


MASTERPLAN LIMITED
Planning and Development Advisors

Your Ref: Y/l-DB/3 26 October 2016

The Secretariat 
Town Planning Board 
15/F, North Point Government Offices 
333 Java Road, North Point 
Hong Kong By Hand

Dear Sir,

Section 12A Application No.Y/l-DB/3 
For Optimising Land Uses at Area 10b, Discovery Bay 

Response to Comments

I refer to the abovementioned application which is currently being processed, and the departmental 
comments on the application made available by District Planning Office on 25 and 28 July 2016.

In response to the departmental comments, please find the enclosure and the below clarification for 
your consideration.

Revised Concept Plan

The Concept Plan has been revised to address the departmental comments received, namely to 
include building separation to provide for urban design and air ventilation.

As a result, there is a redistribution of GFA between the proposed “Other Specified Uses 
(Residential above Service Area)(B)” and the proposed “Residential (C)13(D)” zones, in the 
following manner:

1. The domestic GFA above the podium at “Other Specified Uses (Residential above Service 
Area)(B)“ zone has been decreased from 24,200m2 to 23,100m2 (maximum).

2. The GFA at “Residential Zone (C)13(D)“ has been increased from 43,300m2 to 44,350m2

The proposed land use zoning boundary remains substantially the same as shown in Annex A. A 
summary of the revised zoning provision is described in the following Table (changes highlighted):

(maximum).
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Proposed
zoning

Sub area Number of 
storeys (max)

Building height 
(max, including 
structure)

GFA (max)

Residential 
(Group C)13

Sub area (A) 6 31 mPD 44,350m2
Sub area (B) 12 57 mPD
Sub area (C) 18 77 mPD
Sub area (D) 4 21 mPD

Other Specified 
Uses (Residential 
Above Service 
Area)

Sub area (A) 18 storeys 
Residential above 
Service Area

86 mPD Domestic
23,100m2

Non domestic 
22,000 m2

Sub area (B) 5 storeys 
Residential above 
Service Area

35 mPD

G/IC (Sewage 
Treatment Works 
and/ or Sewage 
Pumping Station)
Other Specified 
Uses
(Promenade)

1 10mPD 200 m2

The total GFA for Area 10b remain the same. The change is less than 5% of the original proposal. 
The materials enclosed in the response are based on this revised Concept Plan. The residences 
above the podium towards the east will be 5 storeys and the houses at the foreshore towards the 
west will be 4 storeys. These are consistent with the maximum building height in the respective 
proposed land use zoning.

Proposed water supply and sewerage treatment approach

In addition to the response to Water Supplies Department and Environmental Protection 
Department, we hereby clarify the approach to the water supply and sewerage treatment for the 
proposed development at Area 10b below:

1. The applicant is ready and willing to provide a Water Treatment Plant to use the Discovery Bay 
reservoir fresh water, and an on-site Sewerage Treatment Plant where necessary. Technical 
assessments reports have been submitted to demonstrate the adequacy of this approach in 
terms of their capacity and their capability to meet the relevant standards.

2. There is a decommissioned Water Treatment Plant around the Discovery Bay reservoir, and a 
decommissioned Sewerage Treatment Plant within Area 10b. The applicant is familiar and 
experienced in this approach, which has been the case prior to the commissioning and 
connection to Siu Ho Wan facilities.

3. Water supply and sewerage treatment as fundamental infrastructure provision in Hong Kong is 
engineering matters that can be resolved. It is considered that technicalities of water supply 
and sewerage treatment for Area 10b should not prevent an approval for the rezoning 
application, as they are capable of being easily resolved.

4. As there are various on-going new developments at North Lantau and Airport, Water Supplies 
Department and Environmental Protection Department may consider for expansion of the Siu 
Ho Wan water and sewerage treatment facilities in order to provide extra water supply and 
sewage treatment capacity should the spare capacity for the current facility is not adequate. 
The Applicant believes that, should WSD and EPD plans for infrastructure expansion, all 
proposed future developments in the vicinity areas, including those in the Discovery Bay,
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should be considered on equal and fair basis. In addition, the proposal for Area 10b is 
moderate in scale, the demand on the overall Government infrastructure would be insignificant. 
Therefore, the Applicant requests WSD and EPD to take into account the proposed 
development should they consider for future expansion of the Sui Ho Wan facilities.

This information clarifies and supplements the application, and does not constitute a material 
change identified in Town Planning Board’s Guideline No.32. It is consistent with the Guideline.

Yours faithfully,

Cynthia Chan 
For and on behalf of 
Masterplan Limited

Enc
cc. DPO/SKI (Attn: Helena Pang) Email

Client & Consultants
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Section 12A Application No.Y/l-DB/3 for Optimisation of Land Uses at Area 10b, Discovery Bay
Applicant’s response to the departmental comments made available by District Planning Office on 25, 28 July 2016
AFCD’s comment
(a) Our comments on terrestrial and marine ecological impacts of the

Applicant's response
Noted. The terrestrial impacts associated with the captioned application are considered to be wholly associated with tree felling due to the developed nature and limited ecological

captioned application remain valid. value of Area 10(b). As such, the issue of terrestrial ecology is dealt with in comment (b) below.

In terms of marine ecology, Section 7.3 of the revised Environmental Study in Annex D has outlined that dredging and reclamation are likely to be required. Given the suspected 
presence of species of conservation concern in Nim Shue Wan, such as Seagrass and Coral, impacts are anticipated. However, Section 6.2 has recommended a series of 
mitigation measures including installing silt-curtain and controlling descent speed of grab, for the marine construction works and the pile of the deckover would be designed to avoid 
blocking any flow streamline during operational phase.

