

,  w p « . . i n a d u u n  o t  L a n d  Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mul Wo

1

Daily S02 emission (Weekdays)

Hour
Number of Trip Total Emission (e)111 Emission Rate (g/$)

Arrival : : .  Departure ,

Arrival Departure Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering " Slow Cruise Fairway Cruise Hotelling111 Navigation111
01 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

02 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

OS 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0  .

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 8 1 0 0 .5 0.9 1.3 0 .3 0 .0 0.0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

0 9 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

10 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

11 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

12 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

13 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

14 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

15 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0  . 0 .0 0 E + 0 0 0 .0 0 E + 0 0

16 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1.4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

17 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

18 0 0 0 .0 0 .0 0 .0 0 .0 o.o 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

19 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

20 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

21 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

23 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

Daily Emission g) .. 0 .5 0 .9 1.3 0 .3 o.s 1.4 1.4 0 .0

; i Total Daily Emission (g) - - - - - - 6. 3
N ote:

[1) T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T r ip

Em iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

(2) Em iss io n  d u rin g  H o te llin g  =  Em iss io n  o f h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v ig a tio n  = Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  +  S lo w  C r u is e  +  F a irw a y  C ru ise ) d u rin g  arriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo

D a ily  S 0 2 e m is s io n  (S a tu rd a y )

H o u r
. N u m b e r  o f  T r ip . T o t a l E m iss io n  (g )11* F m iu in n  R a to  (p /O  “

' A r r iv a l : . ' D e p a r tu r e  I

A r r iv a l D e p a rtu re H o te llin g M a n e u v e r in g S lo w  C ru is e F a ir w a y  C ru is e ; H o te llin g M a n e u v e r in g S lo w  C r u is e  ' F a ir w a y  C r u is e H o te llin g* 11 N a v ig a tio n * 21

0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 O.OOE+OO 0 .0 0 E + 0 0

0 2 0 0 0 .0 0 .0 0 .0 0.0 0 .0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

03 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

04 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 0 0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 8 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1 .4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

0 9 1 0 0.5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

10 0 0 0 .0 0 .0 0 .0 0 .0 . 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

11 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1 .4 1 .4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

12 1 0 0.5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

13 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

14 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1.4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

15 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

16 0 0 0 .0 0 .0 0 .0 0 .0 0 .0  1 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

17 0 1 0 .0 0 .0 0 .0 0 .0 0 .5 1.4 1.4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

18 1 0 0 .5 0 .9 1.3 0.3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

19 0 1 0 .0 0 .0 0 .0 0 .0 0.5 1.4 1.4 0 .0 1 .3 7 E -0 4 7 .7 1 E -0 4

2 0 1 0 0 .5 0 .9 1.3 0 .3 0 .0 0 .0 0 .0 0 .0 1 .3 7 E -0 4 7 .0 9 E -0 4

21 1 1 0 .5 0 .9 1.3 0 .3 0 .5 1.4 1.4 0 .0 2 .7 4 E -0 4 1 .4 8 E -0 3

22 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

2 3 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

- . D a i ly  E m is s io n g ) . 3 .0 5 .5 7 .9 1 .8 3 .0 8 .3 8 .4 0 .0

T o t a l D a i ly  E m iss io n  (g )  ! 3 7 .9

N o te :

[1] T o ta l E m iss io n  =  (M a in  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  E m iss io n ) x  N u m b e r  o f  T r ip

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u r in g  H o te llin g  =  Em issio n  o f  h o te llin g  d u r in g  a rriv a l an d  d e p a rtu re

E m iss io n  d u r in g  N a v ig a t io n  =  Em iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e )  d u r in g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo

f  '•

D a ily  S 0 2 e m is s io n  (S u n d a y  /  P u b lic  H o lid a y s)

Hour

01
02
0 3

04

05

0 6

0 7

0 8

0 9

10
11
12
13

14

15

16

17

18

19

20
21
22
23

24

Number of Trip

Arrival
0

0
Dally Emission (g)

Departure

Total Dally Emission (g)

Arrival
Total Emission lev1ST

Hotelling
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 .5

0.0
0 .5

0.5

0.0
0 .5

0 .5

0.0
0 .5

0.0
0 .5

0 .5

0.0
0.0
0.0
3 .9

Maneuvering Slow Cruise Fairway Cruise
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0 .9

0.0
0 .9

0 .9

0.0
0 .9

0 .9

0.0
0 .9

0.0
0 .9

0 .9

0.0
0.0
0.0
7.4

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.3

0.0
1.3

1.3

0.0
1.3

1.3

0.0
1.3

0.0
1.3

1.3

0.0
0.0
0.0
10.6

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.3

0.0
0.3

0 .3

0.0
0.3

0 .3

0.0
0 .3

0.0
0 .3

0.3

0.0
0.0
0.0
2 .5

Hotelling
0.0
0.0
0.0
0 .0

0 .0

0 .0

0 .0

0 .0

0 .5

0 .0

0 .5

0.5

0 .0

0.5

0 .0
0 .5

Departure

0 .5

0 .0

0 .5

0 .0

0 .5

0 .0

0 .0

0 .0

3 .9

5 0 .5

N o te :

[1] T o ta l E m issio n  =  (M a in  E n g in e  E m issio n  + A u x ilia ry  E n g in e  Em iss io n ) x  N u m b e r o f  T rip  

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X E m iss io n  F a c to r  (g /k W h )

[2] E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f h o te llin g  d u rin g  a rriva l a n d  d e p a rtu re

E m iss io n  d u rin g  N a v iga tio n  =  E m iss io n  o f  n a v ig a tio n  (M a n e u v e rin g  + S lo w  C ru is e  + F a irw a y  C ru is e ) d u r in g  a rr iv a l and  d e p a rtu re

Maneuvering
0 .0

0 .0

0 .0

0 .0

0 .0
0 .0

0 .0

0 .0

1.4

0 .0

1.4

1.4

0 .0

Slow Cruise
0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

1.4

0 .0

1.4

1.4

1.4
0 .0

1.4

1.4

0 .0

1.4

0 .0

1.4
0 .0

0 .0

0 .0

11.1

0 .0

1.4

0 .0

1.4

1.4

0 .0

1.4

0 .0

1.4

0 .0

0 .0

0 .0

11.1

Fairway Cruise
0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0 .0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

Emission Rate (g/s)

H o te llin g 131

0 .0 0 E + 0 0

0 .0 0 E + 0 0

0 .0 0 E + 0 0

0 .0 0 E + 0 0

0 .0 0 E + 0 0

O.OOE+OO

0 .0 0 E + 0 0

O.OOE+OO

1 .3 7 E -0 4

1 .3 7 E -0 4

1 .3 7 E -0 4

2 .7 4 E -0 4

1 .3 7 E -0 4

1 .3 7 E -0 4

1 .3 7 E -0 4
2 .7 4 E -0 4

1 .3 7 E -0 4

1 .3 7 E -0 4

1 .3 7 E -0 4

1 .3 7 E -0 4

2 .7 4 E -0 4

0 .0 0 E + 0 0

0 .0 0 E + 0 0

O.OOE+OO

Navigation131
O.OOE+OO

O.OOE+OO

O.OOE+OO

O.OOE+OO

O.OOE+OO

O.OOE+OO

O.OOE+OO

O.OOE+OO

7 .7 1 E -0 4

7 .0 9 E -0 4

7 .7 1 E -0 4

1 .4 8 E -0 3

7 .0 9 E -0 4

7 .7 1 E -0 4

7 .0 9  E-0 4
1 .4 8 E -0 3

7 .7 1 E -0 4

7 .0 9  E-0 4

7 .7 1 E -0 4

7 .0 9 E -0 4

1 .4 8 E -0 3

O.OOE+OO

O.OOE+OO

O.OOE+OO

€ : ;
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Project: Discovery Bay: Optimization of Land Use
Title: Model Input Param eter for Passenger Ferry Service between Discovery Bay and Mul Wo

N am e So u rce  ID So u rce  Ty p e X Y
S ta ck  H e ight /  R elease  

H eight {m )pl
Ex it Tem p era tu re  (K)PI E x it  V e lo c ity  (m /s)pl - D ia m e te r (m )ra Em issio n  R a te  (g/s)

Hotelling DM H001 Point 820373 817006 6.2 773 8 0.7 N ote [1)

DM M 001 Point 820369 816986 6.2 773 8 0.7 N ote (2)

D M M 002 Point 820366 816966 6.2 773 8 0.7 N ote [2]

D M M 003 Point 820368 816947 6.2 773 8 0.7 N ote [2]

DM M 004 Point 820382 816932 6.2 773 8 0.7 N ote (2)

DM M 005 Point 820397 816918 6.2 773 8 0.7 Note [2]

D M M 006 Point 820411 816904 6.2 773 8 0.7 Note [2]

D M M 007 Point 820425 816890 6.2 773 8 0.7 N ote [2]

D M M 008 Point 820439 816876 6.2 773 8 0.7 Note [2]

D M M 009 Point 820453 816862 6.2 773 8 0.7 N ote (2)

D M M 010 Point 820467 816848 6.2 773 8 0.7 Note [2]

DM M 011 Point 820481 816834 6.2 773 8 0.7 N ote (2)

DM M 012 Point 820494 816818 6.2 773 8 0.7 N ote [21

DM M 013 Point 820507 816802 6.2 773 8 0.7 Note [2]

D M M 014 Point 820519 816787 6.2 773 8 0.7 Note [2]

DM M 015 Point 820530 816770 6.2 773 8 0.7 Note [2]

Navigation
D M M 016 Point 820535 816750 6.2 773 8 0.7 Note [2]

D M M 017 Point 820540 816731 6.2 773 8 0.7 Note [2]

D M M 018 Point 820545 816712 6.2 773 8 0.7 Note [2]

DM M 019 Point 82 0 5 5 0 81 6 6 9 2 6.2 773 8 0.7 Note [2]

D M M 020 Point 820555 816673 6.2 773 8 0.7 Note (2)

DM M 021 Point 820560 816654 6.2 773 8 0.7 Note (2)

DM M 022 Point 820565 816634 6.2 773 8 0.7 Note (2)

DM M 023 Point 820570 816615 6.2 773 8 0.7 Note [2]

D M M 024 Point 820575 816596 6.2 773 8 0.7 Note [2]

DM M 025 Point 82 0 5 8 0 816576 6.2 773 8 0.7 Note (2)

D M M 026 Point 820585 816557 6.2 773 8 0.7 Note [2]

DM M 027 Point 820 5 9 0 81 6 5 3 8 6.2 773 8 0.7 Note (2)

DM M 028 Point 820596 816518 6.2 773 8 0.7 Note [2]

DM M 029 Point 820601 816499 6.2 773 8 0.7 Note [2]

D M M 030 Point 82 0 6 0 6 816480 6.2 773 8 0.7 N ote [2]

D M M 031 Point 820611 816460 6.2 773 8 0.7 Note [2)

D M M 032 Point 82 0 6 1 6 816441 6.2 773 8 0.7 Note (2)
Note:

[1] The em ission rate adopted = Hourly em ission o f hotelling (arrival) +  H ourly em ission of hotelling (departure) (H ourly Em ission Rates (hotelling) are given in Daily NOx, RSP, FSP and S 0 2 Em ission Su m m ary in Page 48 to Page 59)

(2) The em ission rate adopted = (H ourly em ission rate o f navigation (arrival) +  H ourly em ission rate of navigation (d eparture))/N um ber of Navigation So u rces (i.e. 32  sources for this ferry route) (H ourly Em ission Rates (navigation) are given in Daily NOx, RSP, FSP and SO 2 Em ission Sum m ary in Page 48  to Page 59) 

H igher em ission o f slow  cru ise  is found com pared with fairw ay cruise and m aneuvering m ode. •
under each m ode, the em ission d urin g navigation is evenly distributed am o n g the navigation route as a conservative approach.
fo r release height, exit tem perature and ch im n e y d iam eter for passen ger vessels based on inform ation from  approved EIA study "Expansion o f H eliport Facilities at M acau Ferry Term inal"(A EIA R-095/2006) 
fo r exit ve locity o f passen ger ferries based on in form ation from  approved EIA study "O rganic W aste Treatm ent Facilities, Phase I" (A EIA R -149/2010)

Due to the uncertainty on  the location o f navigation route
[3] No inform ation from  the op erato r is available. Inform ation
[4] No inform ation from  the op erato r is available. Inform ation
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Project: Discovery Bay: Optimization of Land Use
Title: Model Input Parameter for Passenger Ferry Service between Discovery Bay and Mui Wo

Note: As a conservative approach, the navigation route outside 500m assessment area is included in the near-field model.
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Project: Discovery Bay: Optimization of Land Use .
Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge

Engine Power and Load Factors under Different Operation Mode of Main Engine

Main Engine Power (kW) Maximum Design Speed 
of the Vessel (Knots)

Vessel Speed (Knots) Load Factor -

Hotelling Maneuvering Slow Cruise Fairway Cruise Hotelling Maneuvering Slow Cruise Fairway Cruise

637.83*1’ 6.5<2* 0 .0 3.0*2' N/A*3' n / a '31 0.00 0.50121 N /A 131 n / a |3)

N o te :

[1] In fo rm a tio n  p ro v id e d  b y  th e  o p e ra to r. O n ly  th e  tu g  b o a st is in sta lle d  w ith  m a in  en gin e .

[2] In fo rm a tio n  p ro v id e d  b y  th e  o p e ra to r.

[3] A s  a d v ise d  b y  o p e ra to r, th e  n a v ig a tio n  sp e e d  o f  tu g  b o a t/b a rg e  is 3 k n o ts  a n d  it  is  d e fin e d  a s  m a n e u v e r in g  m o d e  (1 -8  kn o ts) a c co rd in g  to  T a b le  3 -2 4  o f  EP D 's  "S tu d y  o n  M a r in e  V e s s e ls  E m iss io n  In v e n to ry" .  

T h e re fo re , th e re  is  n o  s lo w  cru ise  (8 -1 2  kno ts) a n d  fa irw a y  c ru ise  (> 1 2 k n o ts ) m o d e  fo r t u g  b o a t/ b a rg e .

Engine Power and Load Factors under Different Operation Mode of Auxiliary Engine

. Total Engine Power (kW) - - - ,  Load Factor
-

' Hotelling Maneuvering - '  Slow Cruise Fairway Cruise

96.77*1* 0.43121 0.43 N /A (21 N /A 121

N o te :

[1] In fo rm a tio n  p ro v id e d  b y  th e  o p e ra to r. T h e  e n g in e  p o w e r is th e  to ta l p o w e r o f  tu g  b o a t a n d  b a rg e .

[2] N o a v a ila b le  in fo rm a tio n  fro m  o p e ra to r. T h e  lo a d  fa c to rs  a re  r e fe re n c e d  to  r iv e r  tra d e  v e s s e ls  in  T a b le  4 -1 0  o f  E P D 's  "S tu d y  on  M a rin e  V e sse ls  E m issio n  In ven to ry"  

A s a d v ise d  b y  o p e ra to r, th e  m a x im u m  d e sig n  s p e e d  o f  tu g  b o a t/b a rg e  is 6 .5  k n o ts , t h e re  is n o  s lo w  c ru is e  a n d  fa irw a y  c ru ise  m o d e  fo r  tu g  b o a t/b a rg e

Time-in-mode

~ , - ' Time-ln-mode (minutes) ~

Hotelling111 Maneuvering121 Slow Cruise131 . Fairway Cruise141

A rriv a l
60.00

10.80 N A N A

D e p a rtu re 10.80 N A N A

N o te :

[1] A  c o n tin u o u s  o p e ra tio n  o f  th e  a u x ilia ry  en g in e  is a ssu m e d  fro m  7 :0 0  a m  to  7 :0 0 p m  d u r in g  w e e k d a y s  a s  a v e ry  co n se rv a t iv e  a ssu m p tio n .

T h e  6 0  m in u te s  s h o w e d  in th e  ta b le  m e a n s  th e  e n g in e  is o p e ra tin g  c o n t in u o u s ly  in a h o u r  fo r th e  p u rp o s e  o f  c a lc u a lt in g  th e  h o u rly  e m issio n .

[2] M a n e u v e rin g : T IM  =  L e n g th  o f  th e  n a v iga tio n  p a th  a d o p te d  in th e  n e a r-f ie ld  m o d e l (1 ,0 0 0 m ) /  n a v ig a t io n  s p e e d  u n d e r  m a n e u v e r in g  m o d e

[3 ] S lo w  C ru is e : N o s lo w  c ru is e  m o d e  fo r tu g  b o a t a n d  b a rge

[4] F a irw a y  C ru ise : N o  fa irw a y  c ru ise  m o d e  fo r  tu g  b o a t a n d  b a rge

Emission Factors of Main Engine and Auxiliary Engine

Engine Type . . . . Emission Factors (g/Kwh) - Brake Specific Fue) Consumption 

, . (BSFC)*4*
Fuel Sulphur Content - 

- - (%)*5* •, N O x RSP

M a in  E n g in e * 11 13.20 0.72 0.70 0.21 213 0.05

A u x ilia ry  En g in e * 2* 10.00 0.40 0.39 0.21 213 0.05

N o te :

[1] E m iss io n  fa c to rs  o f  M a in  E n g in e (C a t.2 ) (C h e m ica l/g a s/o il ta n k e rs  w ith  G R T  >  1,000 and ail tugs boats) in Table  4 -16  of EPD’s "Study on M arine Vessels Emission Inventory" are adopted.

[2] E m iss io n  fa c to rs  o f  a u x ilia ry  e n g in e  o f R T V s in T a b le  4 -1 6  o f  EP D 's " S tu d y  o n  M a rin e  V e s s e ls  E m iss io n  In v e n to ry "  a re  a d o p te d . '

[3] T h e  e m iss io n  fa c to rs  o f  S 0 2 a re  c o rre cte d  w ith  th e  fu e l s u lp h u r  c o n te n t  a c c o rd in g  to  S e ct io n  4 .2 .3 1  o f  E P D 's  " S tu d y  o n  M a rin e  V e s s e ls  E m iss io n  In v e n to ry" u s in g  th e  fo llo w in g  e q u a tio n :  

S 0 2 E m iss io n  F a c to r  =  B S F C  x 2 x  0 .9 7 5 5  x Fue l S u lp h u r  Fra ctio n

[4] B S F C  o f  th e  v e sse l is  r e fe re n c e d  to  S e ct io n  4 .2 .2 7  o f  E P D 's  "S tu d y  o n  M a rin e  V e s s e ls  E m iss io n  In v e n to ry " .

[5] W ith  e ffe ct iv e  o f  th e  A ir  P o llu tio n  C o n tro l (M a rin e  Ligh t D iese l) R e g u la t io n  o n  l “  A p ril, 2 0 1 4 , t h e  fu e l s u lp h u r  c o n te n t  lim it  o f  th e  M LD  is 0 .0 5 % .
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge

Daily NO, emission (Weekdays only)

Hour
Number of Trip

Total Emission (g )111 Emission late (g/s)

Hotelling
Arrival Departure

Hotelling121 Navigation121
Arrival Departure Maneuvering Maneuvering

01 0 0 0 0 0 O.OOE+OO 0 .0 0 E + 0 0

0 2 0 0 0 0 0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 3 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 4 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

08 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

09 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 • 4 .6 3 E -0 1

10 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

11 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

12 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

13 1 1 4 1 6 8 3 3 8 3 3 1 .1 6 E -0 1 4 .6 3 E -0 1

14 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

15 1 1 4 1 6 8 3 3 8 3 3 1 .1 6 E -0 1 4 .6 3 E -0 1

16 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

17 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

18 1 1 4 1 6 8 3 3 833 1 .1 6 E -0 1 4 .6 3 E -0 1

19 1 1 4 1 6 8 3 3 8 3 3 1 .1 6 E -0 1 4 .6 3 E -0 1

20 0  ‘ 0 0 0 0 O.OOE+OO O.OOE+OO

21 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

22 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

23 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

24 0 0 0 0 0 0 .0 0 E + 0 0 O.OOE+OO

. Daily Emission (g) 4 ,9 9 3 9 ,9 9 2 9 ,9 9 2

Total Daily Emission (g) 2 4 ,9 7 7

N o te:

[1] T o ta l E m iss io n  =  M ain  E n g in e  E m iss io n  +  A u x ilia ry  E n g in e  Em iss io n

E m iss io n  = E n g in e  P o w e r (kW ) x  Lo a d in g  Fa cto r x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )

(2) E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u rin g  a rr iv a l a n d  d e p a rtu re  

E m iss io n  d u r in g  N a v ig a tio n  =  E m iss io n  o f  m a n e u v e rin g  d u r in g  a rriva l an d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge

D a ily  R S P  e m is s io n  (W e e k d a y s  o n ly )

' Hour
Number of Trip .. ■ Total Emission (g )w ■ Emission Tate (g/s)

Hotelling
Arrival Departure

Hotelling111 , 1 Navigation121
. Arrival ' Departure . ~ Maneuvering Maneuvering

0 1 0 0 0.0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 2 0 0 0.0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 8 1 1 1 6.6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

0 9 1 1 1 6.6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

10 1 1 1 6.6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

11 1 1 1 6 .6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

12 1 1 1 6 .6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

13 1 1 1 6 .6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

14 1 1 1 6 .6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

15 1 1 1 6.6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

16 1 1 1 6.6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

17 1 1 1 6.6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

1 8 1 1 1 6 .6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

19 1 1 1 6 .6 4 4 .3 4 4 .3 4 .6 2 E -0 3 2 .4 6 E -0 2

2 0 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

2 2 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 ' 0 .0 0 .0 O.OOE+OO O.OOE+OO

Dally Emission (g) - T  __ 1 9 9 .7 5 3 1 .9 5 3 1 .9

Total Daily Emission (g) 1 ,2 6 3 .6

N o te:

[1] T o ta l E m iss io n  =  M ain  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  Em iss io n

E m iss io n  =  E n g in e  P o w e r (kW ) x  Lo a d in g  Fa cto r x  T im e -in -m o d e  (h r) X  Em iss io n  F a c to r  (g /k W h )  

[2J E m iss io n  d u r in g  H o te llin g  =  E m iss io n  o f  h o te llin g  d u r in g  a rriv a l a n d  d e p a rtu re  

E m iss io n  d u rin g  N a v ig a tio n  =  E m iss io n  o f  m a n e u v e rin g  d u r in g  a rriva l a n d  d e p a rtu re
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ug Duat and Barge (Delivery of IPG Tanker Vehicles), Vessel of IPG Bottle Delivery and Sand Barge

D a ily  F S P  e m is s io n  (W e e k d a y s  o n ly )

Total Emission (g )111 Emission Rate (g/s)

Hour
IMUiTlDcr UT 1 l ip

Hotelling
Arrival . Departure

. Hotelling21 Navigation*21
Arrival Departure : Maneuvering ' Maneuvering.

0 1 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

02 0 0 0 .0 0 .0 0.0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 4 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 7 0 0 0.0 0 .0 0 .0 0 .0 0 E + 0 0 0 .0 0 E + 0 0

0 8 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

0 9 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

10 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

11 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

12 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

13 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

14 1 1 16.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

15 1 1 1 6.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

1 6 1 1 1 6.1 4 3 .0 4 3 .0 4 .4 8  E-0 3 2 .3 9 E -0 2

17 1 1 1 6.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

18 1 1 1 6.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

19 1 1 1 6.1 4 3 .0 4 3 .0 4 .4 8 E -0 3 2 .3 9 E -0 2

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

21 0 0 0 .0 0 .0 0 .0  ' 0 .0 0 E + 0 0 O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

Daily Emission (g) - 1 9 3 .7 5 1 6 .0 5 1 6 .0

Total Daily Emission (g) 1 ,2 2 5 .7

N o te:

[1] T o ta l E m iss io n  =  M ain  E n g in e  E m iss io n  + A u x ilia ry  E n g in e  E m iss io n

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  E m iss io n  F a c to r  (g/kW h )  

[2) E m iss io n  d u rin g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u r in g  arriva l an d  d e p a rtu re  

E m iss io n  d u rin g  N a v ig a tio n  =  Em iss io n  o f  m a n e u v e r in g  d u rin g  a rriv a l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge

D a ily  S O j e m is s io n  (W e e k d a y s  o n ly )

Hour
Number of Trip

r Total Emission (g )111 . . Emission Rate (g/s) -

- Hotelling .
Arrival Departure

Hotelling?*1 Navigation121
. Arrival Departure Maneuvering Maneuvering

01 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

02 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

03 0 0 0 .0 0 .0 0 .0 O.OOE+0O O.OOE+OO

04 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 5 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 6 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 7 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

0 8 1 1 8 .7 1 3 .5 1 3.5 2 .4 1 E -0 3 7 .5 1 E -0 3

0 9 1 1 8 .7 1 3 .5 1 3.5 2 .4 1 E -0 3 7 .5 1 E -0 3

10 1 1 8 .7 1 3 .5 1 3.5 2 .4 1 E -0 3 7 .5 1 E -0 3

11 1 1 8 .7 1 3 .5 1 3 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

12 1 1 8 .7 1 3 .5 13 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

13 1 1 8 .7 1 3 .5 1 3.5 2 .4 1 E -0 3 7 .5 1 E -0 3

14 1 1 8 .7 1 3 .5 1 3 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

15 1 1 8 .7 1 3 .5 13 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

16 1 1 8 .7 1 3 .5 13 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

17 1 1 8 .7 1 3 .5 13 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

18 1 1 8 .7 1 3 .5 1 3 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

19 1 1 8 .7 1 3.5 1 3 .5 2 .4 1 E -0 3 7 .5 1 E -0 3

2 0 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

21 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

22 0 0 0 .0 0 .0 0 .0 0 .0 0 E + 0 0 O.OOE+OO

23 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

24 0 0 0 .0 0 .0 0 .0 O.OOE+OO O.OOE+OO

. Daily Emission (g) 104 162 162

Total Daily Emission (g) 4 2 8

N o te :

[1] T o ta l E m iss io n  = M a in  E n g in e  Em iss io n  + A u x ilia ry  E n g in e  E m issio n

E m iss io n  =  E n g in e  P o w e r (kW ) x  L o a d in g  F a c to r  x  T im e -in -m o d e  (h r) X  Em iss io n  F a c to r  (g /k W h )  

[2] E m iss io n  d u r in g  H o te llin g  =  Em iss io n  o f  h o te llin g  d u r in g  a rriv a l a n d  d e p a rtu re  

E m iss io n  d u r in g  N a v ig a t io n  =  Em iss io n  o f  m a n e u v e r in g  d u rin g  a rriva l a n d  d e p a rtu re
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge

ft r ■

Name Source ID Source Type X Y
Stack Height / Release 

- Height (m )M Exh Temperature (K)w Exit Velocity (m/sf*1 Diameter (m)™

■ ■ ■ Emission Rate (g/s) during daytime of weekdays 

(H o u r8 -H o u r l9 )|lw  .

NO, RSP ESP - so ,

Hotelling TBH001 Point 820389 816980 11 588 8 0.2 1.16E-01 4.62E-03 4.48E-03 2.41E-03

Navigation

TBM001 Point 820382 816961 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM002 Point 820376 816942 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM003 Point 820370 816923 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM004 Point 820364 816904 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM005 Point 820357 816885 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM006 Point 820370 816870 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM007 Point 820382 816854 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM008 Point 820400 816844 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM009 Point 820419 816841 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM010 Point 820439 816838 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM011 Point 820459 816835 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM012 Point 820479 816832 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

T8M013 Point 820498 816830 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM014 Point 820518 816827 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM015 Point 820538 816824 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM016 Point 820558 816821 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM017 Point 820578 816818 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM018 Point 820597 816815 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM019 Point 820617 816812 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM020 Point 820637 816809 11 ’ 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM021 Point 820657 816806 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 . 1.50E-04

TBM022 Point 820676 816803 11 588 8 0.2 9.25E03 4.93E-04 4.78E-04 1.50E-O4

T8M023 Point 820696 816800 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM024 Point 820716 816797 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM025 Point 820736 816794 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM026 Point 820756 816791 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM027 Point 820775 816788 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM028 Point 820795 816785 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM029 Point 820815 816782 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM030 Point 820835 816779 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM031 Point 820855 816776 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM032 Point 820874 816773 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM033 Point 820894 816770 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

T8M034 Point 820906 816786 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

T8M035 Point 820918 816802 11 588 8 0.2 . 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM036 Point 820930 816818 11 . 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM037 Point 820942 816834 11 588 8 0.2 . 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM038 Point 820954 816850 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-O4

TBM039 Point 820966 816866 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM040 Point 820978 816882 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM041 Point 820990 816898 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM042 Point 821002 816914 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM043 Point 821014 816930 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM044 Point 821026 816946 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM045 Point 821038 816962 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM046 Point 821050 816978 11 588 8 0.2 9.25E-03 4.93E-04 . 4.78E-04 1.50E-04

TBM047 Point 821062 816994 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM048 Point 821074 817010 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM049 Point 821086 817026 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

TBM050 Point 821098 817042 11 588 8 0.2 9.25E-03 4.93E-04 4.78E-04 1.50E-04

Note:

(1) The value shown in the summary is the emission rate during daytime (07:00-19:00). For night-time (19:00-07:00), there is no emission from vessel and the emission rate Is 0 g/s.
(2) The emission rate adopted for navigation = (Hourly emission rate of navigation (a rriva l] + H o u r ly  emission rate of navigation (d e p a rtu re ]]/ N u m b e r  o f  Navigation Sources (l.e. 50 sources for this route)
(3) No information from the operator is available. Information of exit temperature, exit velocity and diameter are based on information from approved EIA study "Organic Waste Treatment Facilities, Phase I ' (AEIAR-149/2010). The stack height is observed from site survey.
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge

Note: As a conservative approach, the navigation route outside 500m assessment area is included in the near-field model.
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Project: Discovery Bay: Optimization of Land Use
Title: Calculation of Fireworks Displays Emissions

According to Section 3.5.30 of approved EIA Study "Construction o f  an International Them e P a rk in  Penny's Bay o f  North Lantau together with its Essential A sso ciated  Infrastructures -  Environm ental Im pact A sse ssm e n t"  (AEIAR-032/2000), 

it is assumed that 2.6 kg and 14.7 kg RSP will be emitted for one low-level show and one mid-level show respectively.

As all the shows are modeled at the same hour as a worst case scenario, the adopted RSP emission rates:

RSP emission rate for low-level show (per show) = 2.6 kg/hr
7.22E-01 g/s

RSP emission rate for mid-level show (per show) = 14.7 kg/hr

4.08E+00 g/s

As there is no FSP emission rate available from the approved EIA study, RSP emission 

FSP emission rate for low-level show (per show) = 7.22E-01

FSP emission rate for mid-level show (per show) = 4.08E+00

Model Input Parameters for Fireworks Works Displays

Source Source ID Type
X Y Release H e igh t1,1

Lateral Dim . 

(Sy)
Vertical Dim. (Sz) Hourly RSP/FSP Emission Rate (g/s)UI

(m ) (m ) (m ) (m ) (m ) Hour 21 O ther Hours

Low-level show 1 LL01 Volume 822274 819292 120 4.65 4.65 7.22E-01 0.00E+00
Low-level show 2 LL02 Volume 822274 819292 120 4.65 4.65 7.22E-01 O.00E+00 •
Low-level show 3 LL03 Volume 822274 819292 120 4.65 4.65 7.22E-01 O.00E+00
Mid-level show 1 ML01 Volume 822274 819292 150 6.98 6.98 4.08E+00 0.00E+00
Mid-level show 2 ML02 Volume 822274 819292 150 6.98 6.98 4.08E+00 0.O0E+00

Note:

(1) The release heights are observed by site survey.

(2) The fireworks displays shows are started at 20:00 (Hour 21) and last for about 15 minutes based on site survey. Therefore, there is no emission during all hours except Hour 21.

rates are adopted as FSP emission as a worst case scenario. Therefore, the FSP emission rates:

g/s
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Summary of Cumulative N02 Concentration for all ASRs at Various Heights above Ground

Area ASR 19th highest 1-hour N 02 Concentration (ng/m 3) (AQO = 200 |ig/m3) ; Annual N 0 2 Concentration (ng/rn3) (AQO = 40 ng/m 3)

1.5m 5m 10m 20m 30m 40m 50m 60 m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m

A10b-01 127 127 128 129 129 130 129 127 127 30 30 29 29 29 29 29 29 29
A10b-02 127 127 128 129 129 130 130 128 127 30 30 30 29 29 29 29 29 29

A10b-03 127 127 128 129 129 131 130 129 127 30 30 30 29 29 29 29 29 29

A10b-04 127 128 128 129 129 132 130 129 127 30 30 30 29 29 29 29 29 29

A10b-05 128 128 128 129 130 131 130 129 127 30 30 30 30 29 29 29 29 29

A10b-06 128 128 129 129 129 130 130 129 127 31 31 31 30 29 29 29 29 29
A10b-07 128 128 129 129 129 130 129 129 127 31 32 32 30 29 29 29 29 29

A10b-08 129 147 143 129 129 129 129 129 127 35 39 36 30 29 29 29 29 29
A10b-09 129 129 134 132 129 129 129 129 127 31 31 31 30 29 29 29 29 29
A10b-10 128 134 136 130 129 129 129 129 128 31 31 31 30 29 29 29 29 29

Area 10b A10b-ll 129 129 130 130 130 129 129 129 128 31 31 31 30 29 29 29 29 29
A10b-12 128 128 129 129 129 129 129 129 128 30 30 30 30 29 29 29 29 29
A10b-13 128 128 128 129 129 129 129 129 128 30 30 30 30 29 29 29 29 29

A10b-14 129 129 129 130 129 129 129 129 128 30 30 30 30 29 29 29 29 29
A10b-15 128 128 129 129 129 129 129 129 128 30 30 30 30 29 29 29 29 29
A10b-16 129 129 130 130 129 129 129 129 128 32 32 31 30 29 29 29 29 29
A10b-17 128 128 128 129 129 129 129 129 128 32 32 32 30 30 29 29 29 29
A10b-18 129 129 129 129 130 130 129 129 128 31 31 31 30 30 29 29 29 29
A10b-19 129 129 129 129 131 131 129 129 128 30 30 30 30 30 29 29 29 29
A10b-20 129 129 129 130 133 133 129 129 128 30 30 30 30 30 29 29 29 29
A10b-21 128 129 129 130 132 134 131 129 128 30 30 30 30 30 29 29 29 29

Note: [1] The Annual N02 background of Area 10b (Grid 18_26) = 28.5 ng/m3
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... ^uamy assessment

Result Summary of Cumulative RSP Concentration for all ASRs at Various Heights above Ground

Area ASR 10th h ghest 24-hour RSP Concentration (ug/m 3) (AQO = 100 ue/m3) ; Annual RSP Concentration (ug/m 3) (AQO = 50 ug/m 3)

1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m
A10b-01 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A 10b-02 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-03 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-04 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-05 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-06 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-07 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-08 75 76 . 76 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-09 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-10 75 76 76 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40

Area 10b A10b-ll 75 76 76 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-12 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-13 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-14 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-15 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-16 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-17 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-18 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-19 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-20 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40
A10b-21 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40

Note: [1] The Annual RSP background of Area 10b (Grid 18_26) = 39.9 ug/m3
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Summary of Cumulative FSP Concentration for all ASRs at Various Heights above Ground

Area v ASR . 10th highest 24-hour FSP Concentration (ug/m 3) (AQO = 75 mg/m3) ' Annual FSP Concentration (pg/m 3) (AQO = 35 pg/m3)

1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m

Area 10b

A10b-01 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-02 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-03 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-04 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-05 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-06 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-07 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-08 56 57 57 56 56 56 56 56 56 29 29 29 28 28 28 28 28 28
A10b-09 56 56 57 57 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-10 57 57 57 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-ll 57 57 57 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-12 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-13 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-14 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-15 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-16 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-17 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-18 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-19 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-20 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28
A10b-21 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 28

Note: [1] The Annual FSP background of Area 10b (Grid 18_26) = 28.3 |ig/m3
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Summary of Cumulative S02 Concentration for all ASRs at Various Heights above Ground

Area ASR M ax 10-m inute S 0 2 Concentration (ng/m 3) (AQO = 500 ug/m3) 4th hi)jh est 24-hour S 0 2 Concentration (ug/m 3) (AQO = 125 jijg/m3)
1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m P id m l : ; St2 0m 7 :;. 30m 40m 50m 60m 70m

A10b-01 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-02 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-03 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-04 138 138 138 138 138 139 138 138 138 30 30 30 30 30 30 30 30 30
A10b-05 138 138 138 138 139 139 139 138 138 30 30 30 30 30 30 30 30 30
A10b-06 138 138 138 138 139 139 139 138 138 30 30 30 30 30 30 30 30 30
A10b-07 138 138 138 138 139 139 139 138 138 30 30 30 30 30 30 30 30 30
A10b-08 138 138 138 138 138 139 138 138 138 30 30 30 30 30 30 30 30 30
A10b-09 138 138 138 138 138 139 138 138 138 30 30 30 30 30 30 30 30 30
A10b-10 138 138 138 138 138 139 138 138 138 30 30 30 30 30 30 30 30 30

Area 10b A10b-ll 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-12 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-13 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-14 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-15 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-16 138 138 138 138 138 138 138 . 138 138 30 30 30 30 30 30 30 30 30
A10b-17 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30
A10b-18 138 138 138 138 139 139 138 138 138 30 30 30 30 30 30 30 30 30
A10b-19 138 138 138 138 139 139 139 138 138 30 30 30 30 30 30 30 30 30
A10b-20 138 138 138 138 139 139 139 138 138 30 30 30 30 30 30 30 30 30
A10b-21 138 138 138 138 139 139 139 138 138 30 30 30 30 30 30 30 30 30
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Sum m ary o f A lum inum  C oncentra tion fo r  a ll ASRs a t Various Heights above Ground

Max 1-hour Aluminum Concentration (ug/m3) (No Criteria) . Max 8-hour Aluminum Concentration (ug/m3) (No Criteria) Annual Aluminum Concentration (ug/m3) (Criteria = 100 ug/m3)
Area - A2iK

1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m
A10b-01 0.220 0.221 0.225 0.240 0.268 0.312 0.376 0.463 0.574 0.199 0.199 0.200 0.201 0.205 0.210 0.218 0.229 0.243 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-02 0.220 0.221 0.224 0.239 0.266 0.309 0.372 0.457 0.566 0.199 0.199 0.200 0.201 0.205 0 .210 0.218 0.229 0.242 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-03 0.217 0.217 0.220 0.233 0.257 6.295 0.349 0.424 0.519 0.199 0.199 0.199 0.201 0.204 0.208 0.215 0.224 0.236 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-04 0.212 0.213 0.215 0.225 0.243 0.272 0.315 0.373 0.447 0.198 0.198 0.198 0.200 0.202 0.206 0 .211 0.218 0.227 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-05 0.223 0.223 0.224 0.226 0.237 0.261 0.298 0.347 0.410 0.199 0.199 0.199 0.200 0.201 0.204 0.209 0.215 0.223 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-06 0.231 0.232 0.232 0.235 0.240 0.263 0 .300 0.350 0.414 0.200 0.200 0.201 0.201 0.201 0.204 0.209 0.215 0.223 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-07 0.238 0.238 0.239 0.242 0.247 0.260 0.295 0.343 0.404 0.201 0.201 0.201 0.202 0.202 0.204 0.208 0.214 0.222 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-08 0.246 0.246 0.247 0.251 0.258 0.266 0.279 0.320 0.371 0.202 0.202 0.202 0.203 0.204 0.205 0.206 0.211 0.218 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-09 0.253 0.254 0.255 0.259 0.266 0.276 0.287 0.299 0.318 0.203 0.203 0.203 0.204 0.205 0.206 0.207 0.209 0.211 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-10 0.255 0.256 0.257 0.261 0.269 0.279 0.290 0.302 0.320 0.203 0.203 0.204 0.204 0.205 0.206 0.208 0.209 0.211 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

Area 10b A10b - ll 0.254 0.255 0.256 0.261 0.268 0.278 0.289 0.302 0.327 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.209 0.212 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-12 0.253 0.254 0.255 0.260 0 .267 0.277 0.289 0.302 0.338 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.209 0.214 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-13 0.253 0.254 0.255 0.260 0.268 0.279 0.291 0.305 0.329 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.210 0.213 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-14 0.253 0.254 0.255 0.260 0.268 0.278 0.291 0.304 0.318 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.210 0.211 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-15 0.251 0.252 0.253 0.258 0.266 0.276 0.288 0.302 0.325 0.203 0.203 0.203 0.204 0.205 0 .206 0.208 0.209 0.212 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-16 0.243 0.243 0.244 0.248 0.255 0.263 0.284 0.328 0.385 0.202 0.202 0.202 0.203 0.203 0.204 0.207 0.213 0.220 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-17 0.235 0.235 0.236 0.239 0.244 0.260 0.297 0.347 0.411 0.201 0.201 0.201 0.201 0.202 0.204 0.209 0.215 0.223 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-18 0.227 0.227 0.228 0.236 0.259 0.295 0.344 0.408 0.486 0.200 0.200 0.200 0.201 0.204 0.208 0.215 0.223 0.232 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-19 0.218 0.219 0.222 0.235 0.257 0.291 0.338 0.400 0.475 0.199 0.199 0.199 0.201 0.204 0.208 0.214 0.222 0.231 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-20 0.230 0.232 0.236 0.255 0.289 0.341 0.413 0.507 0.621 0.200 0.200 0.201 0.203 0.208 0.214 0.223 0.235 0.249 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196

A10b-21 0.231 0.233 0.237 0.258 0.294 0.351 0.430 0.535 0.664 0.200 0.201 0.201 0.204 0.208 0.215 0.225 0.238 0.255 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Sum m ary o f A n tim ony  C oncentra tion  fo r  all ASRs a t Various Heights above Ground

Area ASR • Max 1-hour Antimony Concentration (ng/m3) (No Criteria Max 8-hour Antimony Concentration (jig/m3) (No Criteria ■ Annual Antimony Concentration (lig/m3) (CCriteria = 5|ig/m
1.5m 5m 10 m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m

Area 10b

A10b-01 0.011 0.011 0.013 0.019 0.031 0.051 0.079 0.117 0.165 0.001 0.001 0.002 0.002 0.004 0.006 0.010 0.015 0.021 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-02 0.010 0.011 0.012 0.019 0.031 0.049 0.077 0.114 0.162 0.001 0.001 0.002 0.002 0.004 0.006 0.010 0.014 0.020 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-03 0.009 0.009 0.011 0.016 0.027 0.043 0.067 0.100 0.141 0.001 0.001 0.001 0.002 0.003 0.005 0.008 0.012 0.018 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-04 0.007 0.007 0.008 0.013 0.021 0.033 0.052 0.077 0.109 < 0.001 < 0.001 0.001 0.002 0.003 0.004 0.006 0.010 0.014 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-05 0.012 0.012 0.012 0.013 0.018 0.029 0.044 0.066 0.094 0.001 0.001 0.002 0.002 0.002 0.004 0.006 0.008 0.012 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-06 0.016 0.016 0.016 0.017 0.019 0.029 0.045 0.067 0.095 0.002 0.002 0.002 0.002 0.002 0.004 0.006 0.008 0.012 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-07 0.018 0.018 0.019 0.020 0.022 0.028 0.043 0.064 0.091 0.002 0.002 0.002 0.003 0.003 0.003 0.005 0.008 0.011 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-08 0.022 0.022 0.022 0.024 0.027 0.031 0.036 0.054 0.077 0.003 0.003 0.003 0.003 0.003 0.004 0.005 0.007 0.010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-09 0.025 0.025 0.026 0.028 0.031 0.035 0.040 0.045 0.053 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-10 0.026 0.026 0.027 0.029 0.032 0.036 0.041 0.047 0.054 0.003 0.003 0.003 0.004 0.004 0.005 0.005 0.006 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b - ll 0.026 0.026 0.026 0.028 0.031 0.036 0.041 0.046 0.057 0.003 0.003 0.003 0.004 0.004 0.004 0.005 0.006 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-12 0.025 0.025 0.026 0.028 0.031 0.036 0.041 0.046 0.062 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.008 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-13 0.025 0.025 0.026 0.028 0.031 0.036 0.042 0.048 0.058 0.003 0.003 0.003 0.003 0.004 0.005 0.005 0.006 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-14 0.025 0.025 0.026 0.028 0.031 0.036 0.041 0.047 0.053 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-15 0.024 0.024 0.025 0.027 0.030 0.035 0.040 0.046 0.057 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-16 0.020 0.021 0.021 0.023 0.026 0.029 0.038 0.058 0.083 0.003 0.003 0.003 0.003 0.003 0.004 0.005 0.007 0.010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-17 0.017 0.017 0.017 0.019 0.021 0.028 0.044 0.066 0.094 0.002 0.002 0.002 0.002 0.003 0.004 0.006 0.008 0.012 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-18 0.014 0.014 0.014 0.018 0.028 0.043 0.065 0.093 0.127 0.002 0.002 0.002 0.002 0.003 0.005 0.008 0.012 0.016 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-19 0.010 0 .010 0.011 0.017 0.027 0.041 0.062 0.089 0.122 0.001 0.001 0.001 0.002 0.003 0.005 0.008 0.011 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-20 0.015 0.016 0.018 0.026 0.041 0.063 0.095 0.136 0.186 0.002 0.002 0.002 0.003 0.005 0.008 0.012 0.017 0.023 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-21 0.015 0.016 0.018 0.027 0.043 0.068 0.102 0.148 0.205 0.002 0.002 0.002 0.003 0.005 0.008 0.013 0.019 0.026 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Sum m ary o f Barium  C oncentra tion  fo r  all ASRs a t Various Heights above Ground

ASR . M axi- lour Barium Concentrai on (ng/m3) (No Criteria) Max 8-hour Barium Concentration (ng/m*) (Criteria = 500 ng/m3) „ Annual Barium Concentration (ng/m3) (Criteria = 5 Ug/m3] ' ■■

1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10 m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m : 40m 50m 60m 70m
A10b-01 0.040 0.041 0.045 0.061 0.090 0.136 0.203 0.294 0.410 0.018 0.018 0.019 0.021 0.024 0 .030 0.038 0.050 0.064 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-02 0.040 0.041 0.044 0.060 0.088 0.133 0.199 0.288 0.401 0.018 0.018 0.019 0.021 0.024 0.030 0.038 0.049 0.063 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-03 0.036 0.037 0.041 0.054 0.079 0.118 0.175 0.253 0.352 0.018 0.018 0.018 0.020 0.023 0.028 0.035 0.045 0.057 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-04 0.032 0.032 0.035 0.045 0.064 0.095 0.139 0.200 0.277 0.017 0.017 0.017 0.019 0.021 0 .025 0.031 0.038 0.048 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-05 0.043 0.043 0.044 0.046 0.057 0.083 0.121 0.173 0.239 0.019 0.019 0.019 0.019 0.020 0 .024 0.028 0.035 0.043 0^015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-06 0.052 0.052 0.053 0.056 0.061 0.085 0.123 0.176 0.243 0.020 0.020 0.020 0.020 0.021 0 .024 0.029 0.035 0.044 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-07 0.059 0.059 0.060 0.063 0.069 0.081 0.118 0.168 0.232 0.020 0.020 0.021 0.021 0.022 0.023 0.028 0.034 0.042 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-08 0.067 0.068 0.069 0.073 0.079 0.088 0.102 0.144 0.198 0.022 0.022 0.022 0.022 0.023 0.024 0.026 0.031 0.038 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-09 0.075 0.075 0.076 0.081 0.088 0.098 0.110 0.122 0.142 0.022 0.023 0.023 0.023 0.024 0.025 0.027 0.028 0.031 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-10 0.077 0.077 0.079 0.083 0.091 0.101 0.113 0.126 0.144 0.023 0.023 0.023 0.024 0.025 0.026 0.027 0.029 0.031 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015

Area 10b A10b - ll 0.076 0.076 0.078 0.082 0.090 0.100 0.112 0.125 0.152 0.023 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.032 0.015 0 .015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-12 0.075 0.075 0.076 0.081 0.089 0.100 0.112 0.126 0.164 0.022 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.034 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-13 0.075 0.075 0.076 0.082 0.090 0.101 0.115 0.129 0.154 0.022 0.023 0.023 0.023 0.024 0 .026 0.027 0.029 0.032 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-14 0.075 0.075 0.076 0.082 0.090 0.101 0.114 0.128 0.143 0.022 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.031 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-15 0.073 0.073 0.075 0.080 0.088 0.099 0.111 0.125 0.150 0.022 0.022 0.022 0.023 0.024 0.025 0.027 0.029 0.032 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-16 0.064 0.064 0.065 0.070 0.076 0.085 0.107 0.153 0.212 0.021 0.021 0.021 0.022 0.023 0.024 0.026 0.032 0.040 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-17 0.055 0.056 0.056 0.060 0.065 0.082 0.120 0.173 0.240 0.020 0.020 0 .020 0.021 0.021 0.023 0.028 0.035 0.043 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-18 0.047 0.048 0.048 0.057 0.081 0.118 0.170 0.237 0.318 0.019 0.019 0.019 0.020 0.023 0.028 0.034 0.043 0.053 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-19 0.038 0.039 0.042 0.055 0.079 0.114 0.164 0.228 0.307 0.018 0.018 0.018 0.020 0.023 0.027 0.034 0.042 0.051 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-20 0.051 0.052 0.057 0.077 0.112 0.166 0.242 0.340 0.459 0.019 0.020 0.020 0.023 0.027 0.034 0.043 0.056 0.071 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
A10b-21 0.052 0.053 0.058 0.079 0.118 0.176 0.260 0.369 0.504 0.020 0.020 0.020 0.023 0.028 0.035 0.046 0.059 0.076 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015
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Project: Discovery Bay: Optimization of Land Use
Title: R e s u lt s  S u m m a r y  o f  A i r  Q u a l i t y  A s s e s s m e n t

Result Summary of Strontium Concentration for all ASRs at Various Heights above Ground

Area ASR Max 1-hour Strontium Concentration (|ig/m3) (No Criteria Max 8-hour Strontium Concentration (pg/m3) (No Criteria Annual Strontium Concentration (pg/m3) (No Ciriterla)
l.Sm 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70 m 1.5m f l ;5m li 10m 20m 30m 40m 50m 60m 70m

Area 10b

A10b-01 0.014 0.014 0.016 0.025 0.040 0.065 0.101 0.149 0.212 0.002 0.002 0.002 0.003 0.005 0.008 0.013 0.019 0.026 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-02 0.013 0.014 0.016 0.024 0.039 0.063 0.099 0.146 0.207 0.002 0.002 0.002 0.003 0.005 0.008 0.012 0.018 0.026 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-03 0.011 0.012 0.014 0.021 0.034 0.055 0.086 0.128 0.181 0.001 0.002 0.002 0.003 0.004 0.007 0.011 0.016 0.023 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-04 0.009 0.009 0.011 0.016 0.026 0.043 0.067 0.099 0.140 0.001 0.001 0.001 0.002 0.003 0.005 0.008 0.012 0.018 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-05 0.015 0.015 0.015 0.017 0.023 0.037 0.057 0.085 0.120 0.002 0.002 0.002 0.002 0.003 0.005 0.007 0.011 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-06 0.020 0.020 0.020 0.022 0.024 0.037 0.058 0.086 0.122 0.002 0.002 0.003 0.003 0.003 0.005 0.007 0.011 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-07 0.023 0.023 0.024 0.026 0.029 0.036 0.055 0.082 0.116 0.003 0.003 0.003 0.003 0.004 0.004 0.007 0.010 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-08 0.028 0.028 0.029 0.031 0.034 0.039 0.047 0.069 0.098 0.004 0.004 0.004 0.004 0.004 0.005 0 .006 0.009 0.012 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-09 0.032 0.032 0.033 0.035 0.039 0.045 0.051 0.058 0.068 0.004 0.004 0.004 0.004 0.005 0.006 0.006 0.007 0.009 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-10 0.033 0.033 0.034 0.037 0.041 0.046 0.053 0.060 0.069 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.007 0.009 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b - ll 0.033 0.033 0.034 0.036 0.040 0.046 0.052 0.059 0.074 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.007 0.009 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-12 0.032 0.032 0.033 0.036 0.040 0.046 0.052 0.059 0.080 0.004 0.004 0.004 0.004 0.005 0.006 0.007 0.007 0.010 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-13 0.032 0.032 0.033 0.036 0.040 0.046 0.053 0.061 0.075 0.004 0.004 0.004 0.004 0.005 0.006 0.007 0.008 0.009 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-14 0.032 0.032 0.033 0.036 0.040 0.046 0.053 0.061 0.068 0.004 0.004 0.004 0.004 0.005 0.006 0.007 0.008 0.009 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-15 0.031 0.031 0.032 0.035 0.039 0.045 0.052 0.059 0.072 0.004 0.004 0.004 0.004 0.005 0.006 0.006 0.007 0.009 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-16 0.026 0.026 0.027 0.029 0.033 0.038 0.049 0.074 0.106 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.009 0.013 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-17 0.022 0.022 0.022 0.024 0.027 0.036 0.056 0.084 0.120 0.003 0.003 0.003 0.003 0.003 0.005 0.007 0.011 0.015 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-18 0.017 0.017 0.018 0.023 0.036 0.055 0.083 0.119 0.162 0.002 0.002 0.002 0.003 0.004 0.007 0.010 0.015 0.020 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-19 0.013 0.013 0.015 0.022 0.034 0.053 0.080 0.114 0.156 0.002 0.002 0.002 0.003 0.004 0.007 0.010 0.014 0.020 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-20 0.019 0.020 0.022 0.033 0.052 0.081 0.122 0.174 0.238 0.002 0.002 0.003 0.004 0.007 0 .010 0.015 0.022 0.030 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

A10b-21 0.020 0.021 0.023 0.035 0.055 0.087 0.131 0.190 0.262 0.002 0.003 0.003 0.004 0.007 0.011 0.016 0.024 0.033 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Sum m ary o f Copper C oncentra tion fo r  a ll ASRs a t Various Heights above Ground

Area ASR Max 1-hour Copper Concentration (pg/m3) (Criteria = 100 ug/m3) Max 8- iour Copper Concentrat on (pg/m3) (No Criteria) Annual Copper Concentration (pg/m3) (Criteria = 2.4 pg/m3)
1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20 m 30m 40m 50m 60m 70m

Area 10b

A10b-01 0.097 0.097 0.098 0.103 0.112 0.125 0.145 0.173 0.208 0.090 0.090 0.090 0.091 0.092 0.094 0 .096 0.099 0.104 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-02 0.096 0.097 0.098 0.102 0.111 0.125 0.144 0.171 0.205 0.090 0.090 0.090 0.091 0.092 0.093 0 .096 0.099 0.104 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-03 0.095 0.096 0.097 0.101 0.108 0.120 0.137 0.161 0.190 0.090 0.090 0.090 0.090 0.091 0.093 0.095 0.098 0.102 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-04 0.094 0.094 0.095 0.098 0.104 0.113 0.126 0.145 0.168 0.090 0.090 0.090 0.090 0.091 0.092 0 .094 0.096 0.099 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-05 0.097 0.097 0.098 0.098 0.102 0.110 0.121 0.136 0.156 0.090 0.090 0.090 0.090 0.091 0.092 0.093 0.095 0.097 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-06 0.100 0.100 0.100 0.101 0.103 0.110 0.122 0.137 0.158 0.090 0.090 0.090 0.091 0.091 0.092 0.093 0.095 0.098 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-07 0.102 0.102 0.102 0.103 0.105 0.109 0.120 0.135 0.154 0.091 0.091 0.091 0.091 0.091 0.091 0.093 0.095 0.097 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-08 0.105 0.105 0.105 0.106 0.108 0.111 0.115 0.128 0.144 0.091 0.091 0.091 0.091 0.091 0.092 0.092 0.094 0.096 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-09 0.107 0.107 0.107 0.109 0.111 0.114 0.118 0.121 0.127 0.091 0.091 0.091 0.091 0.092 0.092 0.093 0.093 0.094 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-10 0.108 0.108 0.108 0.110 0.112 0.115 0.119 0.122 0.128 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b - ll 0.107 0.107 0.108 0.109 0.112 0.115 0.118 0.122 0.130 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-12 0.107 0.107 0.107 0.109 0.111 0.115 0.118 0.122 0.134 0.091 0.091 0.091 0.091 0.092 0.092 0.093 0.093 0.095 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-13 0.107 0.107 0.107 0.109 0.112 0.115 0.119 0.123 0.131 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-14 0.107 0.107 0.107 0.109 0.112 0.115 0.119 0.123 0.127 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-15 0.106 0.107 0.107 0.108 0.111 0.114 0.118 0.122 0 .130 0.091 0.091 0.091 0.091 0.092 0.092 0.093 0.093 0.094 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-16 0.104 0.104 0.104 0.105 0.107 0.110 0.117 0.130 0.148 0.091 0.091 0.091 0.091 0.091 0.092 0.092 0.094 0.096 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-17 0.101 0.101 0.101 0.102 0.104 0.109 0.121 0.136 0.157 0.091 0.091 0.091 0.091 0.091 0.092 0.093 0.095 0.097 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-18 0.099 0.099 0.099 0.102 0.109 0.120 0.135 0.156 0.180 0.090 0.090 0.090 0.091 0.091 0.093 0.095 0.097 0.100 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-19 0.096 0.096 0.097 0.101 0.108 0.119 0.134 0.153 0.177 0.090 0.090 0.090 0.091 0.091 0.093 0.095 0.097 0.100 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-20 0.100 0.100 0.102 0.108 0.118 0.134 0.157 0.187 0.223 0.090 0.090 0.091 0.091 0.093 0.095 0.098 0.101 0.106 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
A10b-21 0.100 0.101 0.102 0.108 0.120 0.138 0.163 0.195 0.236 0.090 0.090 0.091 0.091 0.093 0.095 0 .098 0.102 0.107 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089
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Project: Discovery Bay: Optimization of Land Use
Title: Results Summary of Air Quality Assessment

Result Sum m ary o f T itan ium  C oncentra tion fo r  all ASRs a t Various Heights above Ground

Area AS|t Max 1-hour Titanium Concentration (Mg/m3) (No Criteria x l t l f i '1 Max 8-hour Titanium Concentration (|tg/m3) (No Criteria Annual Titanium Concentration (ng/m3) (Criteria = 100 ng/m3)
1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m 1.5m 5m 10m 20m 30m 40m 50m 60m 70m

A10b-01 0.003 0.003 0.004 0.006 0.010 0.016 0.025 0.036 0.052 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.005 0.006 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-02 0.003 0.003 0.004 0.006 0.010 0.015 0.024 0.036 0.051 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 0.006 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001
A10b-03 0.003 0.003 0.003 0.005 0.008 0.013 0.021 0.031 0.044 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 0.006 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001
A10b-04 0.002 0.002 0.003 0.004 0.006 0.010 0.016 0.024 0.034 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001
A10b-05 0.004 0.004 0.004 0.004 0.006 0.009 0.014 0.021 0.029 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-06 0.005 0.005 0.005 0.005 0.006 0.009 0.014 0.021 0.030 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001
A10b-07 0.006 0.006 0.006 0.006 0.007 0.009 0.013 0.020 0.028 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-08 0.007 0.007 0.007 0.008 0.008 0.010 0.011 0.017 0.024 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001 0.001 0.002 0.003 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-09 0.008 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.017 < 0.001 < 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-10 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.017 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Area 10b A10b - ll 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.018 < 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-12 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.019 < 0.001 < 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-13 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.018 < 0.001 < 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 <0.001 < 0.001 < 0.001
A10b-14 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.017 < 0.001 < 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-15 0.008 0.008 0.008 0.008 0.010 0.011 0.013 0.014 0.018 < 0.001 < 0.001 < 0.001 0.001 0.001 0.001 0.002 0.002 0.002 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-16 0.006 0.006 0.007 0.007 0.008 0.009 0.012 0.018 0.026 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.001 0.002 0.002 0.003 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-17 0.005 0.005 0.005 0.006 0.007 0.009 0.014 0.021 0.029 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-18 0.004 0.004 0.004 0.006 0.009 0.013 0.020 0.029 0.040 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-19 0.003 0.003 0.004 0.005 0.008 0.013 0.019 0.028 0.038 < 0.001 < 0.001 < 0.001 < 0.001 0.001 0.002 0.002 0.003 0.005 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-20 0.005 0.005 0.005 0.008 0.013 0.020 0.030 0.043 0.058 < 0.001 < 0.001 < 0.001 0.001 0.002 0.002 0.004 0.005 0.007 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
A10b-21 0.005 0.005 0.006 0.008 0.013 0.021 0.032 0.046 0.064 < 0.001 < 0.001 < 0.001 0.001 0.002 0.003 0.004 0.006 0.008 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

v.-»
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Legislation and Standards
The relevant legislation and associated guidance applicable to present the study for the 
assessment of noise impacts include:

• TM on Noise from Places other than Domestic Premises, Public Places or 
Construction Sites (TM-Places); and

• Hong Kong Planning Standard and Guidelines (HKPSG).

R o a d  T ra ffic  N o ise

In accordance with the HKPSG, the maximum permissible hourly noise level (Lio) at 
the external facades of domestic premises is 70dB(A). This criterion applies to domestic 
premises relying on open windows as a primary means for ventilation.

Fixed Noise

The HKPSG stipulates that in order to plan for a better environment, all fixed noise 
sources should be located and designed so that when assessed in accordance with the 
TM-Places, the level of the intruding noise at the facade of the nearest sensitive use 
should be at least 5 dB(A) below the appropriate Acceptable Noise Limit (ANL) as 
stipulated in TM-Places or, in the case of the background being 5 dB(A) lower than the 
ANL, should not be higher than the background. The following table presents the ANL 
for various Area Sensitivity Ratings (ASR).
Table AS.li ANLs for fixed noise sources

Time Period
A N L,dB(A ) .

ASR A A SR B A SR C

Day (0700 lo 1900 hours) 60 65 70

Evening (1900 to 2300 hours) 60 65 70

Night (2300 to 0700 hours) 50 55 60
Note:
[1] ASR - Area Sensitivity Rating

For Discovery Bay in particular, it comprises of a combination of both high-rise and 
low-rise residential and commercial developments, and landscaping areas distributing 
within the development boundary. Hence, it is considered appropriate to be described 
as “Low density residential area consisting of low-rise or isolated high-rise 
developments” as defined in Table 1 of TM-Places. Besides, there are no influencing 
factors such as industrial areas, major road with daily flow exceeding 30,000 vehicles 
per day in the vicinity. Hence, it is appropriate to adopt an ASR of “A”. As such, the 
minimum of ANL-5 or prevailing noise level would be 55dB(A) for daytime and 
evening periods (7:00 to 23:00) and 45dB(A) for night-time period (23:00 to 7:00).

Similar to road traffic noise assessment, all these criteria only apply to NSRs relying
215928 | FruU | N ovM M r 20IS
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on opened windows for ventilation.

Firework Display Noise fro m  Disneyland

The Disneyland Theme Park is located at approximately 2.5 km north-east of Discovery 
Bay. This theme park is a Designated Project (DP) under the EIAO and an EIA Report 
was submitted to EPD and approved under the EIAO (ref AE1AR- 0323/2000). Hence, 
the operation of theme park is governed by the noise criteria stipulated under TM-Places 
and TM-EIAO.

Firework events at Disneyland are organized at 8pm every night. According to its 
approved EIA Report, a noise criterion of Lcq (is min) 55 dB(A) is recommended for 
assessing the noise impacts due to fireworks. Hence, this La, (is min) 55 dB(A) is still 
adopted in this assessment.

Similar to road traffic noise assessment, all these criteria only apply to NSRs relying 
on opened windows for ventilation.

Marine Traffic Noise

There is no statutory requirement for marine traffic noise. Additional non-statutory 
noise criteria may therefore need to be considered. An approach has been adopted 
similar to the approved EIA report for the West Kowloon Cultural District (AEIAR- 
178/2003). It is considered the predicted noise level will be unlikely to cause any 
disturbance and nuisance when the marine traffic noise is below the prevailing noise 
level.

The prevailing noise levels measured near Marina Avenue was 58 dB(A) for daytime / 
evening time periods and 53 dB(A) for nighttime period in free field setting. The 
selected prevailing noise measurement location is shown in this appendix. Hence, it is 
considered appropriate to adopt the criteria of 61 dB(A) for daytime and evening time 
and 56 dB(A) for nighttime periods, including a facade correction of 3 dB(A),

Similar to road traffic noise assessment, all these criteria only apply to NSRs relying 
on opened windows for ventilation.

Construction Noise

It is considered the development is in a preliminary stage, there is no construction 
programme or construction plant inventory for this development at this moment. Once 
the detailed construction programmed and methodology become available during ELA 
stage, a quantitative construction noise assessment would be conducted. Mitigation 
measures will be studied and recommended in EIA stage to reduce the construction 
noise impacts.
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M e t h o d o lo g y

The following procedures will be adopted for marine traffic noise assessment. The 
noise generated by the vessels at stationary mode (e.g. idling) will be assessed as fixed 
noise sources.

G enera l

The navigation routes located within 300m of this development area considered as the 
assessment area. Any representative planned sources located within the assessment 
area would be considered in this noise assessment, adopting the noise criteria as 
discussed in Appendix S.l.

O pera tiona l In fo rm a tio n  o f  M a r in e  Vessels

All operational information of vessels is based on either site observation or operation 
schedule from operators for typical days. The operational information for the existing 
ferry, kaito, and existing marina are summarized in the table below.

Table A5.2: Operational information for the existing ferry and marina vessels

Operation
Parameters

Existing 
Discovery 
Bay Ferry

Kaito _ . Marina Tug boat 
with barge

- Sand 
: barge

LPG
container

Ferry /  yacht 
per hour

9(i] 61" 3"> i« i |W ll<]

Speed knots/h -10 -10 5UI -2
Notes:
[1] According to operation schedule from operator.
[2] Based on site observation from typical days and weekends in Discovery Bay.
[3] According to Marine Department Notice No. 84, only speed at 5 knots per hour for yachts is 

allowed inside typhoon shelter. In addition, as advised by the'marine traffic engineer, the speed 
for the marine route as indicated in Appendix 5.1 is in 5 knots per hour.

[4] According to operation schedule from operator, the tug boat with barge from gas supplier, sand
barge and LPG container vessels would arrive the pier once per month, once per month and 
once per week. .

Apart from existing Discovery Bay ferry, Kaito and existing marina, tugboat with barge 
from LPG supplier, sand barge with sand loading, LPG containers for glass bottle, 
bounty, oil tanker and ferries/vessels petrol filling near kaito pier are also observed.

According to latest information, the ferry petrol filling will be conducted in marine 
based filling station outside Discovery Bay. Therefore, the operation of oil tanker and 
ferries / vessels petrol filling near kaito pier would be excluded in the noise assessment

2559281 FtaJ I Nov«mter 201S \
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M a rin e  N o ise  S o u rc e  D eterm ina tion

In order to determine the Sound Exposure Level (SEL) in accordance with ISO 2922- 
1975(E), which has been adopted in several approved EIA, such as AEIAR-178/20I3, 
noise measurements for marine noise source terms have been conducted as below:

• Noise measurements for marine noise source terms at Discovery Bay Marina, 
and Discovery Bay Public Pier and Kaito Pier for the existing ferry, kaito, 
marina, tugboat with barge from LPG supplier, etc.

• The measurement location at Discovery Bay Marina was about 20m from the 
vessels.

• For the measurements at Discovery Bay Public Pier, the separation distance 
was about 5 0 -  100m, depending on the transit route.

• For the measurements at Kai To Pier, the separation distance was about 20 -  
100m, depending on the transit route.

The table below summarizes the marine noise source term.

Table A5.3: Marine noise source term measurement
'Description'1! Direction SEL at 25m, dB(A)HI

Peng Chau Kaito (Including those via 
Trappist Monastery)

Approaching 70.3

Departing 73.5

Mui Wo Kaito
Approaching 77.2

Departing 78.0

Discovery Bay Ferry
Approaching 88.6

Departing 89.1

Tugboat
Approaching 81.5

Departing 81.5

Sand Barge
Approaching 79.3 m

Departing 79.3

LPG Containers
Approaching 71.2

Departing 71.2 M

Notes:
[t] Only non-disturbed events have been tabulated in the above table.
[2] SEL corrected to 25m at reference speed of about 5knots/b for proposed yacht and 16knolsdi 

for existing ferry.
[3] SEL measurement was disturbed by other noisy activities, such as bus idling and oil tanker 

operation. Since non-disturbed events could not be measured, SEL for "Departing" has been 
adopted to represent that for “Approaching".

[4] SEL measurement was disturbed by other noisy activities, such as bus idling and oil tanker 
operation. Since non-disturbed events could not be measured, SEL for "Approaching" has been 
adopted to represent that for “Departing".
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P rediction  o f  N o ise  Im p a c ts

The SELs summarized in the above tables are then converted to establish the facade 
noise levels at NSRs, taking into account various consideration such as operation time, 
distances, number of concurrent vessels, facade effects. A summary of equations 
adopted in the marine traffic noise assessment is given in the table below.
Table ASA: Summary of equations for marine traffic noise assessment

Parameters Equations

SEL, dB(A)

SEL = LrolT+ 101og(kd/V), 

where
= Measured marine traffic passhy noise level, dB(A)

* k -  Empirical constant • 
d = Perpendicular distance between measurement location and the 

marine traffic, m
V «  Speed o f the marine traffic, m/s

U nu , dB(A)

U q Ihr = SEL -  10Iog(d|/d) -  101og(T) + I01og(N) + FC 

where
di — Perpendicular slant distance hetween marine traffic and NSR, 

m
T = Time period under consideration (3600), s 

N = Number of marine traffic 
FC = With 3 dB(A) facade correction

Since all the noise sources from the marine vessels movements would not occur at the 
same time, it is important to analyse and establish the possible cases during a typical 1- 
hour period that would constitute noise impacts. The details of different scenarios have 
been presented in below table and Appendix S 3 .

Table A5.5: Summary of all observed possible cases in a standard sample period 
(60mins) _____________________ ___________________________________

Case
D escription W : . : ; .

PC r: m w DB Y acht TB SB ■ LPG

1 V ^2] V V Vln

2 V V V •An

3 V ■Jm V VUi

Note:
[1] PC -  Peng Chau kaito;

MW -  Mui Wo kaito;
DB -  Discovery Bay Feny;
TB -  Tugboat with barge from LPG supplier; - 
SB -  Sand Barge; and 
LPG -  LPG Container.

[2] Marine vessels operate in daytime only.

2354261 FruJ | November 201S

G '£WvAPROJECT\?35926\'2 REPORTS DELIVERABLESO REVISED DRAFT 2t20151118 SPLfT INTO 2 AREAS1AREA
10B\APPENDIX .lOBtAPPENCXX S J MARINE TRAFFIC NOISE ASSESSMENT METHOOOLOGT AWO SOURCE TERM
MEASUREMENT.DOCX

P«9*3



Hong Kong Riiort Cometrry Unlod Optimiulbn ol l in g  l lu  In D ricoiry Biy 
Envronmonui Study

It can be seen that the marine vessel movements for Peng Chau kaito, Mui Wo kaito 
and Yacht would also occur during a typical hour. The operation of sand barge, tugboat 
and LPG container vessels would be carried out once a season (-3 months), once per 
month and once per week during daytime period respectively.

Bounty near Kai To Pier would be subject to needed basis from visitor / event organizer, 
etc. The frequency for the operation of the bounty would be infrequent.

However, site constraints would eliminate more than one activity for vessels for the gas 
bottle supplier, sand barge and bounty, and tugboat with barge to occur concurrently. 
Besides, all these activities would not occur during night-time period as well.
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (Peng Chau Line)

Event Description D irection
M easured

l-maxi
d B (A )111

Approx. 
D istance  

from  
ferry, m

PJ

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L ,  

dB(A ) PI

N on-Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, dB(A)

S E L  at 25m, 
dB(A)

PC1 Peng Chau Kaito Approaching to Kaito Pier 63.4 20 9 5 72.8 N - -
PC3 Peng Chau Kaito Approaching to Kaito Pier 61.9 20 7 4 72.3 N - -
PC5 Peng Chau Kaito Approaching to Kaito Pier 61.1 20 10 5 69.8 Y 69.8 68.9
PC7 Peng Chau Kaito Approaching to Kaito Pier 58.9 20 7 4 69.1 Y 69.1 68.2
PC9 Peng Chau Kaito Approaching to Kaito Pier 60.8 20 11 6 69.2 Y 69.2 68.2
PC11 Peng Chau Kaito Approaching to Kaito Pier 59.9 20 7 3 70.6 Y 70.6 69.6
PC13 Peng Chau Kaito Approaching to Kaito Pier 62.3 20 8 4 72.2 Y 72.2 71.3

Minimum 68.2
Maximum 71.3
Average 69.2

PC2 Peng Chau Kaito Departure from Kaito Pier 62.1 20 10 5 71.0 Y 71.0 70.1
PC4 Peng Chau Kaito Departure from Kaito Pier 61.7 20 9 5 71.1 Y 71.1 70.1
PC6 Peng Chau Kaito Departure from Kaito Pier 61.6 20 8 4 71.8 Y 71.8 70.8
PC8 Peng Chau Kaito Departure from Kaito Pier 62.3 20 14 7 69.8 Y 69.8 68.8
PC10 Peng Chau Kaito Departure from Kaito Pier 63.3 20 5 3 75.1 N - -

PC12 Peng Chau Kaito Departure from Kaito Pier 68.7 20 10 5 77.8 N - -

PC14 Peng Chau Kaito Departure from Kaito Pier 60.8 20 5 2 73.1 Y 73.1 72.1
PC15 Peng Chau Kaito Departure from Kaito Pier 64.9 20 7 4 75.4 Y 75.4 74.5

Minimum 68.8
Maximum 74.5
Average 71.3

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kd/V) according to Equation 2.22 of Transportation Noise Reference Book, 1987.

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s
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Project No.: 235928
Project Title: Optimization of Land Use in Discovery Bay
Title: Determination of Ferry Noise Sources (Mui Wo Line)

Event D escription Direction
Measured

U m a x )  

d B (A )111

Approx. 
D istance  

from  
ferry, m

12]

Speed,
Knots/hr

Sp eed  
(V), m/s

Estim ated  
S E L ,  

d B (A )131

N on-Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, dB(A)

S E L  at 25m, 
dB(A)

MW1 Mui Wo Kaito Approaching to Kaito Pier 60.7 20 10 5 69.7 Y 69.7 68.8
MW3 Mui Wo Kaito Approaching to Kaito Pier 61.1 20 7 3 71.8 Y 71.8 70.9
MW5 Mui Wo Kaito Approaching to Kaito Pier 66.3 20 5 2 78.6 Y 78.6 77.7
MW7 Mui Wo Kaito Approaching to Kaito Pier 64.7 20 5 2 76.8 Y 76.8 75.9
MW9 Mui Wo Kaito Approaching to Kaito Pier 62.9 20 5 3 74.9 Y 74.9 73.9
MW11 Mui Wo Kaito Approaching to Kaito Pier 69.9 20 5 2 82.0 N - -

Minimum 68.8
Maximum 77.7
Average 73.4

MW2 Mui Wo Kaito Departure from Kaito Pier 68.3 20 6 3 79.2 Y 79.2 78.3
MW4 Mui Wo Kaito Departure from Kaito Pier 66.7 20 4 2 79.6 Y 79.6 78.6
MW6 Mui Wo Kaito Departure from Kaito Pier 64.4 20 8 4 74.4 Y 74.4 73.4
MW8 Mui Wo Kaito Departure from Kaito Pier 68.2 20 6 3 79.4 Y 79.4 78.5
MW10 Mui Wo Kaito Departure from Kaito Pier 61.2 20 4 2 74.0 Y 74.0 73.0
MW12 Mui Wo Kaito Departure from Kaito Pier 63.1 20 6 3 74.3 Y 74.3 73.4

Minimum 73.0
Maximum 78.6
Average 75.9

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kd/V) according to Equation 2.22 of Transportation Noise Reference Book, 1987.

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (Discovery Bay to Central Line)

Event D escription D irection
Measured

l-maxi
d B (A )111

Approx. 
D istance  

from  
ferry, m

[2]

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L ,  

d B (A )131

N on-Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, dB(A)

S E L  at 25m, 
dB(A)

DB1 Discoery Bay No. 9 Approaching to DB Public Pier 64.5 50 10 5 77.5 Y 77.5 80.5
DB2 Discoery Bay No. 8 Approaching to DB Public Pier 64.2 50 6 3 79.0 Y 79.0 82.0
DB6 Discoery Bay No. 9 Approaching to DB Public Pier 69.7 50 10 5 82.6 Y 82.6 85.6
DB8 Discoery Bay No. 8 Approaching to DB Public Pier 67.1 50 11 5 79.7 Y 79.7 82.7
DB12 Discoery Bay No. 8 Approaching to DB Public Pier 64.7 50 4 2 81.1 Y 81.1 84.1
DB14 Discoery Bay No. 5 Approaching to DB Public Pier 64.8 50 6 3 80.1 N - -
DB16 Discoery Bay No. 7 Approaching to DB Public Pier 63.3 50 9 5 76.7 Y 76.7 79.7
DB18 Discoery Bay No. 5 Approaching to DB Public Pier 67.9 50 9 5 81.3 Y 81.3 84.3
DB4 Discoery Bay No. 1 Approaching to DB Public Pier 62.0 50 6 3 77.3 Y 77.3 80.3
DB10 Discoery Bay No. 1 Approaching to DB Public Pier 62.4 50 9 4 76.0 Y 76.0 79.0

Minimum 79.0
Maximum 85.6
Average 82.0 ■

DB3 Discoery Bay No. 8 Departure from DB Public Pier 68.1 50 9 5 81.5 Y 81.5 84.5
DB5 Discoery Bay No. 1 Departure from DB Public Pier 71.3 50 4 2 87.9 N - -
DB7 Discoery Bay No. 9 Departure from DB Public Pier 73.7 50 12 6 85.9 N - -
DB9 Discoery Bay No. 8 Departure from DB Public Pier 72.6 50 8 4 86.6 N - -
DB11 Discoery Bay No. 1 Departure from DB Public Pier 72.2 50 11 5 84.9 N - -
DB13 Discoery Bay No. 8 Departure from DB Public Pier 64.8 50 8 4 78.5 Y 78.5 81.5
DB15 Discoery Bay No. 5 Departure from DB Public Pier 64.6 50 8 4 78.4 Y 78.4 81.4
DB17 Discoery Bay No. 7 Departure from DB Public Pier 69.7 50 9 5 83.1 Y 83.1 86.1
DB19 Discoery Bay No. 5 Departure from DB Public Pier 67.8 50 9 4 81.3 Y 81.3 . 84.3

Minimum 81.4
Maximum 86.1
Average 83.6

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kd/V) according to Equation 2.22 of Transportation Noise Reference Book, 1987.

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (Ferry Petrol Filling)

Event D escription Direction
M easured

^maxi
d B (A ) I1]

Approx. 
D istance  

from  
ferry, m

P]

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L ,  

d B (A )p]

N on-Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, dB(A )

S E L  at 25m, 
dB(A)

DB(fuel)1 Monohull petrol filling Approaching to Oil Tank at Marina Avenue 69.2 20 4 2 82.3 Y 82.3 81.3
DB(fuel)3 Catamaran petrol filling Approaching to Oil Tank at Marina Avenue 66.1 20 3 2 79.9 Y 79.9 78.9

Minimum 78.9
Maximum 81.3
Average 80.1

DB(fuel)2 Monohull petrol filling Departure from Oil Tank at Marina Avenue 69.4 20 3 2 83.1 Y 83.1 82.1
DB(fuel)4 Catamaran petrol filling Departure from Oil Tank at Marina Avenue 63.4 20 3 1 78.1 Y 78.1 77.1

Minimum 77.1
Maximum 82.1
Average 79.6

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kdA/) according to Equation 2.22 of Transportation Noise Reference Book, 1987.

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (Oil Tanker)

Event D escription D irection
Measured

l-maxi
d B (A )t1]

Approx. 
D istance  

from  
ferry, m

ra

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L ,  

d B (A ) I3]

Non»Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, dB(A)

S E L  at 25m, 
dB(A)

PS1 Oil Tanker Approaching to Oil Tank at Marina Avenue 68.9 15 13 7 75.4 Y 75.4 73.2
P S2 Oil Tanker Departure from Oil Tank at Marina Avenue 71.7 15 5 3 82.4 Y 82.4 80.2

Minimum 73.2
Maximum 80.2
Average 76.7

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kd/V) according to Equation 2.22 of Transportation Noise Reference Book, 1987.

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (Sand Barge)

Event D escription Direction
Measured

L-maxi
d B (A )111

Approx.
D istance

from
ferry, m

[2]

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L ,  

d B (A )131

Non-Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, dB(A)

S E L  at 25m, 
dB(A)

SB1 Sand Barge Approaching to Sand Barqe 68.0 15 4 2 79.3 N - -
SB2 Sand Barge Departure from Sand Barae 67.4 15 3 2 80.0 Y 80.0 77.7

Minimum 77.7
Maximum 77.7
Average 77.7

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kdA/) according to Equation 2.22 of Transportation Noise Reference Book, 1987.
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (Tug Boat with Barge)

Event Description Direction Passby 
time, s

Travelling
Distance,

m

Measured
l-niaxi

dB(A) m

Approx. 
Distance 

from 
ferry, m

PI

Estimated
Speed
(km/hr)

Speed,
Knots/hr Speed (V), m/s

Estimated 
SEL, 

dB(A) P1

Non-Disturbed
Events(Y/N)

SEL for non - 
disturbed 

events, dB(A)

SE L  at 25m, 
dB(A)

TB1 Tug Boat with Barge Approaching to Kaito Pier 204 250 68.3 15 4 2 1.2 82.2 Y 82.2 80.0
TB2 Tuq Boat with Barge Departure from Kaito Pier 204 250 67.3 15 4 2 1.2 81.2 Y 81.2 79.0

Minimum 79.0
Maximum 80.0
Average 79.5

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL  = Lmax + 10log(kdA/) according to Equation 2.22 of Transportation Noise Reference Book, 1987.

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s .
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Project No.: 235928
Project Title: Optimization of Land Use in Discovery Bay
Title: Determination of Marina Noise Sources

Event Description Direction
Measured 

Lrnax. dB(A)
m

Approx. 
Distance 

from 
yacht, m

[2J

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L , dB(A)

[3]

Non-Disturbed
Events(Y/N)

S E L  for non - 
disturbed  

events, d B (A )151

S E L  at 25m, 
dB(A)

Yacht -1 Sailboat 1 I6) Out from Marina 57.6 20 7 4 68.2 Y - -
Yacht - 2 Speed boat 1 In to Marina 57.1 20 9 5 66.4 Y 66.4 64.5
Yacht - 3 Speed boat 2 Out from Marina 63.6 20 13 7 71.4 Y 71.4 69.5
Yacht - 4 Sailboat 2 [6) Out from Marina 62.3 20 8 4 72.3 N - -
Yacht - 5 Speed boat 3 In to Marina 60.6 20 8 4 70.3 Y 70.3 68.4
Yacht -6 Waste collection boat 1 Out from Marina 58.9 20 8 4 68.6 Y 68.6 66.7
Yacht -7 Speed boat 4 Out from Marina 55.2 20 8 4 64.9 Y 64.9 62.9
Yacht -8 Speed boat 5 In to Marina 63.7 20 8 4 73.8 Y 73.8 71.8
Yacht -9 Yacht 1 In to Marina 61.7 20 8 4 71.5 Y 71.5 69.6
Yacht -10 Sailboat 3 [6) Out from Marina 55.0 20 11 6 63.4 Y - -
Yacht -11 Speed boat 6 Out from Marina 65.8 20 12 6 74.0 Y 74.0 72.1
Yacht -12 Sailboat 4 [6] Out from Marina 55.8 20 7 3 66.6 Y - -
Yacht -13 Waste collection boat 2 In to Marina 63.5 20 8 4 73.2 Y 73.2 71.2
Yacht-14 Sailboat 5 [4] Out from Marina 67.9 20 8 4 77.7 N - -
Yacht -15 Sailboat 6 [6) Out from Marina 57.1 20 8 4 67.2 Y - -
Yacht -16 Sailboat 7 Out from Marina 62.0 20 10 5 71.0 Y 71.0 69.1
Yacht -17 Speed boat 7 141 In to Marina 61.2 20 11 6 69.6 N - -
Yacht -18 Sailboat 8 [6) Out from Marina 61.2 20 6 3 72.2 Y - -
Yacht -19 Sailboat 9 (4,6) Out from Marina 61.2 20 7 4 71.5 N - -
Yacht -20 Speed boat 8 141 Out from Marina 61.2 20 11 6 69.6 N - ' - ■
Yacht-21 Sailboat 10 [4'6] Out from Marina 56.3 20 7 4 66.6 N - -
Yacht -22 Sailboat 11 161 Out from Marina 58.0 20 10 5 67.0 Y - -
Yacht-23 Speed boat 9 Out from Marina 61.6 20 17 9 68.1 Y 68.1 66.2
Yacht -24 Sailboat 12161 Out from Marina 57.9 20 11 6 66.4 Y - -
Yacht-25 Sailboat 13[e| Out from Marina 56.4 20 11 6 64.9 Y - -
Yacht -26 Speed boat 10 In to Marina 58.5 20 10 5 67.4 Y 67.4 65.5
Yacht -27 Speed boat 11 141 Out from Marina 60.3 20 10 5 69.1 N - -
Yacht -28 Speed boat 12 Out from Marina 62.8 20 10 5 71.6 Y 71.6 69.6
Yacht-29 Speed boat 13 n to Marina 59.5 20 7 4 70.0 Y 70.0 68.0
Yacht -30 Speed boat 14 n to Marina 56.7 20 10 5 65.7 Y 65.7 63.8
Yacht-31 Waste collection boat 3 n to Marina 57.0 20 8 4 66.7 Y 66.7 64.8
Yacht-32 Speed boat 15 Out from Marina 60.8 20 10 5 69.8 Y 69.8 67.9
Yacht -33 Speed boat 16 n to Marina 64.5 20 7 4 74.8 N - -
Yacht -34 Waste collection boat 4 n to Marina 56.8 20 8 4 66.6 Y 66.6 64.7
Yacht -35 Sailboat 14161 Out from Marina 61.2 20 3 2 75.2 N - -

Min. 62.9
Maximum 72.1
Average 67.6

Note:
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
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[3] SEL = Lmax + 10log(kd/V) according to Equation 2.22 of Transportation Noise Reference Book, 1987.
where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s

[4] Affected by noise from other marine traffic.
[5] Marine Department Notice No. 84 of year 2000 regarding speed limit in typhoon shelters, all vessels underway in the entrance to or within a typhoon shelter should not exceed five knots. However 
yachts with speed more than 5knots per hour are still considered in the source term calculation for conservative approach.
[6] Noise events from sailboat were observed compatible to background noise level, therefore, the noise from sailboat is insignificant and concluded as no impact.
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Project No.:
Project Title:
Title:

235928
Optimization of Land Use in Discovery Bay
Determination of Ferry Noise Sources (LPG container vessel)

Event D escription Direction
M easured

Lmaxi

d B (A )[11

Approx.
D istance

from
ferry, m

[2]

Speed,
Knots/hr

Speed  
(V), m/s

Estim ated  
S E L ,  

d B (A )131

N on-Disturbed
Events(Y/N)

S E L  for n o n  - 
disturbed  

events, dB(A)

S E L  at 25m, 
dB(A)

LPG1 LPG container vessel Approaching to LPG container vessel 62.1 15 4 2 73.4 Y 73.4 71.2
LPG2 LPG container vessel Departure from LPG container vessel 56.7 15 3 2 69.3 N - -

Minimum 71.2
Maximum 71.2
Average 71.2

Note: .
[1] All measurement were taken at free field condition.
[2] Perpendicular distance between the reference measurement location and the source.
[3] SEL = Lmax + 10log(kdA/) according to Equation 2.22 of Transportation Noise Reference Book, 1987.
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Project No.: 235928

Project Title: Optimization of Land Use in Discovery Say

Title: Marine Traffic Noise Assessment

Assessment Point NtOb-Al

Case 1: Peng Chau Kaito. Mui Wo Kaito, Discovery Bay Ferry & Tugboat with barge in 60rnns

Correction, dB(A) Predicted Noise 
Level, Leq (80(nln) 

dB(A)

Overall Noise 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq 

d B (A )151
Remark

Line Period Headway SEL (8  25m, dB(A)m Time, sPJ No. of Ferry141 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 50 36 3 3 0 0 -3 39

50 51

.

Departure 74.5 3600 2 50 36 3 3 0 0 -3 42 .

MW

Approaching 77.7 3600 1 50 36 0 3 0 0 -3 42 .

Departure 78.6 3600 1 50 36 0 3 0 0 -3 43 • .

DB

Approaching 85.6 3600 5 750 36 7 3 -10 -10 -15 25 .

Departure 86.1 3600 4 750 36 6 3 -10 -10 -15 25 .

Yacht
Approaching & 

ORoartura 72.1 3600 3 135 38 5 3 0 0 -7 37

TB

Approaching 80.0 3600 1 30 36 0 3 0 0 -1 47 For worst case 60rrtn scenario, activity with higher 
SEL would be used for assessmentDeparture 79.0 3600 . 30 . 3 0 0 _

PC

Nighttime

Approaching 71.3 3600 1 50 36 0 3 0 0 -3 36

41 46

.

Departure 74.5 3600 1 50 36 0 3 0 0 -3 39 .

MW

Approaching 77.7 3600 . 50 _ _ • 3 0 0 . . No operation during niQhttime
Departure 78.6 3600 _ 50 . 3 0 0 . . No operation durinq nlqhttime

DB

Approaching 85.6 3600 3 750 36 5 3 -10 -10 -15 23 .

Departure 86.1 3600 3 750 36 5 3 -10 -10 -15 24 .

Yacht
Approaching & 

Deoarture 72.1 3600 135 3 0 0 No operation durinq nighttime

TB

Approaching 80.0 3600 . 30 . 3 0 0 . . No operation durinq niqhttime
Departure 79.0 3600 - 30 . - 3 0 0 . - - No operation durinq niqhttime

Note:

f1) PC -  Peng Chau Kai To; MW • Mui Wo Kai To; DB -  Discovery Bay Ferry; TB  -  Tugboat ♦ barge; DB fuel -  Discovery Bay Ferry for petrol filling; O T  -  Oil Tanker
[2] Estimated SEL at reference distance of 25m. .

[3] Time = 3600s for 1 hour period.

(4J No. of Yacht in 1 hour (Both approaching & departure)

(5] Measured background noise level (BNL) at free field condition . facade correction (+3 dB(A)j has been added. '

Case 2: Peng Chau Kaito. Mui Wo Kaito. Discovery Bay Ferry & Sand Barge in 60rrtns

Correction, dB(A) Predicted Noise 
Level, Leq 

dB(A)

Overall Nolee 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq 

d B (A )1,1
Remark

Line Period Headway SEL @  25m, dB(A)ra Time, sp1 No. of Ferry141 Distance, m ' Time No. Facade Barrier Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 50 36 3 3 0 0 -3 39

50 51

.

Departure 74.5 3600 2 50 36 3 3 0 0 -3 42 .

MW

Approaching 77.7 3600 1 50 36 0 3 0 0 -3 42 .

Departure 78.6 3600 1 50 36 0 3 0 0 -3 43

DB

Approaching 85.6 3600 5 750 36 7 3 -10 -10 -15 25 .

Departure 86.1 3600 4 750 36 6 3 -10 -10 -15 25

Yacht
Approaching & 

Deoarture 72.1 3600 3 135 36 5 3 0 0 -7 37 .

SB

Approaching 77.7 3600 1 30 36 0 3 0 0 -1 44 For worst case 60min scenario, activity with higher 
SEL would be used for assessmentDeparture 77.7 3600 30 . . 3 0 0 _ .

PC

Nighttime

Approaching 71.3 3600 1 50 36 0 3 0 0 -3 36

41 46

Departure 74.5 3600 1 50 36 0 3 0 0 -3 39

MW

Approaching 77.7 3600 . 50 . . 3 0 0 _ _ No operation durinq niqhttime
Departure 78.6 3600 . 50 . . 3 0 0 . . No operation durinq niqhttime

D8

Approaching 85.6 3600 3 750 36 5 3 -10 -10 -15 23
Departure 86.1 3600 3 750 36 5 3 -10 -10 -15 24

Yacht
Approaching & 

Deoarture 72.1 3600 135 . . 3 0 0 No operation durinq niqhttime

SB

Approaching 77.7 ' 3600 . 30 . 3 0 0 _ _ No operation durinq niqhttime
Departure 77.7 3600 - 30 - - 3 0 0 - - No operation durinq niqhttime

Note:

[1 ]  PC * Peng Chau Kai To; MW -  Mui Wo Kai To; DB • Discovery Bay Ferry; TB -  Tugboat ♦ barge; DB fuel -  Discovery Bay Feny for petrol filling; SB -  Sand Barge 

(21 Estimated SEL at reference distance of 25m. .

(3] Time = 3600s for 1 hour period.

(4] No. of Yacht in 1 hour (Both approaching & departure)

(5] Measured background noise level (BNL) at free field condition, facade correction (+3 dB(A)) has been added.

G;ton»1pfDj*etl?3592S\10 C«le\jbtionl£NVVnafrt traffic ncweV201S1110 F*fry Arussm«nt(unhighrgMBd).«Ju



Project No.: 

Project Title:

Title:

Assessment Point'

235928

Optimization of Land Use in Discovery Bay 

Marine Traffic Noise Assessment 

N10b-A1

• Correction, dB(A) Predicted Noise 
Level, Leq ,»,*,) 

dB|A)

Overall Noise 
Level, Leq ,*0™*)

Prevailing Noise 
Level, Leq 

d B (A )m

Remark

Une Period Headway SEL ffl 25m, dB(A)ra Time, sm No. of Ferry*41 Distance, m Time No. Facade Barrier Directivity Distance
Approaching 71.3 3600 2 50 36 3 3 0 0 -3 39 -

PC Departure 74.5 3600 2 50 36 3 3 0 0 -3 42 -

Approaching 77.7 3600 1 50 36 0 3 0 0 -3 42 -  ■■

MW
Daytime 

/ Evening 
time

Departure 78.8 3600 1 50 36 0 3 0 0 -3 43 -

Approaching 85.6 3600 5 750 36 7 3 -10 -10 -15 25 49 51 -

DB Departure 86.1 3600 4 750 36 6 3 -10 -10 -15 25 *

Yacht
Approaching & 

Decarlure 72.1 3600 3 135 36 5 3 0 0 -7 37 -

Approaching 71.2 3600 1 30 36 0 3 0 0 -1 38 activity would be used for departure activity in the 
assessmentLPG Departure 71.2 3600 1 30 36 0 3 0 0 -1 38

Approaching 71.3 3600 1 50 38 0 3 0 0 -3 36 -

PC Departure 74.5 3600 1 50 36 0 3 0 0 -3 39 -

Approaching 77.7 3600 _ 50 _ 3 0 0 . No operation durinq nlQhltime

MW Departure 78.6 3600 . 50 . _ 3 0 0 . No operation durinq niohttime

Nighttime Approaching 85.6 3600 3 750 36 5 3 -10 -10 -15 23 41 48 -

DB Departure 86.1 3600 3 750 36 5 3 -10 -10 -15 24 -

Yacht
Approaching &

72.1 3600 135 3 0 0 No operation durinq niqhttime

Approaching 71.2 3600 _ 30 3 0 0 _ . No operation durinq niqhttime

LPG Departure 71.2 3600 - 30 . - 3 0 0 . - No operation durinq niqhttime

[1] PC - Peng Chau Kai To; MW -  M J  Wo Kal To; DB • Discovery Bay Ferry: TB -  Tugboat ♦ barge; DB fuel • Discovery Bay Ferry for petrol filling: LPG - LPG container vessel

[2] Estimated SEL at reference distance of 25m.

[3] Time = 3600s for 1 hour period.

[4] No. of Yacht in 1 hour (Both approaching & departure)

[5] Measured background noise level (8NL) at free field condition . facade correction (+3 dB(A)) has been added.
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Project No.: 235928 ■

Project Title: Oplirrizalion of Land Use in Discovery Bay

Title: Marine Traffic Noise Assessment

Assessment Point N10b-A10

Case 1: Peng Chau Kaito, Mui Wo Kaito, Discovery Bay Ferry & Tugboat with barge in 60mins

Correction, dB(A)
Predicted Noise 
Level, Leq {tMni 

dB(A)

Overall Noise 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq (t0mkg 

d B (A )m
Remark

Une Period Headway SEL @  25m, dB|A)m Time, spl No. of Ferry1*1 Distance, m Time No. Facade Banter Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 85 36 3 3 ' 0 0 -5 36

48 51

-

Departure 74.5 3600 2 85 36 3 3 0 0 -5 40 -

MW

Approaching 77.7 3600 1 85 36 0 3 0 0 -5 40 ' -

Departure 78.6 3600 1 85 36 0 3 0 0 -5 41 .

DB

Approaching 85.6 3600 5 830 36 7 3 0 -10 -15 35 .

Departure 86.1 3600 4 830 36 6 3 0 -10 -15 34 -

Yacht
Approaching & 

Deoarlure 72.1 3600 3 55 36 5 3 0 0 -3 41

TB

Approaching 80.0 3600 1 100 36 0 3 0 0 -6 41 For worst case 60min scenario, activity with higher 
SEL would be used for assessmentDeparture 79.0 3600 . 100 . . 3 0 0 _ .

PC

Nighttime

Approaching 71.3 3600 1 85 36 0 3 0 0 -5 33

40 46

.

Departure 74.5 3600 1 85 36 0 3 0 0 -5 37 .

MW

Approaching 77.7 3600 85 , 3 0 0 . . No operation durinq niqhttime
Departure 78.6 3600 . 85 . 3 0 0 . . No operation durinq niqhttime

DB

Approaching 85.6 3600 3 830 36 5 3 0 -10 -15 33 .

Departure 86.1 ■ 3600 3 830 36 5 3 0 -10 -15 33 .

Yacht
Approaching & 

Departure 72.1 3600 55 3 0 0 No operation durinq niqhttime

TB

Approaching 80.0 3600 . 100 . . 3 0 0 _ . No operation durinq nighttime

Departure 79.0 3600 - 100 - 3 0 0 . - No operation durinq niqhttime

Note:

[1] PC - Peng Chau Kai To; MW -  Mui Wo Kai To; DB -  Discovery Bay Ferry; TB  -  Tugboat ♦ barge; DB fuel -  Discovery Bay Feny for petrol filling; O T  - Oil Tanker

[2] Estimated SEL at reference distance of 25m.

[3] Time = 3600s for 1 hour period.

[4] No. of Yacht in 1 hour (Both approaching & departure)

[5] Measured background noise level (BNL) at free field condition. facade correction (-*3 dB(A)) has been added.

Case 2: Peng Chau Kaito, Mui Wo Kaito, Discovery Bay Ferry & Sand Barge in 60mins

Correction, dB(A) Predicted Noise 
Level, Leq 

dB(A)

Overall Noise 
Level, Leq (ntok, 

dB(A)

Prevailing Noise 
Level, Leq 

dB(A) w
Remark

Une Period Headway SEL e  25m, dB(A)ra Time, sm No. of Ferry1*1 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 85 36 3 3 0 0 -5 36

48 51

.

Departure 74.5 3600 2 85 36 3 3 0 0 -5 40

MW

Approaching 77.7 3600 1 85 36 0 3 0 0 -5 40 .

Departure 78.6 3600 1 85 36 0 3 0 0 -5 41 .

DB

Approaching 85.6 3600 5 830 36 7 3 0 -10 -15 35 .

Departure 86.1 3600 4 830 36 6 3 0 -10 -15 34 .

Yacht
Approaching & 

Deoarture 72.1 3600 3 55 36 5 3 0 0 -3 41 .

SB

Approaching 77.7 3600 1 100 36 0 3 0 0 -6 39 For worst case 6Dmin scenario, activity with higher 
SEL would be used for assessmentDeparture 77.7 3800 . 100 . . 3 0 0 . . .

PC

Nighttime

Approaching 71.3 3600 1 85 36 0 3 0 0 -5 33

40 46

-

Departure 74.5 3600 1 85 36 0 3 0 0 -5 37 .

MW

Approaching 77.7 3600 . 85 . 3 0 0 . _ No operation durinq niqhttime
Departure 78.6 3600 _ 85 . 3 0 0 _ _ No operation during niqhttime

DB

Approaching 85.6 3600 3 830 36 5 3 0 -10 -15 33 .

Departure 86.1 3600 3 830 36 5 3 0 -10 -15 33

Yacht
Approaching & 

Departure 72.1 3600 55 . 3 0 0 No operation durinq niqhttime

SB

Approaching 77.7 3600 100 . . 3 0 0 . _ No operation durinq niqhttime

Departure 77.7 3600 - 100 - - 3 0 0 - . No operation during niqhttime

Note:

(1) PC -  Peng Chau Kai To; MW • Mui Wo Kai To; DB -  Discovery Bay Feny; TB  -  Tugboat + barge; DB fuel * Discovery Bay Feny for petrol filling; SB - Sand Barge

(2) Estimated SEL at reference distance of 25m. .
(3) Time = 3600s for 1 hour period.

(4) No. of Yacht in 1 hour (Both approaching & departure)

(5) Measured background noise level (BNL) at free field condition, facade conection (+3 dB(A)) has been added.
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Project No.: 235928

Project Title: Optimization of Land Use in Discovery Bay

Title: Marine Traffic Noise Assessment

Assessment PoinL N 1 0 b - A 1 0

Case 3: Peng Chau Kaito. Mui Wo Kaito, Discovery Bay Ferry & LPG container vessel in 60mins

Correction, dB(A) Predicted Noise 
Level, Leq

Overall Noise 
Level, Leq

Prevailing Noise 
Level, Leq Remark

Line Period Headway SEL @  25m, dB(A)ra Time, spl No. of Ferry141 Distance, m Time No. Facade Barrier Directivity Distance
dB(A)

Approaching 71.3 3600 2 85 36 3 3 0 0 -5 36 -

PC Departure 74.5 3600 2 85 36 3 3 0 0 •5 40 -

Approaching 77.7 3600 1 85 36 0 3 0 0 -5 40 -

MW
Daytime

Departure 78.6 3600 1 85 36 0 3 0 0 -5 41 -

Approaching 85.6 3600 5 830 36 7 3 0 -10 -15 35 48 51 -

DB time Departure 86.1 3600 4 830 36 6 3 0 -10 -15 34 -

Yacht
Approaching & 

Deoarture 72.1 3600 3 55 36 5 3 0 0 -3 41
.

Approaching 71.2 3600 1 100 36 0 3 0 0 -6 33
For worst case 60min scenario. SEL of arrival 

activity would be used for departure activity in the 
assessmentLPG

Departure
71.2 3600 1 100 36 0 3 0 0 -6 33

Approaching 71.3 3600 1 85 36 0 3 0 0 -5 33 -

PC Departure 74.5 3600 1 85 36 0 3 0 0 -5 37 -

Approaching 77.7 3600 . 85 . . 3 0 0 . No operation durino nighttime

MW Departure 78.6 3600 . 85 _ . 3 0 0 . No operation durinq niohttime

Nighttime Approaching 85.6 3600 3 830 36 5 3 0 -10 -15 33 40 46 -

DB Departure 86.1 3600 3 830 36 5 3 0 -10 -15 33 -

Yacht
Approaching & 

Deoarture 72.1 3600 55 3 0 0 No operation durinq niqhttlme

Approaching 71.2 3600 . 100 . 3 0 0 . . No operation durinq nighttime

LPG Departure 71.2 3600 . 100 - - 3 0 0 - No operation durinq niqhttime

Note:

(1] PC -  Peng Chau Kai To; MW -  Mui Wo KaiTo; DB -  Discovery Bay Ferry; TB - Tugboat + barge; DB fuel -  Discovery Bay Ferry for petrol filling; LPG -  LPG container vessel

(2] Estimated SEL at reference distance of 25m

(3] Time = 3600s for 1 hour period.

(4] No. of Yacht in 1 hour (Both approaching & departure)

(5] Measured background noise level (BNL) at free field condition . facade correction (+3 dB(A)) has been added.
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Project No.: 235929

Project Title: Optimization of Land Use in Discovery Bay

Tit/e: Marine Traffic Noise Assessment

Assessment Point: N10b-Al5

Case 1: Peng Chau Kaito, Mui Wo Kaito, Discovery Bay Ferry & Tugboat with barge in 60mins

Correction, dB(A)
Predicted Noise 
Level, Leq 

dB(A)

Overall Noise 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq |nk| 

d B fA )1*1
Remark

Line Period Headway S E L ®  25m, dB(A)171 Time, sm No. of Ferry*41 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime
/Evening

time

Approaching 71.3 3600 2 130 36 3 3 0 0 -7 35

47 51

-
Departure 74.5 3600 2 130 36 3 3 0 0 -7 30 -

MW

Approaching 77.7 3600 1 130 36 0 3 0 0 -7 38 -
Departure 70.6 3600 1 130 36 0 3 0 0 -7 39 . 9

DB

Approaching 85.6 3600 5 825 36 7 3 0 -10 -15 35 -
Depart we 86.1 3600 4 825 36 6 3 0 -10 -15 34 -

Yacht
Approaching & 

Deoarture 72.1 3600 3 45 36 5 3 0 0 -3 42

TB

Approaching 80.0 3600 1 130 36 0 3 0 0 -7 40 For worst case 60min scenario, activity with higher 
SEL would be used for assessmentDeparture 79.0 3600 . 130 _ _ 3 0 0 „ -

PC

Nighttime

Approaching 71.3 3600 1 130 36 0 3 0 0 -7 32

39 46

-
Departure 74.5 3600 1 130 36 0 3 0 0 -7 35 -

MW

Approaching 77.7 3600 130 . _ 3 0 0 . . No operation durinq niqhttime

Departure 70.6 3600 . 130 . . 3 0 0 _ . No operation durinq niqhttime

DB

Approaching 85.6 3600 3 825 36 5 3 0 -10 -15 33 -
Departure 86.1 3600 3 825 36 5 3 0 -10 -15 33 -

Yacht
Approaching & 

Deoarture 72.1 3600 45 3 0 0 No operation durinq niqhttime

TB

Approaching 80.0 3600 . 130 . _ 3 0 0 _ . No operation durinq niqhttime

Departure 79.0 3600 - 130 - . 3 0 0 - - No operation durinq niqhttime

Note:

|1] PC -  Peng Chau Kai To; MW -  Mui Wo Kai To; DB -  Discovery Bay Ferry; TB  - Tugboat * barge; DB fuel -  Discovery Bay Ferry for petrol filling; O T  -  Oil Tanker

[2] Estimated SEL at reference distance of 25m.

[3] Time = 3600s for 1 hour period.

[4] No. of Yacht in 1 hour (Both approaching & departure)

[5] Measured background noise level (BNL) at free field condition . facade correction (+3 dB(A)) has been added.

Case 2: Peng Chau Kaito. Mui Wo Kaito, Discovery Bay Ferry & Sand Barge in 60mins

Correction, dB(A) ~ Predicted Noise 
L«vel, Leq 

dB(A)

Overall Noise 
Level. Leq 

dB(A)

Prevailing Noise 
LeveL Leq (Bmh) 

d B (A )m
Remark

Une Period Headway SEL 0  25m, dB(A)ra Time, s™ No. of Ferry141 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime 
l  Evening 

time

Approaching 71.3 3600 2 130 36 3 3 0 0 -7 35

47 51

.

Departure 74.5 3600 2 130 36 3 3 0 0 -7 38 .

MW

Approaching 77.7 3600 1 130 36 0 3 0 0 -7 38 -

Departure 78.6 3600 130 38 0 3 0 0 -7 39 -

DB

Approaching 85.6 3600 5 025 36 7 3 0 -10 -15 35 .

Departure 86.1 3600 4 825 38 6 3 0 -10 -15 34 .

Yacht
Approaching & 

Deoarture 72.1 3600 3 45 36 5 3 0 0 -3 42 .

SB

Approaching 77.7 3600 1 130 36 0 3 0 0 -7 38 For worst case 60min scenario, activity with higher 
SEL would be used for assessmentDeparture 77.7 3600 . 130 . . 3 0 0 . .

PC

Nighttime

Approaching 71.3 3600 1 130 36 0 3 0 0 -7 32

39 46

-

Departure 74.5 3600 1 130 36 0 3 0 0 -7 35 -

MW

Approaching 77.7 3600 _ 130 . 3 0 0 . No operation durinq niqhttime

Departure 70.6 3600 . 130 . . 3 0 0 . _ No operation durinq niqhttime

DB

Approaching 05.6 3600 3 825 36 5 3 0 -10 -15 33 .

Departure 06.1 3600 3 825 36 5 3 0 -10 -15 33

Yacht
Approaching &

72.1 3600 45 _ 3 0 0 No operation durinq nighttime •

SB

Approaching 77.7 3600 . 130 . . 3 0 0 _ No operation durinq niqhttime

Departure 77.7 3600 - 130 - - 3 0 0 - No operation durinq niqhttime

Note:

[11 PC -  Peng Chau Kai To; MW -  Mui Wo Kai To; DB -  Discovery Bay Ferry; TB  -  Tugboat ♦ barge; DB fuel -  Discovery Bay Ferry for petrol filling; SB -  Sand Barge

[2] Estimated SEL at reference distance of 25m.

[3] Time = 3600s for 1 hour period.

[4] No. of Yacht In 1 hour (Both approaching & departure)

[5] Measured background noise level (BNL) at free field condition . facade correction (+3 dB(A)) has been added.
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Project No.: 235928

Project Title: Optimization of Land Use in Discovery Bay

Title: Marine Traffic Noise Assessment

Assessment Point N10b-A15

Case 3: Peng Chau Kailo, Mui W o Kaito. Oiscovery Bay Ferry & LPG container vessel in 60mins

Correction, dB(A) Predicted Noise 
Level, Leq 

dB(A)

Overall Noise 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq 

d B (A )ffl

Remark

Line Period Headway SEL 25m, dB(A)ra Time, sPJ No. of Ferry*41 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime
/Evening

time

Approaching 71.3 3600 2 130 36 3 3 0 0 -7 35

47 51

-

Departure 74.5 3600 2 130 36 3 3 0 0 -7 38 -

MW

Approaching 77.7 3600 1 130 36 0 3 0 0 -7 38 -

Departure 70.6 3600 1 130 36 0 3 0 0 -7 39 -

DB

Approaching 85.6 3600 5 025 36 7 3 0 -10 -15 35 -

Departure 86.1 3600 4 825 36 6 3 0 -10 -15 34 -

Yacht
Approaching & 

Deoarture 72.1 3600 3 45 36 5 3 0 0 -3 42 .

LPG

Approaching 71.2 3600 1 130 36 0 3 . 0 0 -7 31
For worst case 60min scenario. SEL of arrival 

activity would be used for departure activity in the 
assessmentDeparture 71.2 3600 1 130 36 0 3 0 0 -7 31

PC

Nighttime

Approaching 71.3 3600 1 130 36 0 3 0 0 -7 32

39 46

-

Departure 74.5 3600 1 130 38 0 3 0 0 -7 35 -

MW

Approaching 77.7 3600 . 130 . . 3 0 0 . . No operation during niqhttime

Departure 78,6 3600 . 130 . . 3 0 0 _ No operation durinq niqhttime

DB

Approaching 85.6 3600 3 825 36 5 3 0 -10 -15 33 -

Departure 86.1 3600 3 825 36 5 3 0 -10 -15 33 -

Yacht
Approaching & 

Deoarture 72.1 3600 45 3 0 0 No operation durinq niqhttime

LPG

Approaching 71.2 3600 . 130 . . 3 0 0 . . No ooeration during niqhttime

Departure 71.2 3600 . 130 - - 3 0 0 . - No operation durinq niqhttime

Note:

[1] PC -  Peng Chau Kai To; MW -  Mui Wo Kai To; DB - Discovery Bay Ferry; TB -  Tugboat + barge; DB fuel -  Discovery 8ay Ferry for petrol filling; LPG -  LPG container vessel

[2] Estimated SEL at reference distance of 25m.

[3] Time = 3600s for 1 hour period.

[4] No. of Yacht in 1 hour (Both approaching & departure) .

[5] Measured background noise level (BNL) at free field condition, facade correction (+3 dB(A)) has been added.
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Project No.: 235928

Project Title: Optirrization of Land Use in Discovery Bay

Title: Marine Traffic Noise Assessment

Assessment Point: N10b-B1

Case 1: Peng Chau Kaito, Mul Wo Kaito, Discovery Bay Ferry & Tugboat with barge in 60rro'ns

Correction, dB(A)
Predicted Noise 
Level, Leq 

dB(A)

Overall Noise 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq 

d B (A )151
Remark

Line Period Headway SEL (ffl 25m, dB(A)131 Time, spl No. of FerTy1*1 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 30 36 3 3 0 0 -1 41

51 51

.

Departure 74.5 3600 2 30 36 3 3 0 0 -1 44 .

MW

Approaching 77.7 3600 1 30 36 0 3 0 0 -1 44 .

Departure 78.6 3600 1 30 36 0 3 0 0 -1 45 .

DB

Approaching 85.6 3600 5 690 36 7 3 -10 -10 -14 26 .

Departure 86.1 3600 4 690 36 6 3 -10 -10 -14 25

Yacht
Approaching & 

Deoarture 72.1 3600 3 190 36 5 3 0 0 -9 36 _

TB

Approaching 80.0 3600 1 50 36 0 3 0 0 -3 44 For worst case 60min scenario, activity with higher 
SEL would be used for assessmentDeparture 79.0 3600 . 50 _ 3 0 0 . -

PC

Nighttime

Approaching 71.3 3600 1 30 36 0 3 0 0 -1 38

43 46

-  '

Departure 74.5 3600 1 30 36 0 3 0 0 -1 41 .

MW

Approaching 77.7 3600 . 30 _ . 3 0 0 . - No operation durinq niqhttime

Departure 78.6 3600 . 30 . . 3 0 0 . - No operation durinq niqhtlime

DB

Approaching 85.6 3600 3 690 36 5 3 -10 -10 -14 23 .

Departure 86.1 . 3600 3 690 36 5 3 -10 -10 -14 24 .

Yacht
Approaching & 

Deoarture 72.1 3600 190 3 0 0 . No operation durinq niqhttime

TB

Approaching 80.0 3600 _ 50 , . 3 0 0 _ No operation durinq niqhtlime

Departure 79.0 3600 . 50 . - 3 0 0 - - No operation durinq niqhttime

Note:

[1] PC -  Peng Chau Kai To; MW -  Mui W o Kai To; DB -  Discovery Bay Ferry; TB -  Tugboat + barge; DB fuel -  Discovery Bay Ferry for petrol filling; O T  -  Oil Tanker

[2] Estimated SEL at reference distance of 25m

[3] Time = 3600s for 1 hour period.

[4] No. of Yacht in 1 hour (Both approaching & departure)

[5] Measured background noise level (BNL) at free field condition . facade correction (+3 dB(A)) has been added.

Case 2: Peng Chau Kaito, Mui Wo Kaito, Discovery Bay Ferry & Sand Barge in 60mins

Correction, dB(A) Predicted Noise 
Level, Leq 

dB(A)

Overall Noise 
Level, Leq 

dB(A)

Prevailing Noise 
Level, Leq (t0mh) 

d B (A )m
Remark

Line Period Headway SEL @  25m, dB(A)131 Time, spl No. of Ferry**1 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 30 36 3 3 0 0 -1 41

51 51

.

Departure 74.5 3600 2 30 36 3 3 0 0 -1 44

MW

Approaching 77.7 3600 1 30 36 0 3 0 0 -1 44 .  '

Departure 78.6 3600 1 30 36 0 3 0 0 -1 45

DB

Approaching 85.6 3600 5 690 36 7 3 -10 -10 -14 26 .

Departure 86.1 3600 4 690 36 6 3 -10 -10 -14 25 .

Yacht
Approaching &

72.1 3600 3 190 36 5 3 0 0 -9 36

SB

Approaching 77.7 3600 1 50 36 0 3 0 0 -3 42 For worst case 60min scenario, activity with higher 
SEL would be used for assessmentDeparture 77.7 3600 50 . - 3 0 0 . .

PC

Nighttime

Approaching 71.3 3600 1 30 36 0 3 0 0 -1 38

43 46

.

Departure 74.5 3600 1 30 36 0 3 0 0 -1 41 .

MW

Approaching 77.7 3600 . 30 . . 3 0 0 . . No operation durinq niqhttime

Departure 78.6 3600 . 30 - - 3 0 0 . . No operation durinq niqhttime

DB

Approaching 85.6 3600 3 690 36 5 3 -10 -10 -14 23 .  .

Departure 86.1 3600 3 690 36 5 3 -10 -10 -14 24 _

Yacht
Approaching &

72.1 3600 190 . . 3 0 0 . No operation durinq niqhttime

SB

Approaching 77.7 3600 . 50 - - 3 0 0 . . No operation durinq niqhttime

Departure 77.7 3600 - 50 - - 3 0 0 - - No operation durinq niqhttime

Note:
[1] PC - Peng Chau Kai To; MW - Mui Wo Kai To; DB -  Discovery Bay Ferry; TB  - Tugboat + barge; DB fuel -  Discovery Bay Ferry for petrol filling; SB -  Sand Barge

[2] Estimated SEL at reference distance of 25m 

(3j Time = 3600s for 1 hour period.

[4] No. of Yacht in 1 hour (Both approaching A departure)

(5] Measured background noise level (BNL) at free field condition , facade correction (+3 dB(A)) has been added.
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Project No.: 235928

Project Title: Optimization of Land Use in Oiscovery Bay

Title: Marine Traffle Noise Assessment

Assessment Point N10b*B1 .

Case 3: Peng Chau Kaito, Mui Wo Kaito, Discovery Bay Ferry & LPG container vessel in 60m'ns

Correction, dB(A) Predicted Noise 
Level, Leq 

dB(A)Une Period Headway SEL 25m, dBIA)1’’ Time, sm No. of Ferry*41 Distance, m Time No. Facade Barrier Directivity Distance

PC

Daytime 
/ Evening 

time

Approaching 71.3 3600 2 30 36 3 3 0 0 -1
Departure 74.5 3600 2 30 36 3 3 0 0 -1 44

MW

Approaching 77.7 3600 1 30 36 0 3 0 0 -1 44
Departure 78.6 3600 1 30 36 0 3 0 0 -1 45

DB

Approaching 85.6 3600 5 690 36 7 3 -10 -10 -14 26
Departure 86.1 3600 4 690 36 6 3 -10 -10 *14 25

Yacht
Approaching & 

Departure 72.1 3600 3 190 36 5 3 0 0 -9 36 ’

LPG

Approaching 71.2 3600 1 50 36 0 3 0 0 -3 36
Departure 71.2 3600 1 50 36 0 3 0 0 -3 36

PC

Nighttime

Approaching 71.3 3600 1 30 36 0 3 0 0 -1 38
Departure 74.5 3600 1 30 36 0 3 0 0 -1 41

MW

Approaching 77.7 3600 - 30 . 3 0 0
Departure 78.6 3600 - 30 - - 3 0 0 _ .

DB

Approaching 85.6 3600 3 690 36 5 3 -10 -10 -14 23
Departure 86.1 3600 3 690 30 5 3 -10 -10 -14 24

Yacht
Approaching & 

Deoarture 72.1 3600 . 190 _ 3 0 0

LPG

Approaching *71.2 3600 - 50 - - 3 0 0 . ■

Departure 71.2 3600 - 50 - - 3 0 0 - .

Note: .

(1) PC -  Peng Chau Kai To; MW -  Mui Wo Kal To; DB -  Discovery Bay Ferry; TB  -  Tugboat + barge; DB fuel - Discovery Bay Ferry for petrol filling; LPG -  LPG container vessel

(2] Estimated SEL at reterence distance ot 25m.

(3J Time = 3600s for 1 hour period.

[4) No. of Yacht in 1 hour (Both approaching & departure)

[5] Measured background noise level (BNL) at free field condition, facade correction (+3 dB(A)) has been added.

G.ton/frojKttf 3S92&M0 Cateutat»n\ENWn*fr>» traffic no<M\20151110 FtfryAtMwn*nt(ufthighlgrrttd).rfu



S I
V |

D I
v !

f. I

Overall Noise 
Level, U q  ^ m i) 

dB(A)

Prevailing Noise 
Level, Leq 

d B (A )B

Remark

50 51

.

.

.

.

.

.

For worst case 60min scenario, SEL of arrival 
activity would be used for departure activity In trie 

assessment

43 46

.
. .

No operation during niohltima

No operation during niahttime
.
.

No operation durinq niQhttime

No operation durinq niQhttime

No operation durinq niQhttime
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M ethodology

General

The fixed noise sources located within 300m of this development are considered as 
assessment area Any representative planned located within the assessment area would 
be considered in this noise assessment, adopting the noise criteria as discussed in 
Appendix 5.1.

Operational Information

All operational information is based on either site observation or operation schedule 
from operators for typical days. Based on site observation, marine-based fixed noise 
sources were mainly generated from Peng Chau kaito, Mui Wo kaito, tugboat with 
barge, vessel for the gas bottle supplier and sand barge. As shown in Figure 1-1, a 8m 
tall solid wall next to the kaito pier, a 9.8m tall solid wall next to the goods delivery 
pier and a 7.8m tall solid wall at 3-storey low rise development that near the goods 
delivery pier will be built.

Besides, further enquiry has been made with the operators, and they confirmed that 
there will be installed with acoustic treatment to enclose the conveyor belt on sand 
barge and temporary noise barrier for crane on LPG container vessels to reduce noise 
impact in future operation, therefore, this acoustic treatment would be considered in the 
noise assessment.

In addition, ferry petrol filling will be conducted in marine base filling station outside 
Discovery Bay. Therefore, the operation of oil tanker and ferries /  vessels petrol filling 
near kaito pier would be excluded in the noise assessment.

Determination o f  Sound Power Levels (SiVLs)

In order to determine the SWL of each activity, noise measurements for each selected 
marine-based fixed noise sources along Marina Drive have been conducted. SWLs of 
each activity were predicted with standard acoustic principles for noise attenuation 
(such as time, distance). The calculated SWL and the locations of noise sources are 
presented in this appendix.

Prediction o f  Noise Impacts

The SELs summarized in the above tables are then converted to establish the facade 
noise levels at NSRs, taking into account various consideration such as operation time, 
distances, number of concurrent vessels, facade effects. A summary of equations 
adopted in the marine traffic noise assessment is given in the table below.
Table A5.6: Summary of equations for marine-based fixed noise assessment

Parameters Equations

SWL, dB(A) SWL = (201og(d)+8),
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Parameters Equations

where
Lcq(»og>Ki= Measured marine-based fixed noise level, dB(A) 

d -  Distance between measurement location and the fixed noise 
source, m

Lcq jomini dB(A)

U  10mm = SWL -  (201og(dj)+8) + 201og(t)/T) + FC 

where '
dj = Distance between fixed noise source and NSR, m 

ti = Operation time o f fixed noise source within a standard 
assessment period of30min 

T -  Time period under consideration (30), min 
FC = With 3 dB(A) facade correction

Since all the noise sources from the marine vessels would not occur at the same time, 
it is important to analyze and establish the possible cases during a typical 30-minute 
period that would constitute noise impacts. The details of different scenarios are 
summarized in Appendix 5.5.

Table A5.7: Summary of all observed possible cases within 30mins

Case
Description1,1

PC MW TB SB LPG

i Nl VLU

2 nI

3 nI V12J

Note:
[1] PC -  Peng Chau Kaito;

MW -  Min Wo Kaito;
TB -  Tugboat with barge from LPG supplier, 
SB -  Sand barge with sand loading; and 
LPG -  LPG Container.

{2] Marine vessels operate in daytime only.
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Legend
( ■> Fixed Noise Measurement Locations

0  Existing fixed noise sources from Pang 
Chau Kai To / Mui Wo Kai To

O  Existing fixed noise sources from tugboat with barge

£  Existing fixed noise sources from sand barge with sand 
loading / LPG container vessel loading and unloading

0  Existing fixed noise sources from sewage pumping 
station
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Arrival /  Idlling / 
Departure
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Proposed relocated location of fixed noise sources 
from Pang Chau Kai To / Mui Wo Kai To

Proposed relocated location of fixed noise sources 
from tugboat with barge / sand barge with sand 
loading / LPG container vessel loading and 
unloading
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P roject: Discovery Bay EAS v

Jo b  No.: 235928

Title: Fixed Noise Assessment P

Subtitle* Calculation of Sound Power
‘ Level (SW L) for each source

Noise 
Source ID Description Activities/Equipment

Activities
ID

Measurement 
Distance, m

Measured 
SPL, dB(A)

Distance
Correction,

dB(A)

SW L,
dB(A)

Based on 
observation 

and operator 
information 

w o rst
operating time, 

min

Assum ed 
daytime worst 
operating time 
in 30m in,m in

Assum ed
nighttime

worst
operating time 
in 30m in,m in

Operation Period

Remark
Daytime Nighttime

P C P eng C h a u  Kaito

Idlling -  arrival PC1 15.0 56.B 31 .5 88 -1 1 1 Y Y

Idling P C 2 15.0 56.7 31.5 BB ~5 5 ■ 3 Y Y

Idlling -  ready for departure P C 3 15.0 59.6 31.5 91 -1 1 1 Y Y

M W M ui W o  Kaito

Idlling -  arrival M W 1 15.0 66 31.5 9B ~1 1 0 Y N

Idling M W 2 15.0 58.4 31.5 90 - 5 5 0 Y N

Idlling -  ready for departure M W 3 15.0 66.4 31.5 98 ~1 1 0 Y N

T B T u g  Boat + B arge

Idling for arrival TB 1 25.0 62.9 36 .0 99 - 1 0 . 10 0 Y N

Fo r worst case 30 m inutes scenario, 
T B 1 , T B 2  & T B 3  have  selected for 

assessm ent.

O ff the landing board T B 2 15.0 68.1 31 .5 100 -1 1 0 Y N

Lorries leave ba rge - T B 3 15.0 68.3 31.5 100 - 5 5 0 Y N

Lorries back to barge T B 4 15.0 68.3 31.5 100 - 5 5 0 Y N

Lift on the landing board T B 5 15.0 66 .3 31.5 98 -1 1 0 Y N

Idling for departure T B 6 25.0 62.9 36 .0 99 - 5 5 0 Y N

S B S a n d  B arge + S an d Loading T ru c k

Idling SB1 15.0 69.8 31.5 101 -1 1 0 Y N

For worst case 30 m inutes scenario, 
S B 3 , S B 4  & S B 5  have  selected for 

assessm ent.

Extend C o n v e y o r belt S B 2 12.0 69.5 29.6 99 -1 1 0 Y N

C o n v e y o r E n g in e  standby S B 3 25.0 57.9 3 6.0 94 - 3 0 20 0 Y N

T ru c k  idling + co n ve yo r load sand into truck S B 4 25.0 66.8 3 6.0 103 - 9 9 0 Y N

R elax co n ve yo r +  leave S B 5 15.0 70 .7 31.5 102 -1 1 0 Y N

L P G L P G  C ontainer V essel + L P G  
C ontainers Loading T ru c k

Idlling -  arrival LP G 1 5.0 71.2 2 2.0 9 3 -1 .5 2 0 Y N

C ra n e  operation and L P G  containers leave barge L P G 2 10.0 84 .3 2 8 .0 112 -0 .5 1 0 Y N

L P G  containers loading into truck L P G 3 5.0 73.5 2 2.0 95 -1 1 0 Y N

Idlling L P G 4 5.0 69 22 .0 91 - 5 5 0 Y N

C ra n e  operation and L P G  containers ba ck  to ba rge L P G 5 10.0 79.5 2 8 .0 . 108 -0 . 5 1 0 Y N

Idlling -  ready for departure L P G 6 5.0 82.9 22 .0 105 -1 .5 2 0 Y N

$ I
V -  •

r i
*
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Title: Fixed Noise Assessment

Subtitle: Calculation of S P L at Receivers (Daytime)

N S R ID : N10b-B1

Project: Discovery Bay EAS
Job No.: 23592B

Case 1 Peng Chau Kalto, Mui W o Kalto & Tug Boat with Barge

Noise Source ID Description ActlvIUeslEquipment
SW L,

Shortest
W orst operating Correction, dB (A ) Predicted

Remark
dB (A )

distance fm)
time (m in) Distance Time Screening Mitigation Facade S P L, d B (A )

PC1 Idlling -  arrival 88 20 1 -34 -15 . -8 0 3 34

PC2 Peng C h a u Kaito Idling 88 20 5 -34 •8 -8 0 3 41

PC3 Idlling -  ready for departure ’ 91 20 1 -34 -15 -8 0 3 37

MW1 Idlling -  arrival 98 20 1 -34 -15 -8 0 3 44

MW 2 Mui W o  Kaito Idling 90 20 5 -34 -8 -8 0 3 43

MW 3 Idlling -  ready for departure 98 20 1 -34 -15 -8 0 3 44

TB1 Idling for arrival 99 55 10 -43 -5 -5 0 3 49

TB 2 Off the landing board 100 43 1 -41 -15 -5 0 3 43

TBS
T u g  Boat + Barge

Lorries leave barge 100 48 5 -42 -8 -5 0 3 49
For worst case 30 minutes scenario, T B 1 , TB2 &

TB 4 Lorries back to barge 100 43 5 -4 \ -8 -5 0 3 - TB3 have selected for assessment.

TB 5 Lift on the landing board 98 43 1 -41 -15 -5 0 3 -

TB 6 Idling for departure 99 55 5 -43 -8 -5 0 3 -

Predicted Overall Noise Level, Leg |nr* jd B (A ) 64

Daytime criterion (A N L-5 ), d B (A ) 55
Exceedance, dB (A ) -

r

r

n

r

i

v  '

<L

Case 2 Peng Chau Kaito, Mui W o Kaito & Sand Barge + Truck sand loading

Noise Source ID Description SW L,
Shortest 

separation 
distance fm)

W orst operating Correction, d B (A ) Predicted
Remark

d B (A ) time (m in) Distance Time Screening Mitigation Facade S P L ,d B (A )

PC1 Idlling -  arrival 88 20 1 -34 -15 -8 0 3 34

PC2 Peng C hau Kaito Idling 88 20 5 -34 -8 -8 0 3 41

PCS Idlling -  ready for departure 91 20 1 -34 -15 -8 0 3 37

MW1 Idlling -  arrival 98 20 1 -34 -15 -8 0 3 44

MW 2 Mui W o  Kaito Idling 90 20 5 -34 -8 -8 0 3 43

MW3 Idlling -  ready for departure 98 20 1 -34 -15 -8 0 3 44

SB1 Idling 101 43 1 -41 -15 -5 0 3 -

SB2 Extend C o n veyor belt 99 43 • 1 -41 -15 -5 0 3 -
For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessment.
SB3 Sand Barge + Truck  sand loading Engine standby 94 43 20 -41 -2 -5 0 3 50

SB4 Tru c k  idling + conveyor load sand into truck 103 43 9 -41 -5 -5 -10 3 45

SB5 Relax conveyor + leave 102 43 1 -41 -15 -5 0 . 3 45

Predicted Overall Noise Level, Leg (tomhjdB(A) 54

Daytime criterion (A N L-5 ), dB (A ) 55

Exceedance, dB (A ) -

Case 3 Peng Chau Kaito, Mui W o Kaito & LP G  Container Vessel + LPG Containers Loading Truck

Description Actlvities/Equlpment
S W L,

Shortest
W orst operating Correction, d B (A ) Predicted

Remark
d B (A )

separation 
distance (m )

time (min) Distance Tim e " Screening Mitigation Facade S P L , d B (A )

PC1 Idlling -  arrival 88 20 1 -34 -15 -8 0 3 34

PC2 Peng C h a u Kaito Idling 88 20 5 -34 -8 -8 0 3 41

PC3 Idlling -  ready for departure 91 20 1 -34 -15 -8 0 3 37

MW1 Idlling -  arrival 98 20 1 -34 , -15 -8 0 3 44

MW 2 Mui W o  Kaito Idling 90 20 5 -34 -8 -8 0 3 43

MW3 Idlling -  ready for departure 98 20 1 -34 -15 -8 0 3 44

LPG1 Idlling -  arrival
93 43 2 -41 -12 •5 0 3 39

LPG2 C ra ne  operation and L P G  containers leave barge 112 43 1 -41 -15 -5 -10 3 45

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading Into truck 95 43 1 -41 * -15 -5 0 3 38

LPG4
Loading Truck

Idlling 91 43 5 -41 -8 -5 0 3 41

LPG5 Crane operation and L P G  containers back to barge 108 43 1 -41 -15 -5 -10 3 41

LPG6 Idlling -  ready for departure . 105 43 2 -41 -12 -5 0 3 51

predicted uveran n oise  Level, Leq pomfctjdBfA) 54

Daytime criterion (A N L-5 ), dB (A ) 55

Exceedance, dB(A) • .

■
■
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Title: Fixed Noise Assessment

Subtitle: Calculation of SP L at Receivers (Nighttime)

N S R ID : N10b-B1

P r o je c t : D is c o v e ry  B a y  E A S

J o b  N o .: 23S928

Case 1 Peng Chau Kaito, Mui W o  Kaito & Tug Boat with Barge

Noise Source ID Activitles/Equlpment s w u
Shortest 

separation 
distance {m t

W orst operating Correction, d B(A) Predicted

dB (A ) time (m in) Distance Tim e Screening Mitigation Facade S P L, d 8 (A )

PC1 Idlling -  arrival 88 20 1 -34 -15 -8 0 3 34

PC2 Peng C h a u Kaito Idling 88 20 3 -34 -10 -8 0 3 39

PC3 Idlling -  ready for departure 91 20 1 -34 -15 -8 0 3 37

MW1 Idlling -  arrival - - • • - - - • - No Nighttime operation

MW2 Mui W o  Kaito Idling - - - - - - - - - No Nighttime operation

MW3 Idlling -  ready for departure - - - - - - - - - No Nighttime operation

TB1 Idling for arrival - - - - - - - - -

TB2 Off the landing board - - - - - - - - -

TB3
T u g  Boat + Barge

Lorries leave barge - - - - - - • - -
No Nighttime operation

TB4 Lorries back to barge - - - - - - - • -

TB5 Lift on the landing board - - - - - - - - -

TB 6 Idling for departure - - - - - - ■ - -

Predicted Overall Noise Level, Leq |Wmt4d B (A ) ■ 42

Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, dB (A ) '

Case 2 Peng Chau Kaito, Mui W o Kaito & Sand Barge *  Truck sand loading

Noise Source ID Description Activitles/Equlpment
S W L,
d B (A )

Shortest 
separation 

distance (m l

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
S P L, d B (A )

Rem ark .
Distance Tim e Screening Mitigation Facade

PC1

Peng C h a u Kaito

Idlling -  arrival 88 20 1 -34 -15 -8 0 ,3 34

PC2 Idling 88 20 5 -34 -8 -8 0 3 41

PC3 Idlling -  ready for departure 91 20 1 -34 -15 -8 0 3 37

MW1

Mui W o  Kaito

Idlling -  arrival 98 - 1 - - - - - - N o Nightiime operation

MW2 Idling 90 - 5 - - - - - - No Nighttime operation

MW3 Idlling -  ready for departure 98 - 1 - - - - - - No Nighttime operation

SB1

Sand Barge + Tru c k  sand loading

Idling 101 - 1 - - - - - -

No Nighttime operation

SB2 Extend C o n veyor belt 89 - 1 - - - - -

SB3 Engine standby 94 - 20 - - - - - -

SB4 T ru c k  idling + conveyor load sand into truck 103 - 9 - - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - • - *

; . Predicted Overall Noise Level, Leq (io**»jdB{A) 

Nighttime criterion (A N L-5 ), dB (A ) 

: Exceedance, d B {A )

. 43 

45

Case 3 Peng Chau Kaito, Mui W o  Kaito & LPG Container Vessel ♦ LPG Containers Loading Truck

Noise Source ID Description Activitles/Equlpment
S W L,
dB (A )

Shortest • ■ 
f-l-sSeparation 

distance (m l

W orst operating 
time (m in) :

Correction, d 8 {A ) Predicted 
S P L , d B (A )

Remark
Distance ■ Tim e Screening Mitigation •Facade;

PC1 Idlling -  arrival 88 20 1 -34 -15 -0 0 3 34

PC2 Peng C h a u Kaito Idling 88 20 5 -34 -8 -8 0 3 41

PC3 Idlling -  ready for departure 91 20 1 -34 -15 -8 0 3 37

MW1 Idlling -  arrival 98 - 1 - - -  - - . - - No Nighttime operation

MW2 Mui W o  Kaito Idling 90 - 5 - - - - - - No Nighttime operation

MW3 Idlling -  ready for departure 98 - 1 - - - - - - No Nighttime operation

LPG1 Idlling -  arrival
93 - 2 * - - - • *

LPG2 C ra ne  operation and L P G  containers leave barge 112 - 1 - -  . - - - -

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading into truck 85 - 1 - - - - - -
No Nighttime operation

LPG4 Loading Tru c k
Idlling 91 - 5 - - - - - -

LPG5 Crane operation and L P G  containers back to barge 108 - 1 - - - - - -

LPG6 Idlling -  ready for departure 105 - 2 - - - - -

Predicted Overall Noise Level, Leq |M„k|dB(A) 43

Nighttime criterion (A N L-5 ), dB (A ) 45

.. Exceedance, d B (A ) -
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P roject: Discovery Bay EAS

Jo b  No.: 235928

Title: Fixed Noise Assessment

Subtitle: Calculation of SP L at Receivers (Daytime)

NSR ID: N l0b -B 2

Case 1 Peng Chau Kaito, Mui W o Kaito & Tug Boat with Barge

Noise Source ID Description . Actlvltles/Equlpment
SW L,

« B ( A )

Shortest 
separation 

distance (m l

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
S P L , d B (A )

: ; ... Remark . . • '

Distance Tim e Screening Mitigation Facade

PC1 tolling -  arrival 88 25 1 -36 -15 -10 0 3 30

PC2 Peng C hau Kaito Idling 86 25 5 -38 -6 -10 0 3 37

PC3 tolling -  ready for departure 91 25 1 -38 -15 -10 0 3 33

MW1 tolling -  arrival 98 25 1 -36 -15 -10 0 3 40

MW2 Mui W o  Kaito Idling 90 25 5 -38 -8 -10 0 3 39

MW3 tolling -  ready for departure 98 25 1 -36 -15 -10 0 3 40

TB1 Idling for arrival 99 61 10 -44 -5 -5 0 3 49

TB2 Off the landing board 100 50 1 -42 -15 -5 0 3 41

TB3
Tu g  Boat + Barge

Lorries leave barge 100 54 5 -43 -8 -5 0 3 46 For worst case 30 minutes scenario, T B 1 , TB2 &

TB4 Lorries back to barge 100 50 5 -42 -8 -5 0 3 • TB3 have selected for assessment.

TB5 Lift on the landing board 98 50 1 -42 -15 -5 0 3 -

TB6 Idling for departure 99 61 5 -44 -8 -5 0 3 -

predicted 0>rerall Noise Level, Leq pMn|dB(A) 53

Daytime criterion (A N L-5 ), dB (A ) 55

Exceedance, d B(A) -

Case 2 PenQ Chau Kaito, Mui W o Kaito & Sand BarQe + Truck sand loading

Noise Source ID Description Actlvitfes/Equlpment
S W L,
d B (A )

Shortest 
separation 

distance (m l

W orst operating 
time (min)

Correction, d B (A ) Predicted 
S P L, d B (A )

Remark
Distance Tim e ... Screening Mitigation Facade

PC1

Peng C h a u Kaito

tolling -  arrival 88 25 1 -38 -15 -10 0 3 30

PC2 Idling 88 25 5 -38 -8 -10 0 3 37

PCS tolling -  ready for departure 91 25 1 -36 -15 -10 0 3 33

MW1

Mui W o  Kaito

tolling -  arrival 98 25 1 -38 -15 -10 0 3 40

MW2 Idling 90 25 5 -36 -8 -10 0 3 39

MW3 tolling -  ready for departure 98 25 1 -36 -15 -10 0 3 40

SB1

S an d  Barge + T ru c k  sand loading

Idling 101 50 1 -42 -15 -5 0 3 -

For worst case 30 minutes scenario, SB3, SB4 
&SB5 have selected for assessment.

SB2 Extend C on veyor belt 99 50 1 -42 -15 -5 0 3 -

SB3 Engine standby 94 50 20 -42 *2 -5 0 3 48

SB4 Tru c k  idling + conveyor toad sand into truck 103 50 9 -42 -5 -5 -10 3 44

SB5 Relax conveyor + leave 102 50 1 -42 -15 -5 0 3 43

Predicted Overall Noise Level, Leq (i&n̂ IdB (A ) 

Daytime criterion (A N L-6 ), dB (A ) 

. .  . Exceedance, dB(A)

52 „ 

55

Case 3 Peng Chau Kaito, Mui W o Kaito & LP G  Container Vessel + LP G  Containers Loading Truck

Noise Source ID Description Actlvitles/Equlpment
S W L,

\dB(A)

Shortest 
separation 

distance (m )

W orst operating 
time (min)

Correction, d B (A ) Predicted 
S P L, d B (A )

Remark
Distance Tim e Screening Mitigation Facade

PC1 tolling -  arrival 68 25 1 -38 -15 -10 0 3 30

PC2 Peng C hau Kaito Idling 88 25 5 -38 •8 -10 0 3 37

PC3 tolling -  ready for departure 91 25 1 -36 -15 -10 0 3 33

MW1 tolling -  arrival 96 25 1 -36 -15 -10 0 3 40

MW2 Mui W o  Kaito Idling 90 25 5 -36 -8 -10 . 0 3 39

MW3 tolling -  ready for departure 98 25 1 -36 -15 -10 0 3 40

LPG1 tolling -  arrival 93 50 2 -42 -12 -5 0 3 37

LPG2 C ra ne  operation and L P G  containers leave barge 112 50 1 -42 -15 -5 - 10 3 43

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading Into truck 95 50 1 -42 -15 -5 0 3 36

LPG4 Loading Truck tolling 91 50 5 ■ A2 -8 -5 0 3 39

LPG5 Crane operation and L P G  containers back to barge 108 50 1 -42 -15 -5 -10 3 39

LPG6 tolling -  ready for departure 105 50 2 -42 -12 -5 0 3 49

Predictea uveran n o u s  Level, Loq ,jofT* ,^ B (A ) 62

Daytime criterion (A N L-5 ), dB(A) 56

Exceedance, dB (A ) . •
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Title: Fixed Noise Assessm ent

Subtitle: Calculation of S P L at Receivers (Nighttime)

N S R ID : N10b-B2

P r o je c t : D is c o v e ry  B a y  E A S

J o b  N o .: 235928

C®89 1 Peng Chau Kaito, Mul W o Kallo & Tug Boat wilh Barge

Noise Source ID Description . Activities/Equlpment S W L,
dB<A)

Shortest
separation

W orst operating 
rime (min)

Correction, d B (A ) . Predicted
S P L ,d B {A )

Remark
Distance Time Screening Mitigation Facade

PC1 Idlling -  arrival 86 25 -36 -15 -10 0 3 30

PC2 Peng C h a u  Kaito Idling 88 25 3 -36 -10 -10 0 3 35

PC3 Idlling -  ready for departure 91 25 -36 -15 -10 0 3 33

MW1 Idlling -  arrival - - - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling - - * - - - - No Nighttime operation

MW 3 Idlling -  ready for departure - - - - - - No Nighttime operation

TB1 Idling for arrival - - - - - -■ -

TB2 Off the landing board - - - - - - -

TB3
T u g  Boat + Barge

Lorries leave barge - - - -■ - ' - -

TB4 Lorries back to barge - - - - - -  '

TB5 Lift on the landing board - - - - - - -

TB6 Idling for departure - - - - - • -

Predicted Overall Noise Level, Leg ( » ma,ylB (A ) 38

Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, d B (A )

Case 2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

Noise Source ID Description : Activities/Equlpment
SW L,
<JB(A)

Shortest 
separation 

distance fm)

W orst operating 
time (m in)

Correction, d B (A ) - Predicted 
S P L , d B (A )

Remark
Distance Tim e Screening Mitigation " f a c a d e :

PC1 Idlling -  arrival . 66 25 1 -36 -15 -10 0 3 30

PC2 Peng C h a u Kaito Idling 88 25 5 -36 -8 -10 0 3 37

PCS Idlling -  ready for departure 91 25 . 1 -36 -15 -10 0 3 33

MW1 Idlling -  arrival 98 - 1 - - - - - - No Nighttime operalion

MW2 Mul W o  Kaito Idling 90 - 5 - - - - - - No Nighttime operation

MW3 Idlling -  ready for departure 98 - 1 - - - - - - No Nighttime operation

SB1 Idling 101 - 1 ■ - - - - - -

SB2 Extend C onveyor belt 99 - 1 - - - - - -

SB3 Sand Barge + T ru c k  sand loading Engine standby 94 - 20 - - - - - - No Nighttime operation

SB4 Truck idling + conveyor load sand into truck 103 - 9 - . - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - - -

.....Predicted Overall Noise Level, Leg  (MnkjdB(A) 39

Nighttime criterion (A N L-5 ), dB (A ) 45

Exceedance, dB {A )

Case 3 Peng Chau Kaito, Mui W o  Kaito & LP G  Container Vessel + LPG Containers Loading Truck

Noise S ource  ID - Description ■ ' ActlvKies/Egulpment
S W L,
d B (A )

Shortest . 
■,-r■”separation 

distance (m l

W orst operating 
time (min)

Correction, d B (A ) : Predicted 
S P t ,d B (A )

Remark
Distance iT Im e Screening Mitigation Facade

PC1 Idlling -  arrival 68 25 1 -36 ' -15 -10 0 3 30

PC2 Peng C h a u  Kaito Idling 66 25 5 -36 -8 -10 0 3 37

PC3 Idlling -  ready for departure 91 25 1 -36 -15 -10 0 3 33

MW1 Idlling -  arrival 98 - 1 - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling 90 - 5 - - - - - No Nighttime operation

MW 3 Idlling -  ready for departure 98 ■ 1 - - - - - No Nighttime operation

LPG1 Idlling -  arrival 93 - 2 - - - - -

LPG2 Crane operation and L P G  containers leave barge 112 - 1 - - - - - -

LPG3 L P G  Container V essel + L P G  Containers LP G  containers loading into truck 95 - 1 - - - - -

LPG4 Loading Truck Idlling 91 - 5 - - - - -

LPG5 Crane operation and L P G  containers back to barge 108 -  . 1 - - - - -

LPG6 Idlling -  ready for departure 105 - 2 - - - -

Predicted Overall Noise Level, Leg poaegdBfA) 39 .

Nighttime criterion (A N L-5 ), dB (A ) : 45

Exceedance, dB (A ) -  :
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P ro je ct: Discovery Bay EAS

Jo b  No.: 235928

Title: Fixed Noise Assessment

Subtitle: Calculation of SP L at Receivers (Daytime)

NSR  ID: N l0 b -B 4

Case 1 Peng Chau Kaito, Mui W o Kaito & Tug Boat with Barge

Noise Source ID Description Activitles/Equlpment
SYVL,
d B (A )

Shortest 
separation 

distance (m l

W orst operating 
time (min)

Correction. d B (A ) Predicted 
S P L, d B (A )

Remark
Distance Tim e Screening Mitigation Facade

PC1 Idlling -  arrival 88 40 1 -40 -15 -10 0 3 26

PC2 Peng C hau Kaito Idling 88 40 5 -40 -8 -10 0 3 33

PC3 Idlling -  ready for departure 91 40 1 -40 -15 -10 0 3 29

MW1 Idlling -  arrival 98 40 1 -40 -15 -10 0 3 36

MW2 Mui W o  Kaito Idling 90 40 5 -40 -8 -10 0 3 35

MW3 Idlling -  ready for departure 98 40 1 -40 -15 -10 0 3 36

TB1 Idling for arrival 99 75 10 -46 -5 0 0 3 52

TB2 O ff the landing board 100 66 1 -44 -15 -10 . 0 3 34

TB3
T u g  Boat + Barge

Lorries leave barge 100 69 5 -45 -8 0 0 3 50 For worst case 30 minutes scenario, T B 1 , TB2 &

TB 4 Lorries back to barge 100 66 5 -44 -8 0 0 3 * TB 3  have selected for assessment.

TB 5 Lift on the landing board 98 66 1 -44 -15 -10 0 3 *

TB 6 Idling for departure 99 75 5 -40 -a 0 0 3 -

Predlcted 0 \ rerall Noise Level, Leq pankjdBfA) 54

Daytime criterion (A N L-5 ), d B (A ) 55

Exceedance, d B(A) • \

Case 2 Peng Chau Kaito, Mui W o Kaito & Sand Barge + Truck sand loading

Noise Source ID Description Activitles/Equlpment
S W L,
d B (A )

Shortest 
separation 

distance (m )

W orst operating 
time (min)

Correction, d B (A ) Predicted 
S P L, d B (A )

Remark
Distance Tim e Screening Mitigation Facade

P C I

Peng C hau Kaito

Idlling -  arrival 88 40 1 -40 -15 -10 0 3 26

PC2 Idling 88 40 5 -40 -8 -10 0 3 33

PC3 Idlling -  ready for departure 91 40 1 -40 -15 -10 0 3 29

MW1

Mui W o  Kaito

Idlling -  arrival 98 40 1 -40 -15 -10 0 3 36

MW2 Idling 90 40 5 -40 -8 -10 0 3 35

MW 3 Idlling -  ready for departure 98 40 1 -40 -15 -10 0 3 36

SB1

Sand Barge + Tru c k  sand loading

Idling 101 66 1 -44 -15 -5 0 3 '

For worst case 30 minutes scenario, SB3, SB4 
&SB5 have selected for assessment

SB2 Extend C on veyor belt 99 66 1 -44 -15 -5 0 3 -

SB3 Engine standby 94 66 20 -44 -2 -5 0 3 46

SB4 Tru c k  idling + conveyor load sand into truck 103 66 9 -44 -5 -5 -10 3 41

SB5 Relax conveyor + leave 102 66 1 -44 -15 -5 0 3 41

Predicted Overall Noise Level, Leq (umhjdBfA) 

Daytime criterion (A N L-5 ), dB (A ) 

Exceedance, dB (A )

: 49 

«

Case 3 Peng Chau Kaito, Mui W o Kaito & LPG Container Vessel + LPG Containers Loading Truck

Noise Source ID . Description Activities/Equipment
S W L,
d B (A )

Shortest 
separation 

distance fm)

W orst operating 
time (min)

. Correction, d B (A ) Predicted
S P L ,d B (A )

Remark
Distance ;K |iim elS Screening Mitigation Facade

PC1 Idlling -  arrival 88 40 1 -40 -15 -10 0 3 26

PC2 Peng C hau Kaito Idling 88 40 5 -40 -8 -10 0 3 33

PC3 Idlling -  ready for departure 91 40 1 -40 -15 -10 0 3 29

MW1 Idlling -  arrival 98 40 1 -40 -15 -10 0 3 36

MW2 Mui W o  Kaito Idling 90 40 5 -40 -8 -10- 0 3 35

MW 3 Idlling -  ready for departure 98 40 1 -40 -15 -10 0 3 36

LPG1 Idlling • arrival 93 66 2 -44 -12 -10 0 3 30

LPG2 C ra n e  operation and L P G  containers leave barge 112 66 1 -44 -15 -5 -10 3 41

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading into truck 95 66 1 -44 -15 -10 0 3 29

LPG4 Loading Truck Idlling 91 66 5 -44 -8 -10 0 3 32

LPG5 C ra ne  operation and L P G  containers back to barge 108 66 1 -44 -15 -5 -10 3 37

LPG6 Idlling -  ready for departure 105 67 2 -45 -12 -10 0 3 42

- Predicted Overall Noise Level, Leq ( ^ ( d B f A ) 47

Daytime criterion (A N L-5 ), d B (A ) 55

Exceedance, d B(A) ■
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P ro je c t: Discovery Bay EAS

J o b  No.: 23592B

Title: Fixed Noise Assessment
SubUUe: Calculation of S P L at Receivers (Nighttime)

N S R ID : N10b-B4

Case Peng Chau Kaito, Mui W o Kaito & Tug Boat with Barge

Noise Source ID Description Actlvities/Equipment S W L,
«B<A)

Shortest
separation

W orst operating 
time (min)

Correction, d B(A) Predicted 
S P L , d B (A )

Remark
Distance Tim e Screening Mitigation Facade

PC1 Idlling - arrival 88 40 1 ^ 0 -15 -10 0 3 26

PC2 Peng Chau Kaito Idling 88 40 3 -40 -10 -10 0 3 31

PC3 Idlling - ready for departure 91 40 1 -40 -15 -10 0 3 29

MW1 Idlling - arrival - - - - ’ - - - - No Nighttime operation
MW2 . Mui Wo Kaito Idling - - - - - ■ - - - No Nighttime operation

MW 3 Idlling - ready for departure - - - - - - - - No Nighttime operation
TB1 Idling for arrival - - - - - - - -
TB 2 Off the landing board - - - - - - - *
TB 3

Tug Boat + Barge
Lorries leave barge - - - - - ■ - - *

No Nighttime operation
TB 4 Lorries back to barge - - - - - - - -

TB 5 Lift on the landing board - - - - - - - -

TB6 Idling for departure - - - - - - - -

Predicted Overall Noise Level, Leg |Mrr*)dB(A) . 34

Nighttime criterion (A N L-6 ), dB (A ) 45

Exceedance, dB (A )

Case 2 Peng Chau Kaito, Mui W o Kaito & Sand Barge + Truck sand loading

Noise Source ID Description Actlvities/Equipment
S W L,
<JB(A)

Shortest 
separation 

distance (m )

W orst operating 
time (min)

; Correction, d B (A ) " Predicted
S P L ,d B (A )

Remark
Distance Tim e Screening Mitigation Facade

PC1 Idlling -  arrival 68 40 1 -40 -15 -10 0 3 26

PC2 Peng C h a u  Kaito Idling 88 40 5 ^10 -8 -10 0 3 33

PC3 Idlling -  ready for departure 91 40 1 ^10 -15 -10 0 3 29

MW1 Idlling -  arrival 98 - 1 - - - - - ' No Nighttime operation

MW 2 Mui W o  Kaito Idling 90 - 5 - - - - - - No Nighttime operation

MW3 Idlling -  ready for departure 98 - 1 - - - - - - No Nighttime operation

SB1 Idling 101 - 1 - - - - - -

SB2 Extend C onveyor belt 99 - 1 - - - - - -

SB3 Sand Barge + T ru c k  sand loading Engine  standby 94 - 20 - - - - - - No Nighttime operation

SB4 Tru c k  idling + conveyor load sand into truck 103 - 9 - - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - - - -

Predicted Overall Noise Level, Leq (un*,|dB(A) 35

Nighttime criterion (A N L-5 ), dB (A )

Exceedance, d B (A ) - - - ;

Case 3 Peng Chau Kaito, Mui W o Kaito & LPG Container Vessel + LPG Containers Loading Truck

Noise Source ID • Description ......... Activitles/Equipmant
S W L,
d B (A )

Shortest 
separation 

distance fm)

W orst operating 
time (min)

Correction, dB (A ) Predicted 
S P L , d B (A )

Remark
Distance Tim e Screening Mitigation - Facade

PC1 Idlling -  arrival 88 40 1 ^10 -15 -10 0 3 26

PC2 Peng C h a u  Kaito Idling 88 40 5 -40 -8 -10 0 3 33

PCS Idlling -  ready for departure 91 40 1 -40 -15 -10 0 3 29

MW1 Idlling -  arrival 98 - 1 - - .. - - - - No Nighttime operation

MW 2 Mui W o  Kaito Idling 90 • 5 - - - - ■ -  . - No Nighttime operation

MW 3 Idlling -  ready for departure 98 - 1 - - - - - - No Nighttime operation

LPG1 Idlling -  arrival 93 - 2 - - - - - -

LPG2 C ra ne  operation and L P G  containers leave barge 112 - 1 - - - - - -

LPG3 L P G  Container Vessel + LP G  Containers L P G  containers loading into truck 95 - 1 - -  . - - - -

LPG4 Loading Truck Idlling 91 - 5 - - - - - -

LPG5 C ra ne  operation and L P G  containers back to barge 108 - 1 - - - - - -

LPG6 Idlling -  ready for departure 105 - . 2 - - - - - -

Predicted 0\retail Noise Level, Leq pomfcjdBtA) • 35

Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, d B (A ) v_ .
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P roject: Discovery B ay EA S

Jo b  No.: 235928

TIUe: Fixed Noise Assessm ent

Subtide: Calculation of S P L at Receivers (Daytime)

NSR  ID: N10b*B5

Case 1 Peng Chau Kaito, Mul W o Kailo A Tug Boat with Barge

Noise Source S W L,
Shortest

W orst operating Correction, d B (A ) Predicted
Rem ark

ID d B (A )
distance (m l time (min) Distance Tim e Screening Mitigation Facade S P L ,d B (A )

PC1 killing -  arrival 88 49 1 •42 -15 0 0 3 34

PC2 P eng C h a u  Kaito Idling 88 49 5 -42 -8 0 0 3 41

PC3 Idlling -  ready for departure 91 49 1 -42 -15 0 0 3 37

MW1 Idlling -  arrival 98 49 1 •42 -15 0 0 3 44

MW2 M ui W o  Kaito Idling 90 49 5 -42 -8 0 0 3 43

MW3 Idlling ■ ready for departure 98 49 i -42 -15 0 0 3 44

TB1 Idling for arrival 99 83 10 •46 -5 0 0 3 51

TB2 Off the landing board 100 75 1 -48 -15 -10 0 3 33

TB3
T u g  Boat + Barge

Lorries leave barge 100 77 5 -46 -8 0 0 3 49 For worst case 30 minutes scenario, T B 1 , TB 2  &

TB4 Lorries back to barge 100 75 5 -46 -8 0 0 3 - TB 3  have selected for assessment

TB5 Lift on the landing board 96 75 i -46 -15 -10 0 3 -

TB6 Idling for departure 99 83 5 -46 -8 0 0 3 -

Predicted Overall Noise Level, Leq pon,^)dB(A) 55

Daytime criterion (A N L -5 ), d B (A ) 55
Exceedance, d B (A ) -

C ass 2 Peng Chau Kaito, Mul W o Kalto & Sand Barge ♦ Truck sand loading

Noise Source
Description Activitles/Equlpment

S W L,
Shortest 

separation 
distance (m l

W orst operating Correction, d B (A ) Predicted
Rem ark

ID d B (A ) time (m in) Distance Tim e Screening Mitigation Facade S P L ,d B (A )

PC1 Idlling -  arrival 88 49 1 -42 -15 0 0 3 34

PC2 P en g  C h a u  Kaito Idling 88 49 5 -42 -8 0 0 3 41

PC3 Idlling -  ready for departure 91 49 1 -42 -15 0 0 3 37

MW1 Idlling -  arrival 96 49 1 -42 -15 0 0 3 44

MW2 M ui W o  Kaito Idling 90 49 5 -42 -8 0 0 3 43

MW3 Idlling -  ready for departure 96 49 1 ■ 42 -15 0 0 3 44

SB1 Idling 101 75 1 -46 -15 -5 0 3 -

SB2 Extend C o n ve yo r belt 99 75 1 -46 -15 -5 0 3 -
For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessment.SB3 S an d  Barge + T ru c k  sand loading E n gin e  standby 94 75 20 -46 -2 -5 0 3 45

SB4 T ru c k  idling + conveyor load sand into truck 103 75 9 -46 -5 -5 -10 3 40

SB5 Relax conveyor + leave 102 75 1 -46 -15 -5 0 3 40

Predicted Overall Noise Level, Leq  pon>to)d B (A ) 52

Daytime criterion (A N L-5 ), d B (A ) 55

Exceedance, d B (A ) -  ■■■

Case 3 Peng Chau Kailo, Mul W o Kalto & LP G Container Vessel ♦ LP G Containers Loading Truck

Noise Source 
ID

Description Activitles/Equlpment
S W L.
d B (A )

Shortest 
separation 

distance (ml

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
S P L , d B (A )

Rem ark
Distance Tim e Screening Mitigation Facade

PC1 Idlling -  arrival 86 49 1 -42 -15 0 0 3 34

PC2 P en g  C h a u  Kaito Idling 88 49 5 -42 -8 0 0 3 41

PCS Idlling -  ready for departure 91 49 1 -42 -15 0 0 3 37

MW1 Idlling -  arrival 98 49 1 -42 -15 0 0 3 44

MW2 M ui W o  Kaito Idling 90 49 5 -42 -8 0 0 3 43

MW3 Idlling -  ready for departure 98 49 1 -42 -15 0 0 3 44

LPG1 Idlling -  arrival 93 75 2 -48 -12 -5 0 3 34

LPG2 C ra n e  operation and L P G  containers leave barge 112 75 1 -46 ~ | -15 -5 -10 3 40

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading into truck 95 75 1 -46 -15 -5 0 3 33

LPG4 Loading Tru c k Idlling 91 75 5 -48 -8 -5 0 3 36

LPG5 C ra n e  operation and L P G  containers back to barge 108 75 1 -46 -15 >5 . ■ -10 3 36

LPG6 Idlling -  ready for departure 105 75 2 -46 1 2 -5 0 3 46
r r e u i o u  v . . . . . . L e v e l ,  Leq  pCmlr)d B (A ) 52

Daytime criterion (A N L-5 ), d B (A ) 55

Exceedance, d B (A ) - -
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Title: Fixed Noise Assessment

Subtitle: Calculation of S P L at Receivers (Nighttime)

NSR ID: N10b-B5

P r o je c t : D is c o v e ry  B a y  E A S

J o b  N o .: 235928

Case 1 Peng Chau Kalto, Mul W o Kalto & Tug Boat with Barge

Noise Source ID Description Actlvfties/Equlpment
S W L, Shortest Worst operating Correction, d B (A ) . Predicted

Remark
d B (A ) separation

distance fml
time (min) Distance Tim e Screening Mitigation Facade S P L , dB (A )

PC1 Idlling -  arrival ee 49 1 -42 -15 0 0 3 34

PC2 Peng C h a u Kaito Idling ee 49 3 -42 -10 0 Q 3 39

PC3 Idlling -  ready for departure 91 49 1 -42 -15 0 0 3 37

MW1 Idlling -  arrival - - ■ - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling - - - - ' - - - * No Nighttime operation

MW3 Idlling • ready for departure - - - - - -  ■ - - - No Nighttime operation

TB1 Idling for arrival - - - - - - - - -

TB2 O ff the landing board - - - - - - - * •

TB3
T u g  Boat + Barge

Lorries leave barge - - - - - - - - -

TB4 Lorries back to barge - - - - - * . - - *

T85 Lift on the landing board - - - - - - - ■ -

TB6 Idling for departure - - - - - - - - '

Predicted Overall Noise Level, Leg (M|rt,)dB(A) 42
Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, d B (A )

Case 2 Peng Chau Kaito, Mui W o Kailo & Sand Barge + Truck sand loading

Noise Source  ID Description AcUvitiesfEquIpment
S W L,
<*B(A)

Shortest 
separation 

distance fml

W orst operating 
time (min)

Correction, d B(A) Predicted 
S P L , dB (A )

Remark •*
Distance Tim e Screening Mitigation Fa ca d e ,

PC1 Idlling - arrival 86 49 1 -42 -15 0 0 3 34

PC2 Peng Chau Kaito Idling 88 49 5 -42 -8 0 0 3 41

PC3 Idlling - ready for departure 91 49 1 -42 -15 0 0 3 37

MW1 Idlling - arrival 98 - 1 - - . - - - - No Nighttime operation

MW2 Mui Wo Kaito Idling 90 - 5 • - - - - - No Nighttime operation

MW3 Idlling - ready for departure 96 - 1 - - - - - - No Nighttime operation

SB1 Idling 101 - 1 - - - - - -
SB2 Extend Conveyor belt 99 - 1 - - - - - -
SB3 Sand Barge + Truck sand loading Engine standby 94 - 20 - - - - - - No Nighttime operation

SB4 Truck idling + conveyor load sand into truck 103 - 9 • - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - - - -

Predicted Overall Noise Level, Leg (wmk|dB(A) 43

Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, d B (A )

Case 3 Peng Chau Kalto. Mui W o  Kaito & LP G  Container Vessel + LP G  Containers Loading Truck

Noise S ource  ID Description Actlvrtles/Equlpment
S W L,
dB (A )

Shortest 
separation 

distance fm)

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
S P L , d B (A )

Remark ;
Distance ^ijTme v Screening Mitigation Facade

PC1 Idlling -  arrival 88 49 1 -42 -15 0 0 3 34

PC2 Peng C h a u Kaito Idling 88 49 5 -42 -8 0 0 3 41

PC3 Idlling -  ready for departure 91 49 1 -42 -15 , 0 0 3 37

MW1 Idlling -  arrival 98 1 - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling GO - 5 - - - - - No Nighttime operation

MW 3 Idlling -  ready for departure 98 - 1 - - - - - No Nighttime operation

LPG1 Idlling -  arrival 93 - 2 - - - ■ - -

LPG2 C ra ne  operation and L P G  containers leave barge 112 - 1 - - - -

LPG3 L P G  Container Vessel + LP G  Containers L P G  containers loading into truck 95 - 1 - - - - -

LPG4 Loading Truck Idlling 91 5 - - - - -

LPG5 C ra ne  operation and L P G  containers back to barge 108 ■ 1 - ••. - - -

LPG6 Idlling -  ready for departure 105 ■ 2 - - - - -

F redlcted 0 \ rerall Noise Level, Leq (joo,v,jdB(A) 43

■ Nighttime criterion (A N L-5 ), d B (A ) 45

: Exceedance, dB {A )
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P ro je c t : D is c o v e ry  B a y  E A S

P ro je ct: Discovery Bay EAS

Jo b  No.: 235928

Title: Fixed Noise Assessment

Subtitle: Calculation of S P L at Receivers (Daytime)

N S R ID : N10b-B8

Case 1 Peng Chau Kalto. Mui W o Kalto & Tug Boat with Barge

Notee Source 10 Description
S W L,

Shortest
W orst operating . ‘ ' Correction, d B (A ) ' Predicted Remark

dB (A )
distance Im) time (m in) Distance Time Screening Mitigation Facade S P L, d B (A )

PC1 Idlling -  arrival 68 72 1 -45 -15 0 0 3 31

PC2 PenQ Chau Kaito Idling 88 72 5 -45 •8 0 0 3 38

PC3 Idlling -  ready for departure 91 72 1 -45 *15 0 0 3 34

MW1 Idlling -  arrival 98 72 1 -45 -15 0 0 3 41

MW2 Mui W o  Kaito Idling 90 72 5 -45 •8 0 0 3 40

MW3 Idlling -  ready for departure 98 72 1 -45 -15 0 0 3 41

TB1 Idling for arrival 99 103 to -48 -5 0 0 3 49

TB2 Off the landing board 100 97 1 -48 -15 0 0 3 40

TB3
T u g  Boat + Barge

Lorries leave barge 100 99 5 -48 -8 0 0 3 47 For worst case 30 minutes scenario, TB1, TB 2  S

TB4 Lorries back to barge 100 97 5 -48 -8 0 0 3 TB 3  have selected for assessment.

TB 5 Lift on the landing board 98 97 1 -48 -15 0 0 3 *

TB6 Idling for departure 99 103 5 -48 -8 0 0 3 ~
Pred Icted Orrerall Noise Level, Leq (UntsdB(A) 63

Daytime criterion (A N L-5 ), d B (A ) 55

* Exceedance, d B (A ) :

Case 2 Peng Chau Kaito, Mui W o Kaito & Sand Barge + Truck sand loading

Description - ActlvttlesfEquIpmant
S W L,

- Shortest 
separation 

distance tm)

W orst operating Correction, d B (A ) Predicted
' Remark

d B (A ) time (min) Distance Tim s Screening Mitigation tjF a c s d o i S P L , d B (A )

PC1 Idlling -  arrival 88 72 1 -45 -15 0 0 3 31

PC2 Peng C h a u Kaito Idling 88 72 5 -45 -8 0 0 3 38

PC3 Idlling -  ready for departure 91 72 1 -45 -15 0 0 3 34

MW1 Idlling -  arrival 98 72 1 -45 -15 0 0 3 41

MW2 Mui W o  Kalto Idling 90 72 5 -45 -8 0 0 3 40

MW 3 Idlling -  ready for departure 98 72 1 -45 -15 0 0 3 41

SB1 Idling 101 97 1 -48 -16 -5 0 3 -

SB2 Extend Conveyor belt 99 97 1 -48 -16 -5 0 3 -
For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessmentSB3 Sand Barge + T ru c k  sand loading E ngine  standby 94 97 20 -48 -2 -5 0 3 43

SB4 Tru c k  idling + conveyor load sand into truck 103 97 9 -48 -5  ' -5 -10 3 38

SB5 Relax conveyor + leave 102 97 1 -48 - i s -5 0 3 37

Predicted Overall Noise Laval, Leq |M*k|dB(A) 49 ••

Daytime cnterlon (A N L-5 ), d B (A ) SS -

Excssdanes, d B (A ) 3 ? - ;

Case 3 Peng Chau Kaito. Mui W o Kaito & LPG Container Vessel + LP G  Containers Loading Truck

Noise Source  ID Description ActlvRles/EquIpmsnt
S W L,
d B (A )

Shortest 
separation 

distance fm)

W orst operating 
time (m in)

Correction, d B (A ) ■
Predicted

S P L ,d B (A )
' . - Rem ark '

Distance Screening Mitigation Facade

PC1 Idlling -  arrival 88 72 1 -45 •15 0 . 0 3 31

PC2 Peng C hau Kaito Idling 66 72 5 -45 -8 0 0 3 38

PC3 Idlling -  ready for departure 91 72 1 -45 . : i - 1 6 i i 0 0 , 3 34

MW1 Idlling -  arrival 98 72 1 -45 -15 f ;; ■ ;,s :0 .,s 0 3 41

MW2 Mui W o  Kaito Idling 80 72 5 -45 . ..--8 0 3 40

MW3 Idlling -  ready for departure 96 72 1 -45 -15 0 3 41

LPG1 Idlling -  arrival 93 97 2 -48 -12 . - 5  / 0 3 32

LPG2 C ra ne  operation and L P G  containers leave barge 112 97 1 -48 3 . —15. i->/ -5 . -10 3 37

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading Into (ruck 85 97 1 -48 -15 -5 0 3 30

LPG4 Loading Truck Idlling 91 97 5 -48 ; •8 ..i;';e-.-5 y.... 0 3 33

LPG5 C ra n e  operation and L P G  containers back to barge 108 97 i -48 -15 •5 -10 3 33

LPG6 Idlling -  ready for departure 105 97 2 •48 i s -12  ^ -5 0 3 44
Predicted ove ra ll Noise Level, Leq

49

Daytim e criterion (A N L-5 ), dB (A ) 85 '

Exceedance, dB( A)

• —icMiAmorino traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\10b-B8
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P ro je c t: Discovery Bay EAS

J o b  No.: 235928

Title: Fixed Noise Assessm ent

Subtitle: Calculation of S P L at Receivers (Nighttime)

N S R 10: N10b-B8

Cese 1 Peng Chau Kaito, Mui W o Kaito & Tug Boat with Barge

Nolee Source ID Deacrtptlon AcUvttlee/EquIpment
S W L,
dB<A)

Shortest 
separation 

distance fml

W orst operating 
time (m in)

Correction, d B (A ) , - - , Predicted 
S P L , d B (A )

Remark
Distance Tim e Screening Mitigation Facade

PC1 Idlling -  arrival 88 72 1 -45 -15 0 0 3 31

PC2 Peng C h a u Kaito Idling 88 72 3 -45 -10 0 0 3 36

PC3 Idlling -  ready for departure 91 72 1 -45 -15 0 0 3 34

MW1 Idlling -  arrival - - - - - - No Nighttime operation

MW 2 Mui W o  Kailo Idling - - - - - - No Nighttime operation

M W 3 Idlling -  ready for departure • - - - - - No Nighttime operation

TB1 Idling for arrival - - - - -

TB2 Off the landing board - - - - -

TB3
T u g  Boat + B args

Lorries leave barge - - - - •

TB4 Lorries back to barge - - - - -

TBS Lift on  the landing board - - - - -

TB 6 Idling for departure - - - - -

Predicted Overall Noise Level, Leq pM h/lBfA ) 39

Nighttime criterion (A N L-6 ), d B (A )

Exceedance, d B (A )

Case 2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge *  Truck sand loading

Noise S ource  ID ■ Description Actlvttles/Equlpment
SW L,

Shortest 
separation 

distance fm)

W o n t  operating Correction, d B (A ) Predicted
d B (A ) time (m in) Distance Tim e Screening Mitigation Facade r S P L , d B (A )

PC1 Idlling - arrival 88 72 1 -45 -15 0 0 3 31

PC2 Peng Chau Kaito Idling 88 72 5 -45 -8 0 0 3 38

PCS Idlling - ready for departure 91 72 1 -45 -15 0 0 3 34

MW1 Idlling - arrival 98 - 1 - - - - - - No Nighttime operation

MW 2 Mui Wo Kaito Idling 90 - 5 - - - - - - No Nighttime operation

M W 3 Idlling - ready for departure - 98 - 1 - - - - - - No Nighttime operation

SB1 Idling 101 - 1 - - - - - -
SB2 Extend Conveyor belt 99 - 1 - - - - - -
SB3 Sand Barge + Truck sand loading Engine standby 94 • 20 - - - - - - No Nighttime operation

SB4 Truck idling + conveyor load sand into truck 103 - 9 - - - - - -
SB5 Relax conveyor + leave 102 - 1 - - - - - -

Predicted Overall Noise Level, Leq nei*|dB(A) 40 .

Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, d B (A )

Case 3 Peng Chau Kaito, Mui W o Kaito & LPG Container Vessel +  LP G  Containers Loading Truck

Noise S ource  ID Description ; ■ Acthritles/Equlpment ' -
SW L,

m ®

Shortest 
separation 

distance (m l

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
S P L , d B (A )

Remark
Distance ‘lU r n e  - Screening Mitigation Facade

PCI Idlling • arrival 86 72 1 -45 -15 0 0 3 31

PC2 Peng Chau Kaito Idling 88 72 5 -45 -8 0 0 3 38

PC3 Idlling - ready for departure 91 72 1 -45 -15 0 0 3 34

MW1 Idlling - arrival 98 1 - - - - No Nighttime operation

MW2 Mui Wo Kaito Idling 90 5 - - - - No Nighttime operation

MW3 Idlling - ready for departure 98 1 - - - - No Nighttime operation

LPG1 Idlling - arrival 93 2 - - - -

LPG2 Crane operation and LPG containers leave barge 112 1 - - - -

LPG3 LPG Container Vessel + LPG Containers LPG containers loading Into truck 95 1 - - - -
No Nighttime operation

LPG4 Loading T ruck Idlling 91 5 - - - -

LPG5 Crane operation and LPG containers back to barge 108 1 - - - -

LPG6 Idlling -  ready for departure 105 2 - - - -

■ -■ Pred lc ted O 'rerall Noise Level, Leq p »n * d B (A ) 40

Nighttime criterion (A N L-5 ), d B (A ) 45

Exceedance, d B (A ) i-: .
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P ro je ct; Discovery Bay EAS

Jo b  No.: 235928

Title: Fixed Noise Assessment

Subtitle: Calculation of S P L at Receivers (Daytime)

NSR  ID: N10b-D1

Case 1 Peng Chau Kaito, Mul W o Kalto & Tug Boat with Barge

Noise Source ID v  Description AcUvKJeslEquIpment
S W L, Shortest W orst operating . rnrrectkM l»dP(A) Predicted

Remark
d B (A )

distance fmV
- time (m in)

Distance Screening Mitigation Facade S P L , d B (A )

PC1 Idlling -  arrival 88 78 •48 -15 0 0 3 31

PC2 Peng C h a u Kaito Idling 88 76 5 . -48 -8 0 0 3 38

PC3 Idlling -  ready for departure 91 76 1 -48 -15 0 0 3 34

MW1 Idlling -  arrival 98 78 1 -48 -15 0 0 3 41

MW2 Mui W o  Kaito Idling 90 76 5 -48 -8 0 0 3 40

MW 3 Idlling -  ready for departure 98 76 1 -48 -15 0 0 3 41

TB1 Idling for arrival 99 79 10 -46 -5 0 0 3 51

TB2 Off the landing board 100 58 1 -43 -15 0 0 3 45

TB3
T u g  Boat + Barge

Lorries leave barge 100 88 5 -45 -8 0 0 3 51 For worst case 30 minutes scenario, TB 1 , TB2  &
TB4 Lorries back to barge 100 58 5 -43 •8 0 0 3 - TB 3  have selected for assessment.

TB5 Lift on the landing board 98 58 i -43 -15 0 0 3

TB6 Idling for departure 99 79 5 -48 -8 0 0 3 '

Predicted Overall N o lle  Leval, Leq tx w »^ B (A ) 55

Daytime criterion (A N L-5 ), d B (A ) 55

Exceedance, d B (A ) -

Case 2 Peng Chau Kalto, Mui W o Kaito & Sand Barge -* Truck sand loading

Noise Source ID Description S W L, Shortest
W o n t  operating Correction, dB (A ) Predicted

Remark
d B {A )

distance (m ) time (m in) Distance Tim e Screening Mitigation Facade S P L , d B (A )

PC1 Idlling -  arrival 88 76 1 -48 -15 0 0 3 31

PC2 Peng C h a u Kaito Idling 88 76 5 -48 •8 0 0 3 38

PC3 Idlling -  ready for departure 91 76 1 -48 -15 0 0 3 34

MW1 Idlling -  arrival 98 76 1 -46 -15 0 0 3 41

MW2 Mul W o  Kaito Idling 60 76 5 -48 -8 0 0 3 40

MW3 Idlling -  ready for departure 98 76 1 -48 -15 0 0 3 41

SB1 Idling 101 58 1 -43 -15 0 0 3 -

SB2 Extend C onveyor belt 99 58 1 -43 -15 0 0 3 -
For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessment.
SB3 Sand Barge + Tru c k  sand loading Engine standby 94 58 20 •43 -2 0 0 3 52

SB4 Truck  idling + conveyor load sand into truck 103 58 9 -43 -6 0 -10 3 48

SB5 Relax conveyor + leave 102 58 1 -43 -15 0 0 3 47

Predicted Overall Noise Level, Leq poMgdBfA) 55

Daytime criterion (A N L-5 ), d B (A ) 65

Excaadance, dB (A ) ■: •' :

Case 3 Peng Chau Kalto, Mul W o Kalto & LPG Container Vessel + LPG Containers Loading Truck

Noise Source ID Description . . Actlvitles/Equlpment
S W L,
d B (A )

Shortest 
separation 

distance fm) ■

W orst operating 
time (m in ) .

Correction, d B (A ) Predicted 
S P L , d B (A )

Remark
Distance Tim e f F w | | !n | Mitigation Facade

PC1 Idlling -  arrival 88 76 1 -48 -15 0 0 3 31

PC2 Peng C h a u Kaito Idling 88 76 5 -48 -8 0 0 3 38

PC3 Idlling -  ready for departure 91 76 1 -48 -15 0 0 3 34

MW1 Idlling -  arrival 98 76 1 -46 -15 0 0 3 41

MW2 Mui W o  Kaito Idling 60 76 5 -46 -8 . 0 0 3 40

MW 3 Idlling -  ready for departure 98 76 1 -46 -15 0 0 3 41

LPG1 Idlling -  arrival 93 58 2 -43 -12 0 0 3 41

LPG2 Crane operation and L P G  containers leave barge 112 58 1 -43 -15 0 -10 3 47

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading into truck 95 58 1 -43 -15 0 0 3 40

LPG4 Loading Truck Idlling 91 58 5 -43 --8 0 0 3 43

LPG5 Crane operation and L P G  containers back to barge 108 58 1 -43 -15 0 • -10 3 43

LPG6 Idlling -  ready for departure 105 58 2 -43 -12 0 0 3 53

Predicted Overall Noise Level, Leq (>fcrtJd B {A ) 55

Daytime criterion (A N L-5 ), d B (A ) 55

■■■■ Exceedance, HB(A)

G:\env\projact\235928\10 CalculationtENWnarine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\10b-D1



Title: Fixed Noise Assessment

Subtitle: Calculation of S P L at Receivers (Nighttime)

N S R ID : N10b-D1

P r o je c t : D is c o v e ry  B e y  E A S

J o b  N o .: 235928

Case 1 Peng Chau Kaito, Mui W o Kaito & Tug Boal with Barge

Noise S ource  ID Description . AcUvftlesiEquIpment
S W L,

Shortest 
separation 

distance fm)

W orst operating . Correction, d B (A ) Predicted
' Remark „

d B (A ) time (min) Distance Time Screening Mitigation Facade S P L , d B (A )

PC1 Idliing -  arrival 88 76 1 -46 -15 0 0 3 31

PC2 Peng C hau Kaito Idling 88 76 3 -46 -10 0 0 3 35

PC3 Idliing -  ready for departure 91 76 1 -46 -15 0 0 3 34

MW1 Idliing -  arrival - - - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling - - • . - - - - - No Nighttime operation

MW3 Idliing -  ready for departure. - - • - - - - - No Nighttime operation

TB1 Idling for arrival - - - - - - - -

TB2 Off the landing board - - -  ■ - - - - -

TB3
T u g  Boat + Barge

Lorries leave barge - - - - - - - -
No Nighttime operation

TB4 Lorries back to barge - - - - - - - •

TB5 Lift on the landing board - - - - - - - -

TB6 Idling for departure - - - - - ■ - -

Predicted Overall Noise Level, Leq |Wmk|d B (A ) 38

Nighttime criterion (A N L-5 ), d B (A ) . '4 5 .,- ;

Exceedance, d B (A ) 'C:,-

Case 2 Peng Chau Kaito, Mul W o Kaito & Sand Barge ♦ Truck sand loading

Noise S o u rce  ID -  ■. ■■ Description . ActlvHies/EquIpmant
S W L,
d B (A )

Shortest 
separation 

distance fm)

W orst operating 
time (m in)

■ ■. ■ Correction, dB(A) Predicted 
S P L , d B (A )

Remark -
Distance Tim s Screening Mitigation Facade:

PC1 Idliing -  arrival 68 76 1 -46 -15 0 0 3 31

PC2 Peng C h a u  Kaito Idling BB 76 5 -46 -6 0 0 3 38

PCS Idliing -  ready for departure 91 76 1 -46 -15 0 0 3 34

MW1 Idliing -  arrival 98 - 1 - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling 90 - 5 - - - ■ - - No Nighttime operation

MW3 Idliing -  ready for departure 98 - 1 - - . - - - - No Nighttime operation

SB1 Idling 101 - 1 - - - - - -

SB2 Extend C on veyor belt 99 - 1 - - - - - -

SB3 S an d  Barge + T ru c k  sand loading Engine standby 94 - 20 - - - - - - No Nighttime operation

SB4 T ru c k  idling + conveyor load sand Into truck 103 - 9 - - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - - - -

Predicted Overall Noise Level, Leq | »«* jd B (A ) 40

Nighttime criterion (A N L-5 ), d B (A ) 45 •

Exceedance, d B (A )

Case 3 Peng Chau Kaito, Mul W o Kaito & LPG Container Vessel ♦ LPG Containers Loading Truck

Noise Source  ID Description - AcdvttlssiEquIpm ent -
S W L,
dB (A )

Shortest < 
separation 

distance fm )

W orst operating 
Umo (m in)

Correction, d B (A ) ,■ Predicted 
S P L , d B (A )

' Remark . .
Distance Tim e Screening Mitigation Facade

PC1 Idliing -  arrival 88 76 1 -48 -15 0 0 3 31

PC2 Peng C h a u Kaito Idling 88 76 5 -46 -8 0 0 3 38

PC3 Idliing -  ready for departure 91 76 1 -46 -15 0 0 3 34

MW1 Idliing -  arrival 98 * 1 - No Nighttime operation

MW2 Mul W o  Kailo Idling 90 - 5 - No Nighttime operation

MW3 Idliing -  ready for departure 98 - 1 - No Nighttime operation

LPG1 Idliing -  arrival 93 2 -

LPG2 C ra n e  operation and L P G  containers leave barge 112 1 -

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading into truck 95 1 -

LPG4 Loading Truck Idliing 91 - 5 -

LPG5 Crane operation and L P G  containers back to barge 108 * 1 -

LPG6 Idliing -  ready for departure 105 • 2 - -

F redlcted Overall Noise Level, Leq (HmtijdB{A) 40

Nighttime criterion (A N L-5 ), d B(A) • 4 5
E xceedance,dB (A ) r -  -  '
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P roject: D iscovery Bay E A S

Jo b  No.: 235928

Tide: Fixed Noise Assessm ent

Subtitle: Calculation o lS P L  at Receivers (Oaytlme)

N S R  ID: N10b-D5

Case 1 Peng Chau Kaito, Mui W o Kaito & Tug Boat with Barge

Noise Source  
10

Description Actlvitles/Equlpment
SW L,

d B (A )

Shortest 
separation 

distance Im l

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
S P L , d B (A )

Rem ark

Distance Tim e Screening Mitigation Facade

PC1 Idlling - arrival 8B 110 1 -49 -15 0 0 3 27

PC2 Peng Chau Kaito Idling 88 110 5 -49 .8 0 0 3 34

PC3 Idlling - ready for departure 91 110 1 -49 -15 0 0 3 30

MW1 Idlling - arrival 98 110 1 •49 -15 0 0 3 37

MW2 Mul Wo Kaito Idling 90 110 5 -49 -a 0 0 3 38

MW3 Idlling - ready for departure 98 110 1 -49 -15 0 0 3 37

TB1 Idling for arrival 99 136 10 -51 -5 0 0 3 47

TB2 Off the landing board 100 i n 1 -49 -15 0 0 3 39

TBS
Tug Boat + Barge

Lorries leave barge 100 123 5 -50 -8 0 0 3 45 For worst case 30 minutes scenario, TB1, TB2 &
TB4 Lorries back to barge 100 111 5 -49 -8 0 0 3 TB3 have selected for assessment

TB5 Lift on the landing board 98 111 1 -49 -15 0 0 3 *
TB8 Idling for departure 99 136 5 -51 -8 0 0 3 -

P redlcted Overall Noise Level, Le q  fXM ,jdB(AJ 50

Oaytlm e criterion (A N L -3 ), d B (A ) 55

Exceedance, dB (A )

Case 2 Peng Chau Kaito, Mul W o Kaito & Sand Barge + Truck sand loading

Noise S ource S W L,
Shortest

separation
distance (m l

W o n t  operating Correction, d B (A ) Predicted
. , Rem ark . '

ID 1 B (A ) Ume (m in) Distance Tim e Screening Mitigation Facade S P L , d B (A )

PC1 Idlling - arrival 88 110 1 -49 -15 0 0 3 27

PC2 Peng Chau Kaito Idling 88 110 5 -49 -8 0 0 3 34

PCS Idlling - ready tor departure 91 110 1 -49 -15 0 0 3 30

MW1 Idlling - arrival 98 110 t -49 -15 0 0 3 37

MW2 Mui Wo Kaito Idling 90 110 5 -49 •3 ■ 0 0 3 36

MW3 Idlling - ready for departure 98 110 1 -49 -15 0 0 3 37

SB1 Idling 101 111 i -49 -15 0 0 3 *
SB2 Extend Conveyor belt 99 111 1 -49 -15 0 0 3 -

For worst case 30 minutes scenario, SB3, SB4 
&SB5 have selected for assessmenLSB3 Sand Barge + Truck sand loading Engine standby 94 111 20 -49 -2 0 0 3 46

SB4 Truck idling + conveyor load sand into truck 103 111 9 -49 -5 0 -10 3 42

SB5 Relax conveyor + leave 102 111 t -49 -15 0 0 3 41
Predicted Overall N oise  Level, Le q  pnmk)dB(AJ 50

Dsytim e criterion (A N L -S ), d B (A ) ss
Exceedance, d B (A )

CaBe 3 Peng Chau Kaito, Mul W o Kaito & LP G  Container Vessel + LP G  Containers Loading Truck

Noise Source 
ID

Description : ' Actlvitles/Equlpment
S W L,
d B (A )

Shortest 
separation 

distance (m l

W orst operating 
time (m in)

Correction, d B (A ) Predicted 
$ P L , d B (A )

' R em ark .
Distance Tim e Screening Mitigation Facade

PC1 Idlling - arrival 88 110 1 -49 -15 0 0 3 27

PC2 Peng Chau Kaito Idling 88 110 5 -49 -8 0 0 3 34

PCS Idlling - ready for departure 91 110 1 -49 -15 0 0 3 30

MW1 Idlling - arrival 98 110 1 -49 -15 0 0 3 37

MW2 Mui Wo Kaito Idling 90 110 5 -49 -a 0 0 3 36

MW3 Idlling - ready for departure 98 110 1 -49 -15 0 0 3 37

LPG1 Idlling - arrival 93 111 2 -49 -12 0 0 3 35

LPG2 Crane operation and LPG containers leave barge 112 111 1 -49 -15 0 -10 3 41

LPG3 LPG Container Vessel + LPG Containers LPG containers loading into truck 95 111 1 -49 -15 0 0 3 34

LPG4 Loading Truck Idlling 91 111 5 -49 -8 0 0 3 37

LPG5 Crane operation and LPG containers back to barge 108 111 1 -49 -15 0 -10 3 37

LPG0 Idlling - ready for departure 105 111 2 -49 -12 0 0 3 47
Predicted U verail Nolee Level, Le q  ln ^ ,r iR (f l ) 50

Daytime criterion (A N L -S ), d B [A ) 55
Exceedance, d B (A )
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Title: Fixed Noise Assessment

Subtitle: Calculation of S P L at Receivers (Nighttime)

N S R ID : N l0b -D 5

P r o je c t : D is c o v e ry  B a y  E A S

J o b  N o .; 235928

Case 1 Peng Chau Kalto, Mu! W o Kalto & Tug Boat with Barge

Notes Source ID Description . Activttles/Equtpment S W L,
dB<A)

' Shortest 
separation

W orst operating 
time (min)

- Correction, d B (A ) Predicted 
S P L , d B (A )

Remark
Distance Tim e Screening Mitigation Facade

PC1 Idlling -  arrival 88 110 1 -49 -15 0 0 3 27

PC2 Peng C hau Kaito Idling 88 110 3 -49 -10 0 0 3 32

PC3 Idlling -  ready for departure 91 110 1 -49 -15 0 0 3 30

MW1 Idlling -  arrival - - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling - - - - * - - No Nighttime operation

MW3 Idlling -  ready for departure - - - - - - - No Nighttime operation

TB1 Idling for arrival ■ - - - - - -

TB2 Off the landing board - - - - - • -

TB3
T u g  Boat + Barge

Lorries leave barge - - - - - - -
No Nighttime operation

TB4 Lorries back to barge - ■ - - - - •

TB5 Lift on the landing board - - - - - - -

TB6 Idling for departure - - - - - - -

Predicted Overall Noise Level, Leq pon*vdB(A) 35.

Nighttime criterion (A N L-6 ), d B (A ) 45 ' *

Exceedance, d B (A )

Case 2 Peng Chau Kaito, MuJ W o Kalto & Sand Barge *  Truck sand loading

Noise Source ID Description ■ . . , 1 Activftlea/Equtpment •
S W L,
d B (A )

Shortest 
separation 

distance (m l

W orst operating 
time (m in)

. Correction, d B (A ) Predicted 
S P L, d B (A )

. - -  Remark
Distance Tim e Screening Mitigation Facade.

PC1 Idlling -  arrival 88 110 1 -49 -15 0 0 3 27

PC2 Peng C hau Kaito Idling 88 110 5 -49 -8 0 0 3 34

PCS Idlling -  ready for departure 91 110 1 -49 -15 0 0 3 30

MW1 Idlling -  arrival 98 - 1 - - - - - - No Nighttime operation

MW2 Mui W o  Kaito Idling 90 - 5 - - - - - - No Nighttime operation

MW 3 Idlling -  ready for departure 98 ' - 1 - - - - - - No Nighttime operation

SB1 Idling 101 - 1 - - - - - -

SB2 Extend C onveyor belt 99 - 1 - - - * - -

SB3 Sand Barge + Truck  sand loading Engine standby 94 - 20 - - - - - - No Nighttime operation

SB4 Tru c k  idling + conveyor load sand into truck 103 - 9 - - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - - - -

Predicted Overall Notea Level, Leq <xM*.|dB(A) 36

Nighttime criterion (A N L-5 ), d B (A ) 45

E x M v d a itM i d B (A )

Case 3 Peng Chau Kaito, Mul W o Kaito & LPG Container Vessel *  LP G  Containers Loading Truck

Noise S ource  ID D escription' 1 ActivitleslEquIpment
S W L,
d B (A )

Shortest v,: 
separation 

distance (m l

W orst operating 
time (m in)

■ Correction, d B (A ) Predicted. 
S P L , d B (A )

- ' -  Remark -
Distance Tim e Screening Mitigation Facade

PC1 Idlling -  arrival 88 110 1 • -49 -15 0 0 3 27

PC2 Peng Chau Kaito Idling 88 110 5 -49 -8 0 0 3 34

PC3 Idlling -  ready for departure 91 110 1 -49 -15 0 0 . 3 30

MW1 Idlling -  arrival 98 - 1 - - - - - ' No Nighttime operation

MW2 Mui W o  Kaito Idling 90 - 5 - - - - - No Nighttime operation

MW3 Idlling -  ready for departure 98 - 1 - - - - - No Nighttime operation

LPG1 Idlling -  arrival 93 - 2 - - - - -

LPG2 C ra ne  operation and L P G  containers leave barge 112 - 1 - - - - -

LPG3 L P G  Container Vessel + L P G  Containers L P G  containers loading into truck 95 - 1 - - - - -

LPG4 Loading Tru c k Idlling 91 - 5 - - - - - -

LPG5 C ra ne  operation and L P G  containers back to barge 108 - 1 - - - - - -

LPG8 Idlling -  ready for departure 105 - 2 - - - - - -

Predicted Overall Noise Level, Leq pomhjdB(A) . 36

Nighttime criterion (A N L-5 ), d B (A ) 45

W S & i s Exceedance, d B (A ) ■■■■•■ ■
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Title : Fixed Noise A ssessm en t

Subtitle: C alculation of S P L  at Receivers (D aytim e)

N S R ID : N10b-D8

Project: Discovery Bay EAS

Job No.: 235928

C a se  1 Peng Chau Kaito, Mui W o  Kaito & Tu g  Boat with Barge

N oise  S o u rce  ID D escription A ctlvities/Equlpm ent
S W L ,
d B (A )

S hortest 

s e p a ra tio n . 
d istance  (m )

W o rs t operating 
tim e (m in )

' C o rre ctio n , d B (A ) P redicted  
S P L , d B (A )

, R em ark
D istance T im e S cre e n in g M itigation Facade

PC1 Idlling - arrival BB 82 . 1 -46 -15 0 0 3 30

PC2 Peng Chau Kaito Idling 88 82 5 -46 -8 0 0 3 37

PC3 Idlling - ready for departure 91 82 1 -46 -15 0 0 3 33

MW1 Idlling - arrival 98 82 1 -46 -15 0 0 3 40

MW2 Mui Wo Kaito Idling 90 82 5 -46 -8 0 0 3 39

MW3 Idlling - ready for departure 98 82 1 -46 -15 0 0 3 40

TB1 Idling for arrival 99 114 10 -49 -5 0 0 3 48

TB2 Off the landing board 100 92 1 . -47 -15 0 0 3 41

TB3
Tug Boat+ Barge

Lorries leave barge 100 102 5 -48 -8 0 0 3 47 For worst case 30 minutes scenario, TB1, TB2 &
TB4 Lorries back to barge 100 92 5 -47 -8 0 0 3 - TB3 have selected for assessment

TB5 Lift on the landing board 98 92 1 -47 -15 0 0 3 -

TB6 Idling for departure 99 114 5 -49 -8 0 0 3 *
P redicted  O vera ll N o ise  Le ve l, Le q  (ioajr)dB(A) 52

D aytim e  crite rio n  (A N L -6 ), d B (A ) ■ 65
E x ce e d a n c e , d B (A )

C a se  2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

S W L ,
d B (A )

Sh orte st
W o rs t operating 

tim e (m in )

C o rre ctio n , d B (A )
P redicted

R em arkN o ise  S o u rce  ID ' D escription A cdvttles/Equlpm ent separation 
d ista n ce  (m ) D istance T im e S cre e n in g M itigation Facade S P L , d B (A )

PC1 Idlling - arrival 88 82 1 -46 -15 0 0 3 30

PC2 Peng Chau Kaito Idling 88 82 5 -46 -8 0 0 3 37

PC3 Idlling - ready for departure 91 82 1 -46 -15 0 0 3 33

MW1 Idlling - arrival 98 82 1 -46- -15 0 0 3 40

MW2 Mui Wo Kaito Idling 90 62 5 -46 -8 0 0 3 39

MW3 Idlling - ready for departure 98 62 1 -46 -15 0 0 3 40

SB1 Idling 101 92 1 -47 -15 0 0 3 *

SB2 Extend Conveyor belt 99 92 1 -47 -15 0 0 3 ~
For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessmentSB3 Sand Barge + Truck sand loading Engine standby 94 92 20 -47 -2 0 0 3 48

SB4 Truck idling + conveyor load sand info truck 103 92 9 -47 -5 0 -10 3 43

SB5 Relax conveyor + leave 102 92 1 -47 -15 0 0 3 43
P redicted  O ve ra ll N o ise  Le ve l, Le q  ptMr4<lB(A) 61

D aytim e criterion (A N L -5 ), d B (A ) 66
E x ce e d a n c e , d B (A )

C a se  3 Peng Chau Kaito, Mui W o  Kaito & L P G  Container Vessel + L P G  Containers Loading Truck

N o ise  S o u rce  ID v  - D escription  : . A cdvttles/Equlpm ent
S W L ,
d B (A )

Sh orte st 
separation 

d istance  (m )

W o rs t operating 

tim e (m in )

C orre ctio n , d B (A )
P redicted  

S P L , d B (A )
, - ‘ ■ R em ark ~ - -

D istance T lm o S cre en ing M itigation Facade

PC1 Idlling - arrival 88 62 1 ■ -46 ? -16 0 0 3 30

PC2 Peng Chau Kaito Idling 88 82 6 : ■: -6 0 0 3 37

PC3 Idlling - ready for departure 91 82 1 -46 -? -15 0 0 3 33

MW1 Idlling - arrival 98 82 1 -46 -15 0 0 3 40

MW2 Mui Wo Kaito Idling 90 82 5 -46.. -8 ' 0 0 3 39

MW3 Idlling - ready for departure 98 82 . 1 - v - r . V -46 -16 0 0 3 40

LPG1 Idlling - arrival 93 92 2 '■ ,? -12 • i- 0 0 3 37

LPG2 Crane operation and LPG  containers leave barge 112 92 1 •fff f15 -yr . 0 -10 3 43

LPG3 LPG  Container Vessel + LPG  Containers LPG  containers loading into truck 95 92 1 0 0 3 36

LPG4 Loading Truck Idlling 91 92 •5 • -a- 0 0 3 39

LPG5 Crane operation and LPG  containers back to barge 108 92 1 -47 -15 o -10 3 39

LPG6 Idlling - ready for departure 105 92 2 ....- v 3 “47 . 0 0 3 49
pre d icted  o v e ra ll Noise  Le ve l, Le q

(Jo™inldB(A) 52
Daytim e criterion (A N L -6 ), d B (A ) - ■ 65 ■

______ E x ce e d a n c e , d B (A ) - ■
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Title : Fixed  N oise  A ss e ss m e n t

Subtitle: C alculation  o f S P L  at R eceivers (N ighttim e)

N S R ID : N10b-D S

Project: Discovery Bay EAS
Job No.: 235928

C a se  1 Peng Chau Kaito, Mui W o  Kaito & T u g  Boat with Barge

N oise  S o u rce  ID ' D escription  . ActivH ies/EquIpm ent
S W L ,
<JB(A)

S h o rte st 

separation 
d ista n ce  (m )

W o rs t operating 
tim e (m in )

C o rre ctio n , d B (A )
P red icted  

S P L , d B (A )
R em ark

Distance Tim e S cre en ing Mitigation Fa cade:

PC1 Idlling -  arrival 68 82 1 -48 -15 0 0 3 30

P C 2 P e n g  C h a u  Kaito Idling 68 82 5 -46 -8 0 0 3 37

P C3 Idlling -  re a d y for d ep arture 91 82 1 -46 -15 0 0 3 33

MW1 Idlling -  arrival 98 - 1 - - - - - -

M W 2 M u i W o  Kaito Idling 90 - 5 - - - - - -

M W 3 Idlling -  rea d y for departure 98 - 1 - - - - - -

TB1 Idling for arrival 99 ■ - 10 - - - - - -

T B 2 Off the la n ding  board 100 - 1 - - - - - -

TB 3
T u g  B o a t +  B arg e

Lorries le a ve  b arg e 100 -  . 5 - - - - - - For worst case 30 minutes scenario, T B 1 , T B 2  &

TB 4 Lorries b a ck  to b arg e 100 - 5 -  ' - - - - - T B 3  have selected for assessm ent

TB S Lift on  the landing  board 98 - 1 - - - - - -

T B 6 Idling for d ep arture 99 - 5 - - - - - -

P redicted  O vera ll N o ise  Le ve l, Le q  |»m ii,)dB(A) 39

N ighttim e criterion  (A N L -5 ), d B (A ) 46

E x ce e d a n c e , d B (A ) i V ;  : .';V

C a se  2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

N o ise  S o u rc e  ID D escription A ctivitles/Equlpm ent
S W L ,
1 B (A )

S h o rte st 
separation  

d is ta n ce  (m )

W o rs t operating 

tim e (m in )

C o rre ctio n , d B (A )
P red icted  

S P L , d B (A )
R em ark

Distance T im e S cre e n in g M itigation Fa ca de

PC1 Idlling - arrival 86 82 1 -46 -15 0 0 3 30
PC2 Peng Chau Kaito Idling 88 82 5 -46 -8 0 0 3 37
PC3 Idlling - ready for departure 91 82 1 -46 -15 0 0 3 33
MW1 Idlling - arrival 98 - 1 - - - - -
MW2 Mui Wo Kaito Idling 90 - 5 - - - - -

MW3 Idlling - ready for departure 98 - 1 - - - - -
SB1 Idling 101 - 1 - - - - -
SB2 Extend Conveyor belt 99 - 1 - - - - -
SB3 Sand Barge + Truck sand loading Engine standby 94 - 20 - - - - - No Nighttime operation
SB4 Truck idling + conveyor load sand into truck 103 - 9 - - - - -
SB5 Relax conveyor + leave 102 - 1 - . - - - -

P redicted  O vera ll N o ise  Level, L e q  |unin)dB(A) 39
N ighttim e crite rio n  (A N L -6 ), d B (A ) --fe  45 • V -

E xce e d a n ce , d B (A )

C a se  3 Peng Chau Kaito, Mui W o  Kaito & L P G  Container Vessel -r L P G  Containers Loading Truck

N o ise  S o u rc e  ID D escription A ctivities/Equipm ent
S W L ,
d B (A )

S h o rte st 

se pa ration  
d is ta n ce  (m )

W o rs t operating 
tim e (m in )

, ' ;  . C o rre ctio n , d B (A )
P red icted  

S P L , d B (A )
R e m ark

D istance T lm o S cre e n in g M itigation Fa ca de

PC1 Idlling • arrival 88 82 1 -46 -15 0 0 3 30

P C 2 P e n g  C h a u  K aito Idling 88 82 5 -46 -8 0 0 3 37

P C3 Idlling -  re a d y  for d ep a rtu re 91 82 1 -48 -15 0 0 3 33

MW1 Idlling -  arrival 98 - 1 - - - -

M W 2 M u i W o  K aito Idling 90 - 5 - - - -

M W 3 Idlling -  re a d y for d ep a rtu re 98 - 1 - - - -

LPG1 Idlling -  arrival 93 - 2 - - - -

LP G 2 C ra n e  opera tio n  a n d  L P G  co n ta in e rs  le a v e  b a rg e 112 - 1 - - - -

LP G 3 L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs L P G  co n ta in e rs  lo ad ing  into truck 95 - 1 - - - -

LP G 4 L o a d in g  T ru c k Idlling 91 * 5 - - - -

LP G 5 C ra n e  opera tio n  a n d  L P G  co n ta in e rs  b a c k  to b a rg e 108 - 1 - - - -

LP G 6 Idlling -  re a d y for d ep a rtu re 105 ' * 2 - - - -

P redicted  O verall N o ise  Le ve l, Le q  porinidBfA) 39

N igh ttim e  criterion  (A N L -6 ). d B (A ) 45

E xce ed a nce, d B (A ) ■ ■
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P ro je c t : D is co ve ry  B ay E A S

J o b  No.: 235928

Title : Fixed N oise  A ss e ss m e n t

Subtitle: C alculatio n  o f S P L  at R eceivers (Daytim e)

N S R  ID: N 10b-D 8

C a se  1 Peng Chau Kaito, Mui W o  Kaito 4  Tu g  Boat with Barge

N o ise  S ou rce  ID D escription Activttles/Equipm ent
S W L ,

d B (A )

Sh orte st 
separation 

d istance  (m )

W o rs t operating 
tim e (m in )

/ C orre ctio n , d B (A ) "
Predicted 

S P L , d B (A )
.■ .:■■■ ■ • '/..".Remark.

Distance T im e S cre e n in g M itigation Fa ca d e

PC1 Idlling - arrival 88 70 1 -45 -15 0 0 3 31

PC2 Peng Chau Kaito Idling 88 70 5 -45 -8 0 0 3 38

PC3 Idlling - ready for departure 91 70 1 -45 -15 0 0 3 34

MW1 Idlling - arrival 98 • 70 1 -45 -15 0 0 3 41

MW2 Mui Wo Kaito Idling 90 70 5 -45 -8 0 0 3 40

MW3 Idlling - ready for departure 98 70 , 1 -45 -15 0 0 3 41

TB1 Idling for arrival 99 106 10 -49 -5 0 0 3 49

TB2 Off the landing board 100 90 1 -47 -15 0 0 3 41

TB3
Tug Boat + Barge

Lorries leave barge 100 97 5 -48 -8 0 0 3 47 For worst case 30 minutes scenario, TB1, T82 4
TB4 Lorries back to barge 100 90 5 -47 -8 0 0 3 - TB3 have selected for assessment

TB5 Lift on the landing board 98 90 1 -47 -15 0 0 3 -

TB6 Idling for departure 99 106 5 -49 -8 0 0 3 *

Predicted O v e ra ll N o ise  L e v e l L e q  (um tn)dB(A) S3

D aytim e  c riterion  (A N L -6 ),  d B (A ) • 65
E x ce e d a n c e , d B (A ) •

C a se  2 Peng C hau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

Noise  S o u rce  ID D escription Activttles/Equipm ent
S W L ,

d B (A )

S h o rte st '
W o rs t operating 

tim e (m in )

■ C o rre ctio n , d B (A ) '  -  _
Predicted

R em arkseparation 
d ista n ce  (m ) Distance T im e S cre e n in g Mitigation Fa ca de S P L , d B (A )

PC1 Idlling - arrival 88 70 1 -45 -15 0 0 3 31

PC2 Peng Chau Kaito Idling 88 70 5 -45 •8 0 0 3 38

PC3 Idlling - ready for departure 91 70 1 -45 -15 0 0 3 34

MW1 Idlling - arrival 98 70 1 -45 -15 0 0 3 41

MW2 Mui Wo Kaito Idling 90 70 5 -45 •8 0 0 3 40

MW3 Idlling - ready for departure 98 70 1 -45 -15 0 0 3 41

SB1 Idling 101 90 1 -47 -15 0 0 3 *

SB2 Extend Conveyor belt ' 99 90 1 -47 -15 0 0 3 -
For worst case 30 minutes scenario, SB3, SB4 

4SB5 have selected for assessmentSB3 Sand Barge + Truck sand loading Engine standby 94 90 20 -47 -2 0 0 3 48

SB4 Truck idling + conveyor load sand into truck 103 90 9 -47 -5 0 -10 3 44

SB5 Relax conveyor + leave 102 90 1 -47 -15 0 0 3 43
Predicted O ve ra ll N o ise  Le ve l, L e q  p o M ^d B fA ) 62

D aytim e criterion (A N L -5 ),  d B (A ) 55 ■
E x ce e d a n c e , d B (A )

C a se  3 Peng Chau Kaito, Mui W o  Kaito 4  LP G  Container Vessel + L P G  Containers Loading Truck

N o ise  S o u rce  ID D escription „ ’ - Activttles/Equipm ent
S W L ,

d B (A )

S h o rte st 

separation 
d ista n ce  (m )

W o rs t operating 
tim e (m in )

’ C o rre ctio n , d B (A ) '
Predicted 

S P L , d B (A )
. R em ark

Distance T im e S cre e n in g M itigation Fa ca de

PC1 Idlling - arrival 88 70 1 -45 -15 0 0 3 31

PC2 Peng Chau Kaito Idling 88 70 5 -45 -8 0 0 3 38

PC3 Idlling - ready for departure 91 70 1 -45 -15 0 0 3 34

MW1 Idlling - arrival 98 70 1 -45 -15 0 0 3 41

MW2 Mui Wo Kaito Idling 90 70 5 -45 -8 0 0 3 40

MW3 Idlling - ready for departure 98 70 1 -45 -15 0 0 3 41

LPG1 Idlling - arrival 93 90 2 -47 -12 0 0 3 37

LPG2 Crane operation and LP G  containers leave barge 112 90 1 -47 -15 p -10 3 43

LPG3 LPG  Container Vessel + LPG  Containers LPG  containers loading into truck 95 90 1 -47 -15 0 0 3 36

LPG4 Loading Truck Idlling 91 90 5 -47 -8 0 0 3 39

LPG5 Crane operation and LPG  containers back to barge 108 90 1 -47 -15 0 -10 3 39

LPG6 Idlling - ready for departure 105 90 2 -47 -12 0 0 3 49
P redicted  O ve ra ll N o ise  Level, Le q  |Mml^ d B (A ) . 62

D aytim e criterion (A N L -5 ), d B (A ) - 55 '

E xce e d a n ce , d B (A )
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ntle: Fixed N oise  A ssessm en t

Subtitle: C alculation  of S P L  at Receivers (N ighttim e)

HSR ID : N 10b-D 8

’ reject: Discovery Bay EAS
lob No.: 235928

Case 1 Peng Chau Kaito, Mui W o  Kaito & Tug  Boat with Barge

Noise S o u rce  ID D escription ..  A ctlvitles/Equlpm ent . S W L ,
d B (A )

S h orte st 
separation 

d ista n ce  (m )

W o rs t operating 
tim e (m in )

C orre ction , d B (A ) . -
Predicted 

S P L , d B (A )
R em ark

D istance T im e S creening Mitigation Fa ca d e

PC1 Idlling -  arrival 88 70 ' 1 -45 -15 0 0 3 31

P C 2 P e n g  C h a u  K aito Idling 88 70 5 -45 -8 0 0 3 38

PC3 Idlling -  re a d y for dep arture 91 70 1 -45 -15 0 0 3 34

MW1 Idlling • arrival 98 - 1 - - - - '

M W 2 M u i W o  Kaito Idling 90 - S * - ■ -

M W 3 Idlling -  re a d y for dep arture 98 - 1 - - * .

TB1 Idling for arrival 99 - 10 - - - - *

TB 2 O ff th e  la n ding  board 100 - 1 - - -

TB 3
T u g  B o a t+  B a rg e

Lorries le a v e  b a rg e 100 - 5 - - - For worst case 30 minutes scenario, TB 1 , T B 2  &

TB 4 Lorries b a c k  to b arg e 100 - 5 - - - -■ - T B 3  have selected for assessm ent

TB 5 Lift on  the  landing  board 98 - 1 - - - - -

TB 6 Idling for dep arture 99 - 5 - - - -

P redicted  O vera ll Noise Le ve l, Le q  ponin)dB(A) 40

Nighttim e c riterion  (A N L -6 ),  d B [A ) 45

E x ce e d a n c e , d B (A )

C a se  2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

N oise  S o u rce  ID D escription A ctlvitles/Equlpm ent S W L ,
d B (A )

S h o rte st 
- '  separation  

d ista n ce  (m )

W o rs t operating 

tim e (m in )

C orre ction , d B (A )
Predicted 

S P L , d B (A )
R em ark

D ista n ce T im e S creening M itigation Fa ca d e

PCI
Peng Chau Kaito

Idlling - arrival 88 70 1 -45 -15 0 0 . 3 31
PC2 Idling 88 70 5 -45 -8 0 0 3 38
PC3 Idlling - ready for departure 91 70 1 -45 -15 0 0 3 34

MW1
Mui Wo Kaito

Idlling - arrival 98 - 1 - - - - - -

MW2 Idling 90 - 5 - - - - - - .
MW3 Idlling - ready fo r  departure 98 - 1 - - - - - -
SB1

Sand Barge + Truck sand loading

Idling 101 - 1 - - - - - -

No Nighttime operation
SB2 Extend Conveyor belt 99 - 1 - - - - - -
SB3 Engine standby 94 - 20 - - - - - -
SB4 Truck idling + conveyor load sand into truck 103 - 9 - - - - - -

SB5 Relax conveyor + leave 102 - 1 - - - - - -

P redicted  O vera ll Nolae Le ve l, Le q  (30minjdB(A) 

N ighttim e criterion (A N L -6 ), d B (A ) 

E xce e d a n ce , d B (A )

40

45

C a s e  3 Peng Chau Kaito, Mui W o  Kaito & L P G  Container Vessel + L P G  Containers Loading Truck

N o lae  S o u rc e  ID D escription . ' A ctlvitles/Equlpm ent
S W L ,

d B (A )

V " S h orte st 
separation  

d ista n ce  (m )

W o rs t operating 
tim e (m in )

- . ' . C o rre ction , d B (A )
Predicted 

S P L , d B (A )
R em ark

D istan ce T im e S creening M rtigation F a ca d e

PC1 Idlling -  arrival 88 70 1 -45 -15 0 0 3 31

P C 2 P e n g  C h a u  Kaito Idling 88 70 5 -4 5 -8 0 0 3 38

P C 3 Idlling -  rea d y for d ep arture 91 70 1 -45 -15 0 0 3 34

M W 1 Idlling -  arrival 98 “ 1 - - - . - -

M W 2 M u i W o  Kaito Idling 90 - 5 - -  ' - - -

M W 3 Idlling -  re a d y for d ep arture 98 - 1 - - - - -

LPG1 Idlling -  arrival 93 - 2 - - - - -

LP G 2 C ra n e  operation  and  L P G  co n ta in e rs  le a v e  b a rg e 112 - 1 - - ■ - - -

L P G 3 L P G  C o n ta in e r V e s s e l + L P G  C o n ta in e rs L P G  c on ta ine rs  lo ad ing  into truck 95 - 1 -  ' - - - - ..........  ..
LP G 4 L o a d in g  T ru c k Idlling 91 - 5 - - - - -

L P G 5 C ra n e  operation  a n d  L P G  co n ta in e rs  b a ck  to  b a rg e 108 * 1 - - - - -

LP G 6 Idlling -  ready for d ep arture 105 2 - - - - -

P redicted  O verall N o ise  Le ve l, L e q  ppmiiddBtA) ■ 40

Nighttim e criterion  (A N L -6 ), d B (A ) . 46

E x ce e d a n c e , d B (A ) TV  :f
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P ro je c t : D isco ve ry B ay E A S

J o b  N o .: 236926

Tid e : Fixed Noise A ssessm ent

Subtitle: Calculation of S P L  at Receivers (D aytim e)

N S R  ID: N10b-A1

C a se  1 Peng Chau Kaito, Mul W o  Kaito & Tu g  Boat with Barge

N o ise  S o u rce  ID D escription ActivH iesyEquIpm ent
S W L ,

d B (A )

Sh orte st 
separation 

d ista n ce  (m )

W o rs t operating 

tim e (m in )

C o rre ctio n . d B (A ) P redicted  
S P L , d B (A )

R em ark
Distance Tim e S cre e n in g M itigation Facade

PC1 Idlllng -  arrival 88 50 1 -42 -15 -10 0 3 24

P C2 P e n g  C h a u  K aito Idling 88 50 5 -42 -8 -10 0 3 31

P C3 Idlling -  rea d y for d eparture 91 50 1 -42 -15 -10 0 3 27

MW1 Idlling -  arrival 98 50 1 -42 -15 -10 0 3 34

M W 2 M u i W o  Kaito Idling 90 50 5 -42 -8 -10 0 3 33

M W 3 Idlling -  rea d y for dep arture 98 50 1 -42 -15 -10 0 3 34

TB 1 Idling for arrival 99 41 10 -40 -5 -10 0 3 47

T B 2 O ff  the  landing b o a rd 100 25 1 -36 -15 -10 0 3 42

T B 3
T u g  B o a t*  B a rg e

Lo rrie s le a v e  b a rg e 100 32 5 -38 -8 -10 0 3 47 For worst case 30 minutes scenario, T B 1 , T B 2  &

TB 4 Lo rrie s b a ck  to b a rg e  . 100 25 5 -36 -8 -10 0 3 - T B 3  have selected for assessm ent

TB 5 Lift on  the landing board 98 25 1 -36 -15 -10 0 3 *

TB S Idling for dep arture 99 41 5 -40 -8 -10 0 3 -

P redlcted O ve ra ll N o ise  Le ve L  L e q  pomi^d B (A ) 61

D aytim e  c rite rio n  (A N L -6 ),  d B (A ) ' 56 •

E x ce e d a n c e , d B (A ) V V -

C a se  2 Peng Chau Kaito, Mul W o  Kaito & Sand Barge + Truck  sand loading

Noise S o u rce  ID D escription A ctlvltloe/Equlpm ent
S W L ,
d B (A )

S h orte st
W orst operating 

tim e (m in )

C o rre ctio n , d B (A )
P redicted

R em arkseparation 

d istance  (m ) D istance T im e S cre en ing M itigation Fa ca de S P L , d B (A )

PC1 Idlling -  arrival 88 50 1 -42 -15 -10 0 3 24

P C2 P e n g  C h a u  Kaito Idling 88 50 5 -42 -8 -10 0 3 31

P C3 Idlling -  ready for departure 91 50 1 -42 -15 -10 0 3 27

MW1 Idlling -  arrival 98 50 1 -42 -15 -10 0 3 34

M W 2 Mui W o Kaito Idling 90 50 5 -42 -8 -10 0 3 33

M W 3 Idlling - ready for departure 98 50 1 -42 -15 -10 0 3 34

SB1 Idling 101 25 1 -36 -15 -10 0 3 -

SB2 Extend Con veyo r belt 99 25 1 -36 -15 -10 0 3 -
For worst case 30 minutes scenario, SB3, S B 4 

& SB5 have selected for assessm ent
SB3 S a n d  Ba rge +  T ru ck  sa n d  loading E n g in e  standby 94 25 20 -36 -2 -10 -10 3 39

SB4 Tru ck  idling +  co n veyor load sa n d  into truck 103 25 9 -36 -5 -10 -10 3 45

S B 5 R e la x  conveyor +  leave 102 25 1 -36 -15 -10 0 3 44

Predicted O ve ra ll N o ise  Le ve l, Le q  pondnjdBfA) 49

D aytim e  crite rio n  (A N L -6 ). d B (A ) ■ 65

E x ce e d a n c e , d B (A ) v v - :

C a se  3 Peng C hau Kaito, Mui W o  Kaito & L P G  Container Vessel + L P G  Containers Loading Truck

N o ise  S o u rce  ID . D escription - A ctivitles/Equlpm ent '
S W L ,
d B (A )

' S h o rte st - 

separation 
d istance  (m )

W o rs t operating 
tim e  (m in )

. - -  C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark

Distance T im e S cre en ing M itigation Facade

PC1 Idlling -  arrival 68 50 1 -42 -15 -10 0 3 24

P C 2 P e n g  C h a u  Kaito Idling 88 50 5 -42 -8 -10 0 3 31

P C 3 Idlling -  re a d y for d ep arture 91 50 1 1 -42 -15 -10 0 3 27

MW1 Idlling -  arrival 98 50 1 •42 -15 -10 0 3 34

M W 2 M ui W o  Kaito Idling 90 50 5 -42 •8 -10 0 3 33

M W 3 Idlling -  re a d y for d ep arture 98 50 1 -42 -15 -10 0 3 34

LPG1 Idlling -  arrival 93 25 2 -38 -12 -10 0 3 38

LP G 2 C ra n e  operation  a n d  L P G  co n ta in e rs  le a v e  b arg e 112 25 1 -38 -15 -10 -10 3 44

LP G 3 L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs L P G  c on ta ine rs  lo ad ing  into truck 95 25 1 -36 -15 -10 0 3 37

LP G 4 Lo a d in g  T ru c k Idlling 91 25 5 -36 •8 -10 0 3 40

LP G 5 C ra n e  operation  a n d  L P G  c o n ta in e rs  b a c k  to b a rg e 108 25 1 -38 -15 -10 -10 3 40

LP G 6 Idlling -  re a d y for d ep a rtu re 105 25 2 -36 -12 -10 0 3 50

r ' .u i c m u  o v e ra ll n o is e  Le ve l, Le q  ^ ^ d B ( A ) 62

D aytim e  c rite rio n  (A N L -6 ),  d B (A ) . 66
-

E xce e d a n ce , d B (A ) : 1 V - ' ' ;  ‘V
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Title : Fixed  N oise  A ss e ss m e n t

Subtitle : C alculation  o f S P L  at R eceivers (N ighttim e)

N S R  ID : N IO b -A I

Project: Discovery Bay EAS

Job No.: 235928

C a se  1 Peng Chau Kaito, Mui W o  Kaito & Tu g  Boat with Barge

N o ise  S o u rce  ID . D escription Activfttas/Equlpm ent S W L ,
d B (A )

S h o rte st - 
separation  

d ista n ce  (m )

W o rs t operating 
tim e (m in )

. C orre ctio n , d B (A ) - -
Predicted 

S P L , d B (A )
R em ark

D istance -  T im e S cre en ing Mitigation Fa ca d e

PC1 Idlling -  arrival 88 50 1 -42 -15 -10 0 3 24

P C 2 P e n g  C h a u  Kaito Idling 88 50 5 -42 -8 -10 0 3 31

P C 3 Idlling -  re a d y for departure 91 SO 1 -42 -15 -10 0 3 27

MW 1 Idlling -  arrival 98 - 1 - -

M W 2 M u i W o  Kaito Idling 90 - 5 - - *

M W 3 Idlling -  re a d y for departure 98 - 1 - > - -

TB1 Idling for arrival 99 - 10 - - - -

TB 2 O ff the  la n d in g  board 100 - 1 - - - -

T B 3 Lo rrie s le a v e  b arg e 100 - 5 - - - -  ' For worst case 30 minutes scenario, T B 1 , T B 2  8.

TB 4 Lo rrie s b a c k  to b arg e 100 - 5 - - - T B 3  have selected for assessm ent

T B 5 Lift on  the la n ding  board 98 - 1 - - - -

T B S Idling for departure 99 - 5 - - -

P redicted  O vera ll N o ise  Level, Lo q  p iM ^ d B tA ) 33

N ighttim e criterion (A N L -6 ),  d B (A ) 46

E x ce e d a n c e , d B (A )

C a s e  2  Peng Chau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

N o ise  S o u rc e  ID D escription Actlvlties/Equlpm ent
S W L ,
d B (A )

S h orte st 
separation  

d ista n ce  (m )

W o rs t operating 

tim e (m tn)

C o rre ctio n , d B (A )
Predicted 

S P L , d B (A )
R em ark

Distance Tim e S cre en ing M itigation Fa ca de

PC1 Idlling - arrival 88 50 1 A2 -15 -10 0 3 24

P C 2 P e n g  C h a u  Kaito Idling 88 50 5 -42 -8 -1 0 0 3 31

P C 3 Idlling - ready for departure 91 50 1 -42 -15 -10 0 3 27

M W 1 Idlling -  arrival 98 - 1 - - - - - -

M W 2 Mui W o  Kaito Idling 90 - 5 - - - - - -

M W 3 Idlling -  ready for departure 98 - 1 - - - - - -

SB1 Idling 101 - 1 - - - - - -

S B 2 Extend C o n v ey o r belt 99 - 1 - - - - - -

S B 3 S a n d  B a rge + T ru ck  sa n d  loading E n g in e  standby 94 - 20 - - - - - - No Nighttime operation

SB4 Tru ck  idling + conveyor load sa n d  into truck 103 - 9 - - - - - -

S B 5 R e la x  co n veyor + leave 102 - 1 - - - - - -

Predicted O ve ra ll N oise  Le ve l, Le q  pomin)dB(A) 33 ..

N ighttim e c riterion  (A N L -6 ), d B (A ) ' 46 .

E x ce e d a n c e , d B (A ) -

C a se  3 Peng Chau Kaito. Mui W o  Kaito & LP G  Container Vessel + L P G  Containers Loading Truck

Noise' S o u rce  ID D escription Activttias/Equlpm ent
S W L ,
d B (A )

S h o rte st 
separation  

d ista n ce  (m )

W o rs t operating 
Urns (m in )

■ ■ ■ C o rre ctio n , d B (A ) -
Predicted 

S P L , d B (A )
R e m a rk - .

Distance T im e S cre en ing M itigation Fa ca de

PC1 Idlling - arrival 88 50 1 -42 -15 -10 0 3 24
PC2 Peng Chau Kaito Idling 88 50 5 -42 -8 -10 0 3 31
PC3 Idlling - ready for departure 91 50 1 -42 -15 -10 0 3 27
MW1 Idlling - arrival . 98 - 1 - - - - - -

MW2 Mui Wo Kaito Idling 90 - 5 - ■ - - - - -
MW3 Idlling - ready for departure 98 * 1 - - - ■ - - -
LPG1 Idlling - arrival 93 * 2 - - - - - -

LPG2 Crane operation and LPG  containers leave barge 112 * 1 - - - - ■ - -
LPG3 LPG  Container Vessel + LPG  Containers LPG  containers loading into truck 95 * 1 •• - - - - -
LPG4 Loading Truck Idlling 91 - 5 - ■ - - - - -
LPG5 Crane operation and LPG  containers back to barge 108 * 1 - - - - - -
LPG6 Idlling - ready for departure 105 * 2 - - - - - -

P red icted  O rrerall N oise Le ve l, L e q  p om ^dBJA ) 33

Nighttim e criterion (A N L -6 ),  d B (A ) 45
E xce e d a n ce , d B (A )
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Title : Fixed N oise  A ssessm en t

Subtitle: C a lcu la tio n  o f S P L  at R eceivers (D aytim e)

N S R  ID : N 1 0b -A 2

Project: Discovery Bay EAS

Job No.: 235928

C a se  1 Peng Chau Kaito, Mul W o  Kaito & Tu g  Boat with Barge

N o ise  S o u rce  ID D escription . Activittes/Equtpm ent
S W L ,

«IB (A )

S hortest 
separation 

d istance (m )

W o rs t operating 

tim e (m in )

. C o rre ctio n , d B (A )  , '
P redicted  

S P L , d B (A )
R em ark

Distance T im e ' S cre en ing M itigation Fa ca de

P C I Idlling -  arrival 88 56 1 -43 -15 -10 0 3 23

P C2 P en g C h a u  Kaito Idling 88 56 5 -43 -8 -10 0 3 30

PCS Idlling -  ready for departure 91 56 1 -43 -15 -10 0 3 26

MW1 Idlling -  arrival 98 56 1 -43 -15 -10 0 3 33

M W 2 Mui W o Kaito Idling 90 56 5 -43 -8 -10 0 3 32

M W 3 Idlling -  ready for departure 98 56 1 -43 -15 -10 0 3 33

TB1 Idling for arrival 99 45 10 -41 -5 -10 0 3 46

TB 2 O ff the landing board 100 31 1 -38 -15 -10 0 3 40

T 8 3 Lo rries le a v e  barge 100 37 5 -39 -8 -10 0 3 46 For worst case 30 minutes scenario, T B 1 , T B 2  &

TB 4
i u y  uueu T  D o iy o

Lo rries b a ck  to barge 100 31 5 -38 -8 -10 0 3 - T B 3  have selected for assessm ent

TB 5 Lift on the landing board 98 31 1 -38 -15 -10 0 3 -

TB 6 Idling for departure 99 45 5 -41 -8 -10 0 3 *

Predicted O ve ra ll N o ise  Le ve l, L e q  ponin]dB(A) 60

D aytim e crite rio n  (A N L -6 ),  d B (A ) ■ 6 5 .

E xce e d a n ce , d B (A ) ■ ■ r: :

C a se  2 Peng Chau Kaito. Mul W o  Kaito & Sand Barge + Truck sand loading

N o ise  S o u rce  ID S W L ,
d B (A )

Sh orte st
W orst operating 

S m s  (m in )

C o rre ctio n , d B (A )
P redicted

R em arkD escription - A ctivttle slEq u Ipm e n t separation 
d istance  (m ) Distance T im e S cre e n in g M itigation Fa ca de S P L , d B (A )

PC1 Idlling -  arrival 88 56 1 -43 -15 -10 0 3 23

P C 2 P e n g  C h a u  Kaito Idling 88 56 5 4 3 -8 -10 0 3 30

P C3 Idlling -  ready for departure 91 66 1 4 3 -15 -10 0 3 26

MW1 Idlling -  arrival 98 56 1 4 3 -1 5 -1 0 0 3 33

M W 2 Mui W o Kaito Idling 90 56 5 4 3 -8 -10 0 3 32

M W 3 Idlling - ready for departure 98 56 1 4 3 -1 5 -10 0 3 33

SB1 Idling 101 31 1 -38 -15 -10 0 3 -

SB2 Extend C o n v ey o r belt 99 31 1 -38 -1 5 -10 0 3 -
For worst case 30 minutes scenario, SB3, S B 4 

& SB 5 have selected for assessm entS B 3 S a n d  Ba rge + T ru ck  sa n d  loading En g in e  standby 94 31 20 ■38 -2 -10 0 3 47

SB4 T ru ck  idling + co n veyor load san d  into truck 103 31 9 •38 -5 -10 -10 3 43

S B 5 R e la x  co nveyor + leave 102 31 1 •38 -15 -10 0 3 42

P redicted  O vera ll N o ise  Le ve l, L e q  (9tM „ jd B (A ) . ■ 60

D aytim e criterion  (A N L -6 ), d B (A ) 65

E xce ed a nce, d B (A )

C a se  3 Peng C hau Kaito, Mui W o  Kaito & L P G  Container Vessel + L P G  Containers Loading Truck

N o ise  S o u rce  ID D escription  • A ctjvtties/E qulpm ent
S W L ,
d B (A )

S hortest 

separation ' 

d istance  (m )

W o rs tb p ira U rtg

tim e (m in )

—
m C o rre ctio n , d B (A )

Predicted 
S P U  d B (A )

R e m a rk  - ’W 8SSI S cre en ing Mitigation Fa ca de

PC1 Idlling - arrival 88 56 1 4 3 -15 -10 0 3 23

PC2 Peng Chau Kaito Idling 88 56 5 4 3 -8 -10 0 3 30

PC3 Idlling - ready for departure . 91 56 1 -43 -15 -10 0 3 26

MW1 Idlling - arrival 98 56 1 . . :„ 4 3 -1 5 -10 0 3 33

MW2 Mui Wo Kaito Idling 90 . 56 5 -8 -10 0 3 32

MW3 Idlling - ready for departure 98 56 1 -43 -1 5  . ... -10 0 3 33

LPG1 Idlling - arrival 93 31 2 -3 8  -■:>% ■siis;-12. -10 0 3 36

LPG2 Crane operation and LPG  containers leave barge 112 31 1 -38 y/i-s-IS -10 -10 3 42

LPG3 LP G  Container Vessel + LPG  Containers LPG  containers loading into truck 95 31 1 . . -38 -1 5 -10 0 3 35

LPG4 Loading Truck Idlling 91 31 5 ; -38 •8 -10 0 3 38

LPG5 Crane operation and LPG  containers back to barge 108 31 1 -i -38 -16 -10 -10 3 38

LPG6 Idlling - ready for departure 105 31 2 -3 8  , v „ *12 -10 0 3 48
u v e r . i l  N o ise  L evel, Le q  p ^ d B J A ) 61

D aytim e criterion (A N L -6 ), d B (A ) 66
E xce ed a nce, d B (A ) -
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D is co ve ry  B ay E A S  

235928

F ix ed  N oise  A ssessm en t

C a lcu la tio n  o f S P L  at Receivers (N ig h ttim e)

N 1 0 b -A 2

Peng Chau Kaito, Mul W o  Kailo S  Tu g  Boat with Barge

ID D escription A ctivitie s/Eq u lpm en t -
S W L ,

d B (A )

Sh orte st 
separation 

d istance  (m )

W o rs t operating 
tim e  (m in )

- C orre ction , d B (A )
P red icted  

S P L , d B (A )
■ R em ark

D istance T im e Screening Mitigation Fa ca de

. Idlling -  arrival 88 56 1 -43 -15 -10 0 3 23

_ _ P e n g  C h a u  K aito Idling 88 56 5 ■A2 -8 -10 0 3 30

Idlling -  re a d y for d ep arture 91 56 1 -43 -15 -10 0 3 26

Idlling -  arrival 98 - 1 - - - -

_ M u i W o  Kaito Idling 90 - 5 - - -

Idlling -  re a d y for d ep arture 98 - 1 - - - -

Idling for arrival 99 - 10 - - - -

_ O ff the landing  board 100 - 1 - - -

_
T u g  B o a t + B a rg e

Lo rrie s le a v e  b a rg e 100 - 5 - - - - For worst case 30 minutes scenario, T B 1, T B 2  &

Lo rrie s b a c k  to b a rg e 100 - 5 - - - - T B 3  have selected for assessm ent

Lift o n  the  landing  b o a rd 98 - 1 - - - -

Idling for dep arture 99 - 5 - - - -

P redicted  O vera ll N oise  Level, Le q  (ionjr)dB (A ) 32

Nighttim e criterion (A N L -6 ), d B (A ) 45

E xceedance, d B (A ) S y "  -  : ■:/

Peng Chau Kaito, Mui W o  Kaito & Sand Barge * T ruck  sand loading

. D escription ' A ctivities/Equlpm ent
S W L ,
d B (A )

S h o rte s t . - 
separation 

d istance (m ) -

W o rs t  operating 
tim e  (m in )

" C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark

Distance lim e Screening Mitigation Fa ca de

Peng Chau Kaito
Idlling - arrival 88 56 1 -43 -15 -10 0 3 23

Idling 88 56 5 -43 -8 -10 0 3 30

Idlling - ready for departure 91 56 1 -43 -15 -10 0 3 26

Mui Wo Kaito
Idlling - arrival 98 - 1 - - - - - -
Idling 90 - 5 - - - - -

Idlling - ready for departure 98 - 1 - - - - -

Sand Barge + Truck sand loading

Idling 101 - 1 - - - - -

No Nighttime operation
Extend Conveyor belt 99 - 1 - - - - -
Engine standby 94 - 20 - - - - -
Truck idling + conveyor load sand into truck 103 . - 9 - - - - -
Relax conveyor + leave 102 - 1 - - - - -

Predicted O v e ra ll N olae Le ve l, Le q  p sn i^d S tA ) 

N ig h ttim e  criterion (A N L -6 ), d B (A ) 

Exce ed a nce, d B (A )

32

45

ng C h a u Kaito, Mui W o  Kaito 8c L P G  Container Vessel +  L P G  Containers Loading Truck

- . D escription  • , • ' A ctivitie s/Eq u lpm en t
S W L ,
d B (A )

Shorte st 

's e p a r a t io n  
-  d is ta n ce  (m )

W o rs t  operating 

tim e  (m in )

- ,  C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark '

D istance ;  T im e S cre e n in g Mitigation Facade

P e n g  C h a u  K aito

Idlling -  arrival 88 56 1 -43 -15 -10 0 3 23

Idling 88 56 5 -43 -8 -10 0 3 30

Idlling -  re a d y  for d ep arture 91 56 1 -43 -15 -10 0 3 26

M u i W o  K aito

Idlling -  arrival 98 1 - - - -

Idling 90 5 - - - -

Idlling -  re a d y for d ep arture 98 1 - - - -

G  C o n ta in e r V e s s e l + L P G  C o n ta in e rs  

Lo a d in g  T ru c k

Idlling -  arrival 93 2 - - - -

No Nighttime operation

C ra n e  opera tio n  a n d  L P G  c o n ta in e rs  le a ve  b arg e 112 1 - - - -

L P G  c on ta ine rs  lo ad ing  into truck 95 1 - - - -

Idlling 91 5 - - - -

C ra n e  op era tio n  a n d  L P G  c o n ta in e rs  b a c k  to b arg e 108 1 - - - -

Idlling -  re a d y  for d ep arture 105 2 - - - -

- '  _ . P redicted  O v e ra ll N o ise  Level, Le q  (gM njdB fA ) 

- N ighttim e criterion (A N L -6 ), d B (A ) 

' E xceedance, d B (A )

y? 32 

&  45 :

IVtO C a lcu la tio n \E N V \m a rin e  traffic n o ise \ 2 0 1 5 1 1 11 F ix e d  N o ise  C a lc u la tio n  Bam 'er.xlsx\N10b-A2



P ro je c t : D is co ve ry  B a y  E A S

J o b  No.: 235928

Title : Fixed N oise  A ssessm en t

Subtitle: C alculatio n  of S P L  at R eceivers (D aytim e)

N S R  ID : N 1 0 b -A 4

C a se  1 Peng Chau Kaito, Mui W o  Kaito 4  Tu g  Boat with Barge

N oise  S o u rce  ID D escription . Activtties/Equlpm ont -
S W L ,
d B (A )

S hortest 

separation 
distance (m )

W o rs t operating 

tim e (m in )

- C o rre ctio n , d B (A ) P redicted  
S P L , d B (A )

. R em ark
D istance Tim e S cre en ing M itigation Facade

PC1 Idlling - arrival 88 73 1 ■45 -15 -10 0 3 21

P C2 P e n g  C h a u  Kaito Idling 88 73 5 -45 -8 -10 0 3 28

P C 3 Idlling -  ready for departure 91 73 1 -45 -15 -10 0 3 24

MW 1 Idlling - arrival 98 73 1 -45 -15 -10 0 3 31

M W 2 Mui W o Kaito Idling 90 73 5 -45 -8 -10 0 3 30

M W 3 Idlling -  ready for departure 98 73 1 -45 -15 -10 0 3 31

TB 1 Idling for arrival 99 57 10 -43 -5 -10 0 3 44

T B 2 O ff the landing board 100 46 1 -41 -15 -10 0 3 37

T B 3
T u g  Boat + B a rge

Lorries leave barge 100 51 5 -42 -8 -10 0 3 43 For worst case 30 minutes scenario, T B 1 , T B 2  4

TB 4 Lorries b ack  to barge 100 46 5 -41 -8 -10 0 3 - T B 3  have selected for assessm ent

T B 5 Lift on the landing board 98 46 1 -41 -15 -10 0. 3

TB S Idling for departure 99 57 5 -43 -8 -10 0 3 -

P redlcted 0 \ ■erall N o ise  Le ve l, L e q  |main)dB(A) 47

D aytim e criterion  (A N L -6 ), d B (A ) :  65

Exce ed a nce, d B (A ) -  '

C a s e  2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge +  Truck sand loading

N o ise  S o u rce  ID D escription Activities/Equlpm ent
S W L ,

d B (A )

Shorte st
W o rs t operating 

tim e  (m in )

C orre ctio n , d B (A )
P redicted

R em arkseparation 
d ista n ce  (m ) D istance T im e S cre en ing M itigation Facade S P L . d B (A )

PC1 Idlling - arrival 88 73 1 •45 -15 -10 0 3 21

P C2 P e n g  C h a u  Kaito Idling 88 73 5 -45 -8 -10 0 3 26

P C 3 Idlling -  ready for departure 91 73 1 -45 -15 -10 0 3 24

MW1 Idlling -  arrival 98 73 1 -45 -15 -10 0 3 31

M W 2 Mui W o  Kaito Idling 90 73 5 -45 -8 -10 0 3 30

M W 3 Idlling - ready for departure 98 73 1 -45 -1 5 -10 0 3 31

SB1 Idling 101 46 1 -41 -15 -10 0 3 -

S B 2 Extend C o n veyo r belt 99 46 1 -41 -15 -10 0 3 -
For worst case 30 minutes scenario, SB 3, SB4 

4 S B 5  have selected for assessm ent
SB3 S a n d  B a rg e  + T ru ck  san d  loading En g in e  standby 94 46 20 ■41 -2 -10 0 3 44

SB4 Truck idling + co n veyor load sa n d  into truck 103 46 9 ■41 -5 -10 -10 3 40

S B 5 R e la x  co n veyor + leave 102 46 1 -41 -15 -10 0 3 39

P redicted  O vera ll N oise  Le ve l, Le q  pomi'1d B (A ) 47

D aytim e criterion  (A N L -6 ), d B (A ) . 55 /

Exce ed a nce, d B (A ) ;

C a s e  3 Peng Chau Kaito, Mui W o  Kaito 4  L P G  Container Vessel + LP G  Containers Loading Truck

N o ise  S o u rce  ID D escription Activttiea/Equipm ent
S W L ,
d B (A )

S h orte st 

separation  

d ista n ce  (m )

. ' ■ ■ ' ' 

W o rs t operating 
tim e (m in )

C orre ctio n  d B (A )
P redicted  

S P L , d B (A )
R em ark

Distance T im e S cre en ing M itigation Facade

PC1 Idlling -  arrival 88 73 1 ,  ^4 5  :s» -1 5 -10 0 3 21

P C 2 P e n g  C h a u  Kaito Idling 88 73 5 -45 •8 -10 0 3 28

P C 3 Idlling -  re a d y for d ep a rtu re 91 73 1 -45 -15 -10 0 3 24

MW1 Idlling -  arrival 98 73 1 •:;.-45;.;ivl -15 -10 0 3 31

M W 2 M u i W o  Kaito Idling 90 73 5 —8 ■. -1 0 0 3 30

M W 3 Idlling -  re a d y for d ep a rtu re 98 73 1 -15 -10 0 3 31

LPG1 Idlling -  arrival 93 48 2 -41 •12 = -10 0 3 33

LP G 2 C ra n e  opera tio n  a n d  L P G  c o n ta in e rs  le a v e  b a rg e 112 46 1 . -41 -15 -1 0 -10 3 39

LP G 3 L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs L P G  con ta ine rs  lo ad ing  into truck 95 46 1 -41 -10 0 3 32

LP G 4 Lo a d in g  T ru c k Idlling 91 46 5 : -41 -8 -10 0 3 35

LP G 5 C ra n e  op era tio n  a n d  L P G  c o n ta in e rs  b a c k  to  b a rg e 106 46 1 -41 •15 -10 -10 3 35

LP G 6 Idlling -  re a d y for d ep arture 105 46 2 -12 -10 0 3 45

1 r a o ic n u  u ve ia tl N oise  Le ve l, Le q  (JOm,^ d B (A ) 47

D aytim e  c riterion (A N L -6 ), d B (A ) . 55

_______________ — E xce e d a n ce , d B (A ) - V  V -
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Title : Fixed  Noise  A ss e ss m e n t

Subtitle: C a lcu la tio n  of  S P L  at Receivers (N ighttim e)

N S R  ID : N 1 0 b -A 4

Project: Discovery Bay EAS .
Job No.: 235928

C a » e 1 Peng Chau Kaito, Mul W o  Kaito & T u g  Boat with Barge

N oise  S o u rce  ID D escription ' - ActivfUea/EquIpnient
s w u
d B (A )

S h o rte st
W o rs t operating 

. tim e (m in )

C o rre ctio n , d B (A )
Predicted

R em arkseparation  
d ista n ce  (m ) Distance Tim e S cre e n in g Mitigation Facade S P L , d B (A )

PC1 Idlling -  arrival 68 73 1 -45 -15 -10 0 3 21

PC2 P e n g  C h a u  Kaito Idling 88 73 5 -45 -8 -10 0 3 28

P C3 Idlling -  re a d y for departure 91 73 1 -45 -15 -10 0 3 24

MW1 Idlling -  arrival 98 - 1 - - - - -

M W 2 M u i W o  Kaito Idling 90 - 5 - - - - -

M W 3 Idlling -  re a d y  for d eparture 98 - 1 - ■ - - - -

TB1 Idling for arrival 99 - 10 - - - - -

TB 2 O ff th e  la n ding  board 100 - 1 - - -  . - -

T B 3
T u g  B o a t +  B a rg e

Lo rrie s le a v e  b arg e 100 -  ■ 5 - - - - - For worst case 30 minutes scenario, T B 1 , T B 2  &
TB 4 Lo rrie s b a ck  to  b a rg e 100 - 5 - - - - - T B 3  have selected for assessm ent

TB 5 Lift on  the landing board 98 - 1 - - - - -

T B 6 Idling for departure 99 - 5 - - - - -  •

P redicted  O ve ra ll N o ise  Level, Le q  (3taiinjdB(A) 30

N igh ttim e  criterion (A N L -6 ),  d B (A ) 45

E xce ed a nce, d B (A ) V

C a se  2 Peng C hau Kaito, Mul W o  Kaito & Sand Barge + Truck sand loading

N oise  S o u rce  ID D escription ActtvitlesfEquIpm ent
S W L ,
d B (A )

S h o rte st 
separation  

d ista n ce  (m )

W o rs t operating 
tim e (m in )

C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark

Distance T im e S cre e n in g Mitigation .F a c a d e

PC1 Idlling -  arrival 88 73 1 J (5 -15 -10 0 3 21

P C2 P e n g  C h a u  Kaito Idling 88 73 5 -45 -a -10 D 3 28

P C3 Idlling -  ready for departure 91 73 1 -45 -15 -10 O' 3 24

MW1 Idlling -  arrival 98 - 1 - - - - - -

M W 2 Mui W o Kaito Idling 90 - 5 . - - - - - -

M W 3 Idlling -  ready for departure 98 -  . 1 - - - - - -
SB1 Idling 101 - 1 - - - - - -
SB2 Extend C o n veyo r belt 99 - 1 - - - - - -
SB3 S a n d  B a rge +  T ru ck  sa n d  loading E n g in e  standby 94 - 20 - - - - - - No Nighttime operation

SB4 Tru ck  idling + co n veyor load sa n d  into truck 103 - 9 - - - - -

SB5 R e la x  conveyor +  leave 102 - 1 - - - - - -

P redicted  O ve ra ll N o ise  Le ve l, Leq  (H M ^ d B fA ) 30

Nighttim e criterion  (A N L -6 ), d B (A ) ^ . ;v 4 5

Exce ed a nce, d B (A ) ^  ; v : ; r

C a se  3 Peng C hau Kaito, Mui W o  Kaito & L P G  Container Vessel + L P G  Containers Loading Truck

N o ise  S o u rce  ID ■ . D escription A ctivities/Equlpm ent
S W L ,

d B (A )

-  S h o rte s t " 
separation  

d ista n ce  (m )

W o n t  operating 
tim e (m in )

C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark

D istance Tim e S cre en ing Mitigation Facade

PC1

P e n g  C h a u  Kaito
Idlling -  arrival 88 73 1 -45 -15 -10 0 3 21

P C 2 Idling 88 73 5 -45 -8 -1 0 . 0 3 28

P C 3 Idlling -  ready for departure 91 73 1 -45 -15 -10 0 3 24

MW1

Mui W o  Kaito
Idlling - arrival 98 - 1 - - - -

M W 2 Idling 90 * 5 - - - -

M W 3 Idlling -  ready for departure 98 - 1 - - - -

LPG1

L P G  C ontainer V e s s e l +  L P G  C o n tain ers  
Lo a d in g Truck

Idlling -  arrival 93 * 2 - - - -

No Nighttime operation

LP G 2 C ra n e  operation and L P G  containers le a ve  b a rge 112 - 1 - - - -

LP G 3 L P G  containers loading into truck 95 * 1 - - - -

LP G 4 Idlling 91 - 5 - - - -

LP G 5 C ra n e  operation and L P G  containers b a ck  to b a rge 10B * 1 - - - -

L P G 6 Idlling -  ready for departure 105 * 2 - - - - -

P redicted  O ve ra ll Noise  Le ve l, Le q  (30min)4B{AJ 

' N ighttim e criterion (A N L -5 ), d B (A ) 

'  - ' Exce ed a nce, d B (A )

30 -  

45
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Title : Fixed  N oise  A ss e ss m e n t

Subtitle: C alculation  of S P L  at Receivers (D aytim e)

N S R ID : N 10b-A S

Project: Discovery Bay EAS
Job No.: 236928

C a se  1 Peng Chau Kaito, Mui W o  Kaito & Tu g  Boat with Barge

N oise  Sou rce  ID D escription  - A ctivities/Equlpm ent
S W L ,

d B (A )

Shortest 
separation 

d istance (m )

W o rs t operating 
tim e  (m in )

C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark

Distance T im e S cre e n in g M itigation Facade

PC1 Idlling -  arrival 88 84 1 -46 -15 -5 0 3 25

P C2 P e n g  C h a u  Kaito Idling 88 84 5 ■46 -8 -5 0 3 32

P C3 Idlling -  re a d y for dep arture 91 84 1 -46 -15 -5 0 3 28

MW1 Idlling -  arrival 98 84 1 -46  . -15 -5 0 3 35

M W 2 M u i W o  Kaito Idling 90 84 5 -46 -8 -5 0 3 34

M W 3 Idlling -  rea d y for d ep arture 98 84 1 -46 -15 -5 0 3 35

TB1 Idling for arrival 99 67 10 -45 -5 0 0 3 53

T B 2 O ff th e  landing board 100 58 1 -43 -15 -1 0 0 3 35

TB 3
T u g  B o a t +  B arge

Lo rrie s le ave  b arg e 100 62 5 -44 -8 0 0 3 51 For worst case 30 minutes scenario, T B 1 , T B 2  &

TB 4 Lo rrie s b a c k  to  barge 100 58 5 -43 -8 0 0 3 - T B 3  have selected for assessment.

T B 5 Lift on  the landing  board 98 58 1 -43 -15 -1 0 0 3 -

T B 6 Idling for d ep arture 99 67 5 -45 -8 0 0 3 -

P redictad 0\rerall N o ls o  Le ve l, L e q  pomtn)dB(A) 55

D aytim e  crite rio n  (A N L -5 ),  d B (A ) : . 55

E x ce e d a n c e , d B (A )

C a se  2 Peng Chau Kaito, Mul W o  Kaito & Sand Barge + Truck sand loading

N oise  S o u rce  ID D escription Activftles/Equlpm ent
S W L ,
d B (A )

Shortost
W o rs t operating 

tim e (m in )

C o rre ctio n , d B (A ) P redicted
R em arkseparation 

d istance  (m ) Dlstsnce T im e S cre e n in g M itigation Facade S P L , d B (A )

PC1 Idlling -  arrival 88 84 1 -48 -15 -5 0 3 25

P C 2 P e n g  C h a u  Kaito Idling 88 84 5 -46 -8 -5 0 3 32

P C 3 Idlling -  re a d y for d ep arture 91 84 1 -46 -15 -5 0 3 28

MW1 Idlling -  arrival 98 84 1 -46 -15 -5 0 3 35

M W 2 M u i W o  K aito Idling 90 84 5 -46 -8 -5 0 3 34

M W 3 Idlling -  re a d y for d ep arture 98 84 1 -48 -15 -5 0 3 35

SB1 Idling 101 58 1 -43 -15 -5 0 3 -

SB2 E x te n d  C o n v e y o r  belt 99 58 1 -43 -15 -5 0 3 -
For worst case 30 minutes scenario, S B 3, SB4 

S S B 5  have selected for assessm ent
SB3 S a n d  B a rg e  +  T r u c k  sand loading E n g in e  sta nd b y 94 58 20 -43 -2 -5 0 3 47

SB4 T r u c k  idling +  c o n v e y o r  lo ad  s a n d  into truck 103 58 9 -43 -5 -5 -10 3 43

S B 5 R e la x  c o n v e y o r  +  le ave 102 58 1 -43 -15 -5 0 3 42

P redicted  O vera ll N o ise  Le ve l, L e q  (ionin)d B (A ) . 6 0

D aytim e  criterion  (A N L -5 ), d B (A ) 65

E xce e d a n ce , d B (A )

C a s e  3 Peng Chau Kaito, Mui W o  Kaito & L P G  Container Vessel +  LP G  Containers Loading Truck

N o ise  S o u rce  ID D escription A ctlvttles/Equlpm ent -
S W L ,

d B (A )

Shorte st 
■ separation 

d istance  (m )

W o rs t operating 

Urns (m in )

C o rre ctio n , d B (A ) .
P redicted  

S P L , d B (A )
R em ark

Distance T im e S cre e n in g M itigation Facade

PC1

P e n g  C h a u  Kaito

Idlling -  arrival 88 84 1 -48 -15 -5 0 3 25

P C 2 Idling 88 84 5 -46 -8 -5 0 3 32

P C3 Idlling -  re a d y for d ep arture 91 84 1 -46 -15 -5 0 3 28

MW 1

M u i W o  K aito

Idlling -  arrival 98 84 1 -46 -15 -5 0 3 35

M W 2 Idling 90 84 5 -46 -8 -5 0 3 34

M W 3 Idlling -  re a d y  for d ep a rtu re 98 84 1 -46 -15 -5 0 3 35

LPG1

L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs  

Lo a d in g  T ru c k

Idlling -  arrival 93 58 2 -43 -12 -5 0 3 36

LP G 2 C ra n e  o p era tio n  a n d  L P G  c o n ta in e rs  le a ve  b a rg e 112 58 1 -43 -15 -5 -1 0 3 42

LP G 3 L P G  c o n ta in e rs  lo ad ing  into truck 95 58 1 '  -43 -15 -5 0 3 35

LP G 4 Idlling 91 58 5 -43 -8 -5 0 3 38

LP G 5 C ra n e  o p era tio n  a n d  L P G  c o n ta in e rs  b a ck  to  b arg e 108 58 1 -43 -15 -5 -10 3 38

LP G 8 Idlling -  re a d y for d ep a rtu re 105 58 2 •43 -12 -5 0 3 46

P red icted  O ve ra ll N o ise  Le ve l, L e q  ,jo«u„,dB(A) 

D aytim e  crite rio n  (A N L -5 ), d B (A ) 

E x ce e d a n c e , d B (A )

-  60

:■ . 55
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0®-' Fixed  Noise  A ss e ss m e n t

ubtitle: C alculation  of S P L  at R eceivers (N ighttim e)

S R  ID : N 10b-A 5

reject: Discovery Bay EAS
)b No.: 235928

®s® 1 Peng Chau Kailo, Mui W o  Kaito & T u g  Boat with Barge

olse S o u rce  ID D escription . Actlvftles/Equlpm ent
S W L ,

d B (A )

S hortest 

separation 
distance (m )

W o rs t operating 

tim e (m in )

C orre ction , d B (A ) - .
Predicted

S P L ,d B (A )
R e m ark

Distance Tim e S cre en ing M itigation F a ca d e

C1 Idlling -  arrival 68 84 1 ■46 -15 -5 0 3 25

C2 P e n g  C h a u  Kaito Idling 88 84 5 -46 -8 -5 0 3 32

C3 Idlling -  re a d y for d ep arture 91 84 1 -46 -15 -5 0 3 28

IW1 Idlling -  arrival 98 1 - - - - - -

IW2 M u i W o  Kaito Idling 90 5 - - - - - -

IW3 Idlling -  re a d y  for d ep arture 98 1 - - - - - -

B1 Idling for arrival 99 10 - - - - - -

B2 O ff the la n ding  b o a rd 100 1 - - - - - -

B3
T u g  B o a t +  B arg e

Lo rrie s le a v e  b arg e 100 5 - * - - - - For worst case 30 minutes scenario, T B 1 , T B 2  4

B4 Lorries b a c k  to b a rg e 100 5 - - - - - - T B 3  have selected for assessm ent

B5 Lift on  the landing board 98 -  - 1 - - - - - -

B6 Idling for dep arture 99 5 - - - - - -

P redicted  O ve ra ll N o ise  L e ve l, L e g  ponenjdBIA) 34

N igh ttim e  crite rio n  (A N L -6 ),  d B (A ) 45

E x ce e d a n c e , d B (A ) t n '  "i: ■

lase 2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge + Truck sand loading

lojse S o u rce  ID D escription Activfties/Equlpm ent
S W L ,
d B (A )

Sh orte st 
separation  

d istance  (m )

W o rs t operating 
tim e  (m in )

C o rre ction , d B (A )
Predicted 

S P L , d B (A )
R e m a rk

Distance Tim e S cre en ing M itigation Fa ca de

>C1

P e n g  C h a u  Kaito

Idlling -  arrival 88 84 1 -48 -15 -5 0 3 25

>C2 Idling 88 84 5 -48 -8 -5 0 3 32

>C3 Idlling -  rea d y for d ep a rtu re 91 84 1 -46 -15 -5 0 3 28

/IW1

M u i W o  K aito

Idlling -  arrival 98 - 1 - - - - -

rfW2 Idling 90 - 5 - - - - -

rfW3 Idlling -  rea d y for d ep a rtu re 98 - 1 - - - - -

5B1

S a n d  B a rg e  + T r u c k  s a n d  loading

Idling 101 - 1 - - - - -

No Nighttime operation

5B2 E x ten d  C o n v e y o r  belt 99 -  . 1 - - - -

3B3 E n g in e  sta n d b y 94 - 20 - - - - -

SB4 T ru c k  idling +  c o n v e y o r  lo ad  s a n d  into truck 103 - 9 - - - - -

3B5 R elax  c o n ve y o r +  le a ve 102 - 1 - - - - -

Predicted O vera ll N o ise  Le ve l, L e q  p o ^ d B f A )  

N ighttim e crite rio n  (A N L -6 ),  d B (A ) 

E x ce e d a n c e , d B (A )

34

45

Case 3  Peng Chau Kaito, Mui W o  Kaito 4  L P G  Container Vessel +  L P G  Containers Loading Truck

Noise S o u rce  ID ' D escription Activfties/Equlpm ent
S W L ,
d B (A )

S h o rte st 

separation  
! d istance' (m )

W o rs t  operating 
tim e  (m in )

,  C o rre ctio n , d B (A ) ■ '
P redicted  

S P L , d B (A )
R em ark

D istance Tim e S cre e n in g M itigation Fa ca de

PC1 Idlling -  arrival 88 84 1 -46 -15 -5 0 3 25

PC2 P e n g  C h a u  Kaito Idling 88 B4 5 -46 -8 -5 0 3 32

P C3 Idlling -  re a d y for d e p a rtu re 91 84 1 -46 -15 -5 0 3 28

MW1 Idlling -  arrival 98 * 1 - - - - - -

M W 2 M u i W o  K aito Idling 90 -  ■ 5 - - - - - -

MW 3 Idlling -  rea d y for d ep arture 98 1 - - - - - -

LPG1 Idlling -  arrival 93 * 2 - - - - - -

LP G2 C ra n e  operation  a n d  L P G  c o n ta in e rs  le a v e  b a rg e 112 - 1 -  ' - - - - -

LP G 3 L P G  C o n ta in e r V e s s e l + L P G  C o n ta in e rs L P G  c on ta ine rs  lo a d in g  into truck 95 * ' 1 - -  ' - - - -
No Nighttime operation

LP G 4 Lo a d in g  T ru c k Idlling 91 - 5 - - - - - -

LP G 5 C ra n e  operation and LPG containers b a c k  to b a rg e 108 1 - - - - - -

LP G 6 Idlling -  ready for d ep a rtu re 105 2 - - - - - -

Predicted O vera ll N o ise  Le ve l, Le q  l30r,ir)d B (A ) 34

N ighttim e crite rio n  (A N L -6 ), d B (A ) 45 "

E x ce e d a n c e , d B (A )
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J o b  No.; 235928

Title : Fixed Noise  A ssessm en t

Subtitle: C alculation  of S P L  at R eceivers (D aytim e)

N S R  ID: N 1 0b -A 6

C a se  1 Peng Chau Kaito, Mui W o  Kaito & Tu g  Boat with Barge

N o ise  S o u rce  ID D escription  . Actlvities/Equlpm ent
S W L ,
d B (A )

Shortest 
separation 

d istance (m )

W o rs t operating 
tim e (m in )

C orre ctio n , d B (A ) P red icted  
S P L , d B (A )

R em ark

D istance .T im e Screening Mitigation Fa ca de

PC1 Idlling -  arrival 88 90 1 -47 -15 0 0 3 29

P C 2 P e n g  C h a u  Kaito Idling 88 90 5 -47 -8 0 0 3 36

P C 3 Idlling -  rea d y for departure 91 90 1 -47 -15 0 0 3 32

MW1 Idlling -  arrival 98 90 1 -47 -15 0 0 3 39

M W 2 M u i W o  Kaito Idling 9Q 90 5 -47 -8 0 0 3 38

M W 3 Idlling -  re a d y for departure 98 90 1 -47 -15 0 0 3 39

TB1 Idling for arrival 99 74 10 -45 -5 0 0 3 52

TB 2 O ff the  landing  board 100 65 1 -44 -15 0 0 3 44

T B 3
T u g  B o a t +  B a rg e

Lo rrie s le ave  b a rg e 100 68 5 -45 -8 0 0 3 51 Fo r worst case 30 minutes scenario, T B 1 . T B 2  &
T B 4 Lo rrie s  b ack to b arg e 100 65 5 -44 -8 0 0 3 * T B 3  have selected for assessm ent

T B 5 Lift o n  the landing board 98 65 1 -44 -15 0 .0 3 *

TB 6 Idling for d eparture 99 74 5 -45 -8 0 0 3 -

P i & a 9reran Noise Le ve l, L e q  |Mm,„)d B (A ) 65

Daytim e criterion  (A N L -5 ), d B (A ) 65

E xce e d a n ce , d B (A ) " . -

C a se  2 Peng Chau Kaifo, Mui W o  Kaito & Sand Barge + Truck  sand loading

N o ise  S o u rc e  ID D escription  - A ctlvities/Equlpm ent
S W L ,
d B (A )

S hortest 
separation 

d istance (m )

W o rs t operating 
tim e  (m in )

, . . C o rre ction , d B (A ) ’ '
P redicted  

S P L . d B (A )
R em ark

Distance Tim e S cre en ing Mitigation Fa ca de

PC1 Idlling -  arrival 88 90 1 -47 -15 0 0 3 29

P C 2 P e n g  C h a u  K aito Idling 88 90 5 -47 -8 0 0 3 36

P C3 Idlling -  re a d y for dep arture 91 90 • 1 -47 -15 0 0 3 32

MW 1 Idlling -  arrival 98 90 1 -47 -15 0 0 3 39

M W 2 M u i W o  K aito Idling 90 90 5 ■47 -8 0 0 3 38

M W 3 Idlling -  rea d y for d eparture 98 90 1 -47 -15 0 0 3 39

SB1 Idling 101 85 1 -44 -15 -5 0 3 -

S B 2 E x te n d  C o n v e y o r  belt 99 85 1 -44 -1 5 -5 0 3 -
For worst case 30 minutes scenario, S B 3, S B 4

SB3 S a n d  B a rg e  + T r u c k  s a n d  loading E n g in e  sta nd b y 94 65 20 -44 -2 -5 0 . 3 46

S B 4 T ru c k  idling +  c o n ve y o r lo a d  sa n d  into truck 103 65 9 -44 -5 -5 -10 3 42

S B 5 R e la x  c o n v e y o r  +  le ave 102 65 1 -44 -15 -5 0 3 41

P red icted  O vera ll Nolae Level, Le q  (u n ii,)d B (A ) 60

D aytim e criterion  (A N L -6 ), d B (A ) 66

■ E xce e d a n ce , d B (A )

C a se  3 Peng Chau Kaito, Mui W o  Kaito & L P G  Container Vessel + L P G  Containers Loading Truck

N oise  S o u rc e  ID D escription A ctlvities/Equlpm ent
S W L ,

d B (A )

S hortest 
separation 

d istance  (m )

W o rst operating 
tim e (m in )

C o rre ctio n , d B (A )

Distance T im e  S cre en ing  M itigation Fa ca de

P redicted  
S P L , d B (A )

R e m ark

PC1

P C 2

P C 3

MW 1

M W 2

M W 3

LPG1

L P G 2

LP G 3

LP G 4

LP G 5

LP G 6

P e n g  C h a u  K aito

M u i W o  Kaito

Idlling -  arrival 88 90

Idling 88 90

-47 -1 5 29

-47 -8 36

Idlling -  re a d y for d eparture 91 90 -47 -1 5 32

Idlling -  arrival 98 90 -47 -1 5

Idling 90 90 -47 -8

39

38

Idlling -  re a d y for departure 98 90 -47 -1 5 39

Idlling -  arrival 93 65 -44 -12 -5 35

C r a n e  operatio n  a n d  L P G  co n ta in e rs  le a v e  b a rg e 112 65 ■44 -15 -5 -10 41

L P G  C o n ta in e r V e sse l +  L P G  C o n ta in e rs  

Lo a d in g  T ru c k

L P G  co n ta in e rs  loading  into truck 95 65 -44 -1 5 -5 34

Idlling 91 65 -44 -8 -5 37

C ra n e  o p era tio n  a n d  L P G  c o n ta in e rs  b a c k  to b a rg e 108 65 -44 -15 -5 -10 37

Idlling -  re a d y for d eparture 105 65 -5-44  | -1 2

P redicted  O ve ra ll N o ise  Level, Le q

D aytim e criterion (A N L -6 ), d B (A ) 

___ ___________  E x ce e d a n c e , d B (A )

47

60

65

0 0 3

0 0 3

0 0 3

0 01 3

05 0 3

0 0 3

02 3

3

01 3

05 3

1 3

2
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; 11
i I

Title; Fixed N o ise  A ssessm en t

Subtitle: C alculatio n  o f S P L  at Receivers (N ighttim e)

N S R  ID : N 1 0b -A 6

Project: Discovery Bay EAS

Job No.: 236928

Case 1 Peng Chau Kalto, Mui W o  Kaito S  Tu g  Boat with Barge

Noise S o u rce  ID D escription A ctlvitles/Equlpm ent .
S W L ,
d B (A )

Shorte st
W o rs t operating 

tim e (m in )

- C o rre ctio n , d B (A )
P redicted

R em arkseparation  
distance' (m ) Distance T im e S cre e n in g M itigation Facade S P L , d B (A )

PC1 Idlling -  arrival 88 90 1 -47 -15 0 0 3 29

P C2 P e n g  C h a u  K aito Idling 88 90 5 -47 -8 0 0 3 36

P C3 Idlling -  rea d y for d ep arture 91 90 1 -47 -15 0 0 3 32

MW1 Idlling -  arrival 98 - 1 - - - -

M W 2 M u i W o  K aito Idling 90 - 5 - - - -

MW 3 Idlling -  ready for d ep arture 98 - 1 - - - -

TB1 Id ling for arrival 99 10 - - - -

TB 2 O ff  the  landing board 100 - 1 - * - -

TB 3
T u g  B o a t +  B a rg e

Lo rrie s  le ave  b a rg e 100 - 5 -  ■ - - - Fo r worst case 30 minutes scenario, TB 1 , T B 2  &
TB 4 Lo rrie s  b a ck  to b a rg e 100 - s - - - ' - T B 3  have selected for assessm ent

TB S Lift o n  the landing board 98 - 1 - - - -

T B 6 Id ling for departure 99 - 5 - - - -

P redicted  O v e ra ll N o ise  Le ve l, L e q  p o ^ d B l A ) 38

Nighttim e crite rio n  (A N L -6 ),  d B (A ) . /4 S  •' •

E x ce e d a n c e , d B (A )

C a se  2 Peng C hau Kalto, Mui W o  Kaito & Sand Barge + Truck sand loading

Noise S o u rce  ID - D escription  - . A ctlvitles/Equlpm ent
S W L ,
d B (A )

■ S h orte st 
separation 

d ls ta n c e (m )

W o rs t operating 
tim e (m in )

C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R e m ark

D istance T im e  ’ S cre en ing M itigation Facade

PC1 Idlling -  arrival 88 90 1 -47 -15 0 0 3 29

P C2 P e n g  C h a u  Kaito Idling 88 90 5 -47 •8 0 0 3 36

PC3 Idlling -  ready for departure 91 90 1 -47 -15 0 0 3 32

MW1 Idlling -  arrival 98 1 - - - - -

M W 2 Mui W o  Kaito Idling 90 5 - - - - -
M W 3 Idlling - ready for departure 98 1 - - - - -

SB1 Idling 101 1 - - - - -

S B 2 Exte n d  Conveyor belt 99 1 - - - - -

SB3 S a n d  B a rg e  + T ru ck  san d  loading E n g in e  standby 94 20 - - - - - No Nighttime operation
SB4 T ru ck  idling + conveyor load sa n d  into truck 103 9 - - - - -
S B 5 R e la x  conveyor +  leave 102 1 - - - - -

P redicted  O verall N o ise  Le ve l, Le q  (u d ,im<IB(A) 38

Nighttim e crite rio n  (A N L -5 ),  d B (A ) 45

E x ce e d a n c e , d B (A )

C a se  3 Peng Chau Kaito, Mui W o  Kaito S  L P G  Container Vessel + L P G  Containers Loading Truck

Noise  S o u rc e  ID D escription A ctlvitles/Equlpm ent
S W L ,
d B (A )

S h o rte st 
separation  

d ista n ce  (m )

W o rs t operating 
tim e (m in )

C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R e m ark

D istance T im e S cre en ing M itigation Facade

PC1 Idlling -  arrival 88 90 1 -47 -15 0 0 3 29

P C 2 P e n g  C h a u  Kaito Idling 88 90 5 -47 -8 0 0 3 36

P C 3 Idlling -  re a d y for d ep arture 91 90 1 -47 -15 0 0 3 32

MW1 Idlling -  arrival
98 ~ 1 - - - - -

M W 2 M u i W o  K aito Idling
90 “ ■ 5 - - - - -

M W 3 Idlling -  re a d y for departure
98 * 1 - - - - -

LPG1 Idlling -  arrival
93 - 2 - - - -

L P G 2 C r a n e  operation  a n d  L P G  c o n ta in e rs  le a v e  b a rg e 112 1 - - - - -

LP G 3 L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs L P G  con ta ine rs lo ad ing  into truck
95 1 - - - - -

No Nighttime operation
LP G 4 L o a d in g  T r u c k Idlling

91 5 - - - - -

LP G 5 C r a n e  operation  a n d  L P G  c o n ta in e rs  b a c k  to  b a rg e
108 * ■ 1 - - - - -

LP G 6 Idlling -  re a d y for d ep arture
105 2 - - - - -

.■ ■ . P redicted O irerall N oise Le ve l, Le q soninjdBjA) 38

. N ighttim e crite rio n  (A N L -6 ),  d B (A ) 45

E x ce e d a n c e , d B (A )
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If

P ro je c t : D is co ve ry  B a y E A S

J o b  No,: 235928

Tid e : Fixed  N o lte  A ss e ss m e n t

Subtitle: C alculatio n  of S P L  at R eceivers (D aytim e)

N S R  ID: N 1 0b -A 8

C a se  1 Peng Chau Kaito, Mui W o  Kaito & Tu g  Boat with Barge

Noise  S o u rce  ID . D escription A ctlvttiea/Equlpm ent
S W L ,

d B (A )

- S hortest 

separation 
distance (m )

W o rs t operating 

tim e (m in ) -

C o rre ctio n , d B (A ) Predicted
S P L ,d B (A )

R em ark

D istance T im s S cre en ing M itigation Fa ca de

PC1 Idlling -  arrival 88 107 1 -49 -15 0 0 3 2B

P C 2 P e n g  C h a u  Kaito Idling 88 107 5 -49 -8 0 0 3 35

P C3 Idlling -  re a d y for d ep arture 91 107 1 -49 -15 0 0 3 31

MW1 Idlling -  arrival 98 107 1 -49 -15 0 0 3 38

M W 2 M u i W o  Kaito Idling 90 107 s -49 -8 0 0 3 37

M W 3 Idlling -  re a d y  for d ep arture 98 107 1 -49 -15 0 0 3 3B

TB1 Idling for arrival 99 91 10 -47 -5 0 0 3 50

T B 2 O ff th e  landing  board 100 82 1 -48 -15 0 0 3 42

T B 3
T u g  B o a t +  B a rg e

Lo rrie s le a v e  b a rg e 100 86 5 -47 -8 0 0 3 49 Fo r worst case 30 minutes scenario, T B 1 , T B 2  &

TB 4 Lo rrie s b a ck  to b a rg e 100 82 5 -46 -8 0 0 3 - T B 3  have selected for assessm ent

T B 5 Lift o n  the  landing  board 98 82 1 -46 -15 0 0 3 -

T B 6 Idling for dep arture 99 91 5 -47 -8 0 0 3 -

P redlcted  O rretell N o ise  Le ve l, Le q  psoin)dB(A) ; ;  63

D a ytim e  c riterion (A N L -6 ), d B (A ) 66

W 9 8 S (U Exce ed a nce, d B (A )

C a se  2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge +  Truck sand loading

N o ise  S o u rce  ID D escription Activttles/Equlpm ent
S W L ,

d B (A )

Shortest
W o rs t operating 

tim e  (m in )

C o rre ctio n , d B (A )
Predicted

R em arkseparation 
d istance  (m ) D istance T im s S cre e n in g M itigation {F a c a d e S P L , d B (A )

PC1 Idlling -  arrival 88 107 1 -49 -15 0 0 3 28

P C 2 P e n g  C h a u  Kaito Idling 88 107 5 -49 -8 0 0 3 35

P C 3 Idlling -  re a d y  for d ep a rtu re 91 107 1 -49 -15 0 0 3 31

MW1 Idlling -  arrival 98 107 1 -49 -15 0 0 3 38

M W 2 M u i W o  Kaito Idling 90 107 5 -49 -8 0 0 3 37

M W 3 Idlling -  re a d y  for d e p a rtu re 98 107 1 •49 -15 0 0 3 3B

SB1 Idling 101 82 1 •48 -15 -5 0 3 -

S B 2 E x te n d  C o n v e y o r  belt 99 82 1 -48 -15 -5 0 3 -
For worst case 30 minutes scenario, SB3, SB4 

& SB 5 have selected for assessm ent
S B 3 S a n d  B a rg e  +  T r u c k  sa n d  loading E n g in e  sta n d b y . 94 82 20 -46 -2 -5 0 3 44

SB4 T ru c k  idling +  c o n v e y o r  lo a d  sa n d  into truck 103 82 9 -46 -5 -5 -10 3 39

S B 5 R e la x  c o n v e y o r  +  le a v e 102 82 1 -48 -15 -5 0 3 39

P redicted  O v e ra ll N o ise  Level, Le q  (x M „jd B (A ) 48

D a ytim e  c riterion  (A N L -6 ), d B (A ) 56 ■■

■ ■■ H U P I l f E xce ed a nce, d B (A ) ' . - / . . i

C a se  3 Peng Chau Kaito, Mui W o  Kaito & IP G  Container Vessel +  I P G  Containers Loading Truck

N oise  S o u rce  ID D escription .  _ Actlvtttes/Equlpm ent .
S W L ,
d B (A )

Sh orte st 

separation , 
d is ta n ce  (m )

W o rs t operating 

tim e  (m in )

C o rre ctio n , d B (A )
P redicted  

S P L , d B (A )
R em ark

D istance T im e S cre e n in g Mitigation Facade

PC1 Idlling -  arrival 88 107 1 -49 -1 5 0 0 3 28

P C 2 P e n g  C h a u  K aito Idling 88 107 5 -49 •8 0 0 3 35

P C 3 Idlling -  re a d y  for d e p a rtu re 91 107 1 -49 -15 0 0 3 31

MW1 Idlling -  arrival 98 107 1 -49 -15 0 0 3 38

M W 2 M u i W o  K aito Idling 90 107 5 -49 -8 0 0 3 37

M W 3 Idlling -  re a d y  for d e p a rtu re 98 107 1 -49 -15 0 0 3 38

LPG1 Idlling -  a rrival 93 82 2 -48 -12 -5 0 3 33

LP G 2 C ra n e  op era tio n  a n d  L P G  c o n ta in e rs  le a v e  b a rg e 112 82 1 -48 -15 -5 -10 3 39

LP G 3 L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs L P G  c o n ta in e rs  lo a d in g  into truck 95 82 1 -48 -15 -5 0 3 32

LP G4 L o a d in g  T ru c k Idlling 91 82 5 -48 -8 -5 0 3 35

LP G 5 C ra n e  operatio n  a n d  L P G  c o n ta in e rs  b a c k  to b a rg e 108 82 1 -48 -1 5 -5 -10 3 35 .

LP G 8 Idlling -  re a d y for d e p a rtu re 105 82 2 -48 -12 -5 0 3 45

P redicted  o v e ra ll N o ise  Le ve l, Le q  , » „ ^ d B ( A ) 48

D aytim e  criterion  (A N L -6 ). d B (A ) 66 : V

E xce ed a nce, d B (A ) -

m
'su

**3

f >
V,

m

e
%

tj

e i

m

t

a

e;

e

e i

€

ei

e
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P ro je c t : D ltc o v e ry  B ay E A S

J o b  N o .: 235928

Title : Fixed  Noise  A ss e ss m e n t

Subtitle: C alculation  o f S P L  at R eceivers (N ighttim e)

N S R  ID : N 10b-A 8

Ja s e  1 Peng Chau Kaito, Mui W o  Kaito & Tu g  Boat with Barge

false S o u rc e  ID D escription Activities/Equlpm ent S W L ,
d B (A )

S h orte st 
separation 

d istance  (m )

W o rs t operating 
tim e (m in )

C o rre ction , d B (A ) .
P redicted  

S P L , d B (A )
' R em ark

D istance 4 f T i m « 2 - S cre en ing M itigation Fa ca de

’C1

P e n g  C h a u  Kaito

falling -  arrival 88 107 1 -49 -15 0 0 3 28

C2 Idling 88 107 5 -49 -8 0 0 3 35

C3 falling -  re a d y  lo r d eparture 91 107 1 -49 -15 0 0 . 3 31

IW1

M u i W o  K aito

falling -  arrival 98 - 1 - - - - - -

W 2 Idling 90 - 5 - - - - *

W 3 falling -  re a d y for dep arture 98 - 1 - - - - -

n

T u g  B o a t +  B a rg e

Idling for arrival 99 - 10 - - - - -

For worst case 30 minutes scenario, T B 1 , T B 2  & 
T B 3  have selected for assessm ent

12 O ff th e  la n ding  board 100 - 1 - - - *

13 Lo rrie s le ave  b a rg e 100 - 5 - - -

U Lo rrie s  b a c k  to  b a rg e 100 - 5 - - - - -

5 Lift on  the la n d in g  board 98 - 1 - - - - *

6 Idling for d ep arture 99 - 5 - - - -

Predicted O verall N o ise  Level, Le q  (ionin|dB(A) 

N ighttim e c rite rio n  (A N L -S ), d B (A ) 

E xce ed a nce, d B (A )

37

45

»2 Peng Chau Kaito, Mui W o  Kaito & Sand Barge -r Truck sand loading

i t  S o u rc e  ID D escription ' A ctivities/Equlpm ent
-S W L ,

d B (A )

S h o rte st 
separation  

d ista n ce  (m )

W o rs t operating 
tim e  (m in )

C orre ctio n , d B (A )  - . .
P redicted  

S P L , d B (A )
R em ark

Distance T im e S cre e n in g Mitigation S P i ^ o f

falling - arrival 88 107 1 -49 -15 0 0 3 28

P e n g  C h a u  Kaito Idling 88 107 5 -49 -8 0 0 3 35

falling -  ready for departure 91 107 1 -49 -15 0 0 3 31

I falling -  arrival 98 - 1 - - - - -

! Mui W o  Kaito Idling 90 - 5 - - - - - -

falling - ready for departure 98 - 1 - - - - - -

Idling 101 - 1 - - - - - -

Extend C o n v e y o r belt 99 - 1 - - - - - -

S a n d  B a rg e  + T ru ck  sa n d  loading En g in e  standby 94 * 20 - - - - - - N o Nighttime operation

T ru ck  idling + co n veyor load san d  into truck 103 - 9 - - - - - -

R e la x  co n veyor + leave 102 - 1 - - - - - -

P redicted  O vera ll N o ise  Le ve l, Le q  pom ujdBtA) 37

N ighttim e criterion (A N L -5 ), d B (A ) ; 45

E xce e d a n ce , d B (A ) -

> Peng Chau Kaito. Mui W o  Kaito & LP G  Container Vessel + L P G  Containers Loading Truck

S o u rce  ID . D escription  ■ A ctivities/Equlpm ent
S W L ,
d B (A )

S h o rte st 
II separation  

’ d is ta n ce  (m )

W o rs t  operating 
tim e (m in )

C orre ction , d B (A ) "  _
P red icted  

S P L , d B (A )
- R e m a rk  ■ • ' ' .

D istance ' T im e S cre e n in g M itigation Fa ca de

P e n g  C h a u  Kaito

falling -  arrival 88 107 1 -49 -15 0 0 3 28

Idling 88 107 5 -49 -8 0 0 ■ 3 35

falling -  re a d y  for d ep a rtu re 91 107 1 -49 -15 0 0 3 31

M u i W o  Kaito

falling -  arrival 98 - 1 - - * - - -

Idling
90 5 - - - - - -

falling -  re a d y  for d ep a rtu re 98 ' ’  . 1 - - - - - -

L P G  C o n ta in e r V e s s e l +  L P G  C o n ta in e rs  

L o a d in g  T r u c k

falling -  arrival
93 '. w ' 2 - -  ’ - - - -

No Nighttime operation ■

-----------------
C ra n e  opera tio n  a n d  L P G  con ta ine rs le a v e  b a rg e 112 ■ “ 1 - - - - - -

L P G  c o n ta in e rs  lo a d in g  into truck
95 “ 1 - - - - - -

—
failing

81 “ 5 - - - - - -

C ra n e  op era tio n  a n d  L P G  c on ta ine rs  b a c k  to b a rg e 108 - 1 - - - - - -

falling -  re a d y  for d ep a rtu re
105 . “ ' 2 - - - - - -

P re d lc te d O i

i l l l i l -
rerall N o ise  

Nighttim e c

Le ve l, Le q  

riterion (A N  

E x ce e d :

l W B ( A )  

L -6 ), d B (A ) 

nee, d B (A )

37

45
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Mitigated (Barrier)
Daytim e Noise Im pact, d B (A ) Exceedance Noise Im p a c t d B (A ) Exce ed a nce N oise  Im pact, d B (A ) Exceedance

N S R Criteria C a se  1 C a se  1 C a se  2 C a se  2 C a se  3 C a se  3
N IO b -B I 55 54 - S4 54
N106-B2 55 53 - 52 52
N10b-B4 55 54 49 47
N10b-B5 55 55 52 52
N10b-BB 55 53 49 49
N10b-D1 55 55 55 55
N10b-D5 55 50 SO 50
N10b-D6 55 52 51 52
N10b-D8 55 53 52 52
N10b-A1 55 51 49 52
N10b-A2 55 50 SO 51
N10b-A4 55 47 47 47
N10b-A5 55 55 50 50
N10b-A6 55 55 50 50
N10b-A8 55 53 48 48

Nighttim e Noise Im p a c t d B (A ) E x ceedance Noise Im p a c t d B (A ) E xce ed a nce N oise  Im p a c t d B (A ) Exceedance
N S R Criteria C a s e  1 C a se  1 C a se  2 C a s e  2 C a s e  3 C a s e  3

N10b-B1 45 42 43 43
N10b-B2 45 38 39 39
N10P-B4 45 34 35 35
N10b-B5 45 42 43 43
N10b-BB 45 39 40 40
N10b-D1 45 38 40 40
N10b-D5 45 35 36 36
N10b-D6 45 39 39 39
N10b-D8 45 40 40 40
N10b-A1 45 33 33 33
N10b-A2 45 32 32 32
N10b-A4 45 30 30 30
N10b-A5 45 34 34 34
N10b-A6 45 38 38 38
N10b-A8 45 37 37 37



Legend

@  Proposed relocated location of fixed noise sources 
from Pang Chau Kai To / Mui Wo Kai To

©  Proposed relocated location of fixed noise sources 
from operation of landing board / conveyor / crane / 
loading and unloading of LPG containers into truck

0  Proposed relocated location of fixed noise sources 
from loading and unloading of lorry / LPG container 
vessel / sand barge

0  Proposed relocated location of fixed noise sources 
from tug boat
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Optimization of Land Use In Discovery Bay
Environmental Study

Firework Display 
Noise Measurement 
Location

Appendix 5.6
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Optimization of Land Use in Discovery Bay
Environmental Study

Firework Display Noise Result 
Summary

Appendix 5.7
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Project: Discovery Bay EAS
Job No.: 235928
Title: Firework Display Noise Assessment
Subtitle: Firework Display Noise Measurement Results

Noise Level Location F1 • Location F2

Measured Noise Level, 
Leq (15 min), dB(A)|3)

52 53

Background Noise 
Level (Before firework 
display), Leq (15 min), 
dB(A) m

50 50

Background Noise 
Level (After firework 
display), Leq (15 min), 
dB(A)121

48 50

Average Background 
Noise Level, dB(A) P1

49 50

Facade correction141 3

Corrected Noise 
Level, Leq (15 m in), 
dB(A)

52 53

Noise Criterion 151 ■ . ’■ / " - : 55 ; ' >  ;■■■

Exceedance, dB(A) . .. ■ - : v .  ,

Note:
[1] Background noise level was measured 15 minutes before the firework display.
[2] Background noise level was measured 15 minutes after the firework display.
[3] Logarithmic average of [1] and [2]
[4] Facade correction has been considered in noise calculation.
[5] The firework display noise criteria is referenced to Environmental Impact Assessment - Construction of an International Theme Park in 
Penny's Bay of North Lantau together with its Essential Associated Infrastructures (AEIAR -  0323/2000) and Hong Kong International 
Theme Parks Limited - Air Quality and Noise Monitoring During Fireworks Dress Rehearsal: Monitoring Report.
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Optimization of Land Use in Discovery Bay
Environmental Study (Area 10b)

Legislation and Standards for 
Water Quality Assessment
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Hong Kong R«»ori Campttry lfr><*4 DpUntutbn of U nd  l>u b  Ooeavaty Boy 
Eitvironmerfel Study (A m  10D)-Afptfrite6.1

L e g i s l a t i o n  a n d  S t a n d a r d s  f o r  W a t e r  Q u a l i t y  A s s e s s m e n t

The relevant legislations, standards and guidelines applicable to present study for the 
assessment of water quality impacts include:

• Water Pollution Control Ordinance (WPCO) CAP 358;
• Technical Memorandum for Effluents Discharged into Drainage and Sewerage 

Systems Inland and Coastal Waters (TM-DSS);
• Hong Kong Planning Standards and Guidelines (HKPSG); and
• ProPECC PN 1/94 “Construction Site Drainage”

Water Pollution Control Ordinance, CAP 358

The Project is located in the Southern Water Control Zone (WCZ) under the Water 
Pollution Control Ordinance (WPCO) (CAP 358) and the corresponding WQOs are 
summarised in below table.
Table A6.1: Water quality objectives for Southern Water Control Zones

Param eters Objectives Sab-Zone

Waste discharges shall cause no objectionable odours 
or discolouration of the water.

Tany residues, floating wood, articles made of glass, 
plastic, rubber or of any other substance should be 

absent

Mineral oil should not be visible on the surface. 
Surfactants should not give rise to a lasting foam.

Aesthetic
Appearance

There should be no recognisable sewage-derived 
debris.

Whole zone

Floating, submerged and semi-submerged objects of 
a size likely to interfere with the free movement of 

vessels, or cause damage to vessels, should be 
absent

Waste discharges shall not cause the water to contain 
substances which settle to form objectionable 

deposits.

Bacteria

E s c h e r ic h ia  c o li  <610/100 mL, geometric mean in 
one calendar year.

Secondary Contact, 
Recreation Subzones 

and Fish Culture 
Subzones

E s c h e r ic h ia  c o l i  < 180/100 mL, geometric mean 
from March to October inclusive in one calendar 

year. Samples at least 3 times in a calendar month at 
intervals of between 3 and 14 days.

Bathing Beach 
Subzones

Dissolved Oxygen > 4 mg/L at depth-averaged for 90% of the samples 
> 2 ma/L within 2m of the seabed for 90% of the

Marine waters 
excepting Fish Culture

23&92S | Fb*I | Novambn 9 1 5
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H>ng Kong R«w»1 C a n a ry  LMtod Optimlatioft of IkAd Um  in DNcovify Bay 
Emtonmoitil Stutf* (As m  1C6)-Apportfta 11

Parumeten Objectives - • - * ' Sub-/one
samples Subzones

> 5 mg/L at depth averaged for 90% of the samples
> 2 mg/L within 2 metres of the seabed for 90% of

the sample.
Fish Culture Subzones

> 4 mg/L
Inland waters o f the 

Zone

pH

In the range of 6.5 -  8.5 
Change due to waste discharge < 0.2

Marine waters 
excepting Bathing 

Beach Subzones; Mui 
Wo (A), Mui Wo (B). 
Miu Wo (C), Mui Wo 
(E) and Mui Wo (F) 

Subzones.

In the range of 6.0 -  9.0 
Change due to waste discharge < 0.2

Mui Wo (D) Sub-zone 
and other inland waters.

In the range of 6.0 -  9.0 for 90% of samples 
Change due to waste discharge < 0.5

Bathing Beach 
Subzones.

Temperature Change due to waste discharge < 2.0 degC Whole zone

Salinity
Change due to waste discharges < 10% of ambient 

levels
Whole zone

Suspended solids

Change due to waste discharge < 30% of ambient 
levels

Marine waters

< 20 mg/L, annual median

Mui Wo (A), Mui Wo 
(B), Mui Wo (C), Mui 
Wo(E) and Mui Wo 

(F) Subzones.

< 25 mg/L, annual median
Mui Wo (D) Subzone 

and other inland waters.

Unionized 
Ammonia (U1A)

< 0.021 mg/L, annual arithmetic mean Whole zone

Nutrient
Shall not cause excessive or nuisance algal growth 
Total inorganic nitrogen (TIN) < 0.1 mg/L, annual 

mean of depth averaged
Marine waters

5-Day
Biochemical 

Oxygen Demand
(BODs)

< 5 mg/L
Inland waters of the 

Zone

Chemical Oxygen 
Demand (COD) < 30mg/L

Inland waters o f the 
Zone

Dangerous
Substances

Waste discharges shall not cause the concentrations 
of dangerous substances in marine waters to attain 
such levels as to produce significant toxic effects in 
humans, fish or any other aquatic organisms, with 

due regard to biologically cumulative effects in food 
chains and to toxicant interactions with each other.

Whole zone

2JS92B | F>\*J | Novanbar 2D1S
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Hong Kong ft«K*1 Company Lkntad Optimbaiion of Land Um  H Discovery Bay 
ErMronm«rt*l Stuff (Ana 106)- Appanda 41

Parameters '  Objectives - Sub-Zone

Waste discharges of dangerous substances shall not 
put a risk to any beneficial uses of the aquatic 

environment.
Whole zone

Technical Memorandum fo r  E ffluents Discharge into Drainage and Sewerage 
Systems, Inland  <t Coastal Waters

Apart from the WQOs, Annex 1 of CAP358AK also specifies the limits to control the 
physical, chemical and microbial parameters for effluent discharges into drainage and 
sewage system at both inland and coastal waters under the TM-DSS. The discharge 
limits vary with the effluent flowrates and the sewage from the Project (treated after 
sewage treatment works) should comply with the standards for effluent discharged into 
marine water. The effluent discharge standards are presented in tables below.
Table A6.2: Standards for effluents discharged into the marine waters of Southern 
WCZ (in mg/L unless otherwise indicated)

Flow rate
(mVday) <10

> 10
and
<200

>200
and
<400

>400
and

<600

>600
and

<800

>800
and

<1000

>1000 
’ and 
<1500

>1500
and

<2000

>2000
and

<3000

>3000
'and
<4000

>4000 
and ;

<5000

>5000
and

<6000

pH (pH units) 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10

Temperature
(degC) 45 45 45 45 45 45 45 45 45 45 45 45

Colour 
(lovibond 

units) (25mm 
cell length)

4 1 1 i 1 1 1 1 i 1 1

Suspended
solids 500 500 500 300 200 200 100 100 50 50 40 30

BOD 500 500 500 300 200 200 100 100 50 50 40 30

COD 1000 1000 1000 700 500 400 300 200 150 100 80 80

Oil & Grease 50 50 50 30 25 20 20 20 20 20 20 20

Iron 20 15 13 10 7 6 4 3 2 1.5 1.2 1

Boron 6 5 4 3.5 2.5 2 1.5 1 0.7 0.5 0.4 0.3

Barium 6 5 4 3.5 2.5 2 1.5 i 0.7 0.5 0.4 0.3

Mercury 0.1 0.1 0.1 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Cadmium 0.1 0.1 0.1 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001

Other toxic 
metals 

individually
2 1.5 1.2 0.8 0.6 0.5 0.32 0.24 0.16 0.12 0.1 0.1

Total toxic 
metals 4 3 2.4 1.6 1.2 1 0.64 0.48 0.32 0.24 0.2 0.14

Cyanide 1 0.5 0.5 0.5 0.4 0.3 0.2 0.15 0.1 0.08 0.06 0.04

Phenols 0.5 0.5 0.5 0.3 0.25 0.2 0.13 0.1 0.1 0.1 0.1 0.1
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Flow rate 
(mVday) <10

>10
and
<200

>200
in d
<400

>400
and
<600

>600
and

<800

>800
and

<1000

>1000
and

<1500

>1500
and

<2000

>2000
and

£3000

>3000
’and
54000

>4000
and

<5000

>5000
and

<6000

Sulphide s 5 5 5 5 5 2.5 2.5 1.5 1 1 0.5

Total residual 
chlorine 1 t I t 1 i 1 1 1 1 1 1

Total nitrogen too too 80 80 80 80 50 50 50 50 50 50

Total
phosphorus

to 10 8 8 8 8 5 5 5 5 5 5

Surfactants
(total) 30 20 20 20 is 15 15 15 15 15 15 15

E . c o lt

(count/lOOml) 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000

Hong Kong Planning Standards and Guidelines

Chapter 9 of the Hong Kong Planning Standards and Guidelines (HKPSG) outlines the 
environmental requirements that need to be considered in land use planning. The 
recommended guidelines, standards and guidance cover the selection of suitable 
locations for the developments and sensitive uses, provision of environmental facilities, 
and design, layout, phasing and operational controls to minimise adverse environmental 
impacts. It also lists out environmental factors that influence land use planning and 
recommends buffer distances for land uses.

ProPEC C PN 1/94 "Construction Site Drainage”

The Practice Note for Professional Persons (ProPECC Note PN1/94) on Construction 
Site Drainage provides guidelines for the handling and disposal of construction 
discharges. It is applicable to this study for the control of site runoff and wastewater 
generated during the construction phase. The types of discharges from construction 
sites outlined in the ProPECC Note PN1/94 include:

• Surface runoff;
• Groundwater;
• Boring and drilling water;
• Wastewater from concrete batching plant;
• Wheel washing water;
■ Bentonite slurries;
• Water for testing and sterilization of water retaining structures and water 

pipes;
• Wastewater from building construction and site facilities; and
• Acid cleaning, etching and pickling wastewater.
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Standard Practice for Site Drainage

Site Runoff

In accordance with the Practice Note for Professional Persons on Construction Site 
Drainage, Environmental Protection Department, 1994 (ProPECC PN 1/94), best 
management practices should be implemented as far as practicable as below:

• At the start of site establishment, perimeter cut-off drains to direct off-site water 
around the site should be constructed with internal drainage works. Channels 
(both temporary and permanent drainage pipes and culverts), earth bunds or 
sand bag barriers should be provided on site to direct stormwater to silt removal 
facilities.

• The dikes or embankments for flood protection should be implemented around 
the boundaries of earthwork areas. Temporary ditches should be provided to 
facilitate the runoff discharge into an appropriate watercourse, through a 
silt/sediment trap. The silt/sediment traps should be incorporated in the 
permanent drainage channels to enhance deposition rates.

• The design of efficient silt removal facilities should be based on the guidelines 
in Appendix A1 of ProPECC PN 1/94. The detailed design of the sand/silt traps 
should be undertaken by the contractor prior to the commencement of 
construction.

• The design of temporary on-site drainage should prevent runoff going through 
site surface, construction machinery and equipment in order to avoid or 
minimize polluted runoff. Sedimentation tanks with sufficient capacity, 
constructed from pre-formed individual cells of approximately 6 to 8 m3 
capacities, are recommended as a general mitigation measure which can be used 
for settling surface runoff prior to disposal. The system capacity shall be flexible 
and able to handle multiple inputs from a variety of sources and suited to 
applications where the influent is pumped.

• Construction works should be programmed to minimize surface excavation 
works during the rainy seasons (April to September). All exposed earth areas 
should be completed and vegetated as soon as possible after earthworks have 
been completed. Ifexcavationofsoil cannot be avoided during the rainy season, 
or at any time of year when rainstorms are likely, exposed slope surfaces should 
be covered by tarpaulin or other means.

• All drainage facilities and erosion and sediment control structures should be 
regularly inspected and maintained to ensure proper and efficient operation at 
all times and particularly following rainstorms. Deposited silt and grit should 
be removed regularly and disposed of by spreading evenly over stable, 
vegetated areas.

• All open stockpiles of construction materials (for example, aggregates, sand and 
fill material) should be covered with tarpaulin or similar fabric during 
rainstorms. Measures should be taken to prevent the washing away of 
construction materials, soil, silt or debris into any drainage system.

• Manholes (including newly constructed ones) should always be adequately 
covered and temporarily sealed so as to prevent silt, construction materials or
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debris being washed into the drainage system and storm runoff being directed 
into foul sewers.

• Precautions to be taken at any time of year when rainstorms are likely, actions 
to be taken when a rainstorm is imminent or forecasted, and actions to be taken 
during or after rainstorms are summarized in Appendix A2 of ProPECC PN 1/94. 
Particular attention should be paid to the control of silty surface runoff during 
storm events.

• All vehicles and plant should be cleaned before leaving a construction site to 
ensure no earth, mud, debris and the like is deposited by them on roads. An 
adequately designed and sited wheel washing facilities should be provided at 
every construction site exit where practicable. Wash-water should have sand 
and silt settled out and removed at least on a weekly basis to ensure the 
continued efficiency of the process. The section of access road leading to, and 
exiting from, the wheel-wash bay to the public road should be paved with 
sufficient backfall toward the wheel-wash bay to prevent vehicle tracking of soil 
and silty water to public roads and drains.

• Oil interceptors should be provided in the drainage system downstream of any 
oil/fuel pollution sources. The oil interceptors should be emptied and cleaned 
regularly to prevent the release of oil and grease into (he storm water drainage 
system after accidental spillage. A bypass should be provided for the oil 
interceptors to prevent flushing during heavy rain.

• Construction solid waste, debris and rubbish on site should be collected, handled 
and disposed of properly to avoid water quality impacts.

• All fuel tanks and storage areas should be provided with locks and sited on 
sealed areas, within bunds of a capacity equal to 110% of the storage capacity 
of (he largest tank to prevent spilled fuel oils from reaching water sensitive 
receivers nearby.

• Regular environmental audit on the construction site should be carried out in 
order to prevent any malpractices. Notices should be posted at conspicuous 
locations to remind the workers not to discharge any sewage or wastewater into 
the water bodies, marsh and ponds.

By adopting the best management practices, it is anticipated that the impacts of general 
site operation will be reduced to acceptable levels before discharges. The details of best 
management practices will be highly dependent to actual site condition and Contractor 
shall apply for a discharge license under WPCO.

Sewage from  Workforce

Mitigation measures to manage the sewage from workforce include the following:
• Portable chemical toilets and sewage holding tanks should be provided for 

handling the construction sewage generated by the workforce.
• A licensed contractor should be employed to provide appropriate and adequate 

portable toilets to cater 0.15m3/day/employed population and be responsible for 
appropriate disposal and maintenance.
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• Notices should be posted at conspicuous locations to remind the workers not to 
discharge any sewage or wastewater into the nearby environment during the 
construction phase of the Project.

• Regular environmental audit on the construction site should be conducted in 
order to provide an effective control of any malpractices and achieve continual 
improvement of environmental performance on site.
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L e g i s l a t i o n  a n d  S t a n d a r d s  f o r  L a n d  C o n t a m i n a t i o n  
A s s e s s m e n t

The relevant legislation, standards and guidelines applicable to the present study for the 
assessment of land contamination include:

• Annex 19 of the Technical Memorandum on Environmental Impact 
Assessment Ordinance (TM-ELAO), Guidelines for Assessment of Impact 
Assessment Process (TM-EIA), Guidelines for Assessment of Impact On Sites 
of Cultural Heritage and Other Impacts (Section 3: Potential Contaminated 
Land Issues), Environmental Protection Department (EPD), 1997;

• Guidance Note for Contaminated Land Assessment and Remediation EPD 
2007;

• Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for 
Contaminated Land Management, EPD, 2007; and

• Practice Guide for Investigation and Remediation of Contaminated Land,
EPD, 2011.

Under Annex 19 of the TM-EIAO, a number of potentially contaminating historical 
land uses should be considered, including oil installations, gas works, metal workshops, 
car repair and dismantling workshops, which have the potential to cause or have caused 
land contamination.

In accordance with EPD’s G uidance N ote  f o r  C ontam ination  L a n d  A ssessm ent an d  
R em edia tion , a contamination assessment evaluation should:

• provide a clear and detailed account of the present land-use and the relevant
past land history, in relation to possible land contamination; .

• identify areas of potential contamination and associated impacts, risks or 
hazards; and

• submit a plan to evaluate the actual contamination conditions for soil and/or 
groundwater, if required.

The G uidance M anua l f o r  Use o f  R isk-B ased  R em ediation  G oals (RBRGs) fo r  
C ontam ina ted  L a n d  M anagem en t introduces the risk based approach in land 
contamination assessment and present instructions for comparison of soil and 
groundwater data to the Risk-Based Remediation Goals (RBRGs) for 54 chemicals of 
concern commonly found in Hong Kong. The RBRGs were derived to suit Hong Kong 
conditions by following the international practice of adopting a risk-based methodology 
for contaminated land assessment and remediation and were designed to protect the 
health of people who could potentially be exposed to land impacted by chemicals under
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four broad posl restoralion land use categories. The RBRGs also serve as the 
remediation targets if remediation is necessary. .

The EPD’s P ractice  G uide f o r  Investiga tion  a n d  R em edia tion  o f  C ontam ina ted  L a n d  
includes a summary of the general steps of a contamination assessment study, which 
include site appraisal, site investigation and remediation.

23S92B | Fhal | Novarnter 2015

?? w  * REPORTS DELJVERABlESO REVISED DRAFT W O lS tllf l SPUT INTO 2 AREAStAREA 
10awpPEN0U-106\APPENOIX 7.1 LEGISLATION AND STANDARDS FOR LAND CONTAMINATION ASSESSMENT.OOCX

Pag* 2



Hong Kong Resort Company Limited

235928 | Final f November 2015

C :«r< W R O J E C ra »a \ 1 2  REPORTS DEUVERABl£SO REVISED DRAFT 2 W 1 5 im  SPOT INTO 2 AREAS'AREA 1 0 fl«5 W «- FlftAL EAS (ItfiJ.VZOOCX



1

Optimization of Land Use In Discovery Bay 
Environmental Study (Area 10b)

Appendix 7.2

Historical Aerial Photos for 
Discovery Bay

PageA17



' 
■ 

■■ 
k

I.
-1'

 ...
...

...
' 

■ i
'■ 

:■
 

it
• 

i
...

...
...

...
...

...
...

. 
hi

i 
>

' 
? 

!'!■
 '•

 i 
.I

1*
- 

■■ 
i 

w
|»

 
IK

ila
'fc

iS
iiR

ia
ili

 
P*

i'»
:in

ss
sr

.,.l
Mi

'if

c>

r

£

C
f

I

i
i
i
■i
i
i
i
i
i
i
i
i
i
i
i
i

£ !

&







D
*h

v«
ro

b
)e

s\
re

p
o

r\
\0

2
-E

A
S\

A
re

o
 

I0
b\

A
er

i©
I 

Ph
o

u>
.2

0i
2.

dg