Section 7.3.1.4 has been revised as follow:

“Together with suspected presence of species of conservation concern in Nim Shue Wan, such as Seagrass and Coral, marine ecological impacts are anticipated. Under such 
circumstances, series of mitigation measures have been recommended in Section 6.3, including the installation of silt-curtain and controlling of descent speed of grab for the 
marine constmction works and the pile of the deckover would be designed to avoid blocking any flow streamline during the operational phase.’

(b) The applicant should elaborate in the submitted Environmental Study that 
due consideration has been given in avoiding/ minimizing any potential 
ecological impacts and extent of tree felling in the planning stage. 
Considering that the Site is basically developed, the applicant should clarify

Out of the 6.25 ha of Area 10b, disturbed area occupies 5.12 ha which is approximately 82% of the site area. Only 1.13 ha (or 18%) of the area accommodates trees and plantation. 
The current development plan has exercised due consideration in avoiding and minimising terrestrial ecological impact by utilising all the 5.12 ha of disturbed area. For the existing 
area with trees and plantation, only 0.74 ha of that would be used.

if any potential terrestrial ecological impacts would be caused by the 
proposed development.

Given the developed nature of Area 10b, it is considered that the terrestrial ecological impacts associated with the captioned development, if any, would be minor. Of the trees to be 
felled, most are single standalone trees or part of a small group of trees which due to their highly fragmented nature, are of minimal ecological value.

In addition, no rare of protected species listed under Forestry Regulations (Cap. 96 Forestry and Countryside Ordinance sub. leg.) were found within the Site. Besides, no “Old and 
Valuable Trees" or “Champion Trees”, as defined in “Registration of Old and Valuable Trees” (ETWB TC(W) No. 29/2004) and in the book “Champion Trees in Urban Hong Kong” 
respectively, were found.

As such, Section 7.3 of the submitted Environmental Study has been supplemented with the following additional paragraph.

“In terms of terrestrial ecology, the impacts, if any, associated with tree felling is anticipated to be minor due to the developed nature of Area 10b. Where practical, opportunities for 
transplantation have been explored, where the trees which have been identified as having a good transplantation survival rate. In addition, a number of trees have been proposed to 
be retained.

In total, 169 trees have been identified within Area 10b that would be felled. None o f the trees identified with Area 10b are considered to be rare or of conservation value. The trees 
to be felled all form parts of small groups or are single standalone trees. As such, the trees are considered to be of low ecological value."

(c) The proposed project may involve construction of a new sewage treatment 
plant, dredging works and associated minor marine works/. However, the

Impacts on fisheries have been supplemented in Section 7.3.1.5 as below.

impact on fisheries was not covered as one of the environmental issues in 
the ES. Any potential direct or indirect impacts on fisheries should be 
identified and evaluated. He understands that an EIA which will cover 
ecological surveys and impact assessment would be subsequently 
prepared. The statutory EiA report shall also cover fisheries assessment. 
Fishermen undertakings should be consulted to gauge their views on the 
proposed project.

“The nearest fish culture zones (FCZs) are Cheung Sha Wan and Ma Wan which are located at more than 6.5 km and 6 km away respectively. Given these large separation 
distance, together with the use of deck-over approach for the reclamation and mitigation measures such as cofferdam and silt curtains, both direct and indirect impacts are 
considered insignificant."

ArchSD’s comment Applicant’s response
Based on the RtC and FI provided, we note that some of our previous 
comments have been addressed like barrier free access, slope stabilisation and 
provision of greening ratio that we have no further comment and noted that BD 
will deal with these issues in general building plan submission stage.

Nevertheless, we would like to draw the applicant's attention that items 2(a) to 
(d) of our previous comments (recapped below (a) to (d)) regarding the 
provision of EVA, unclear description for petrol filling facilities operations 
between RtC and revised master plan, long podium design and width of 
promenade are still valid as those comments have not been satisfactorily 
address in the current submission.

Noted.

(a) It seems that the medium-rise building blocks are not sufficiently provided 
with the emergency vehicular access (EVA) on the Master Layout Plan.

The EVA has been revised to meet with relevant requirements, as indicated on the Concept Plan (Annex A).

(b) Applicant’s attention should be drawn to the planning requirements under 
the Chapter 12 of Hong Kong Planning Standards and Guidelines 
(HKPSG) and Code of Practice for Oil Storage Installations, the proposed 
petrol refueling station and the bus depot may not be compatible with the 
proposed residential use in the development. The Applicant should further

There are 54 no. of buses running in DB. Most bus services stop around mid-night. About 8 buses stay in Tai Pak bus terminus for overnight service. Currently these buses park in 
Area 10b open space. They are eyesores to nearby residents and noise source at 5:30 am to 7am when they start leaving 10b to commence their routine daily services. The future 
depot provides a covered internal space to address such overnight bus parking need. The covered depot reduces the noise impact in the morning when many buses start their 
engine at more or less the same time.

elaborate the use/operation of the depot and advise what the Category of In the bus depot, there will be 6 maintenance bays all equipped with maintenance pits serving regular and routine repair and maintenance, in place of the existing outdoor facilities
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Dangerous Goods to justify the proposed planning for further comment. at the site. There will not be Dangerous Goods store.

The proposed petrol refueling station will serve buses, golf buggy and vehicles which the numbers are restricted to local licensing. Please refer to technical note which considers the 
proposed location of the petrol refueling station to satisfy Chapter 12 of HKPSG in Annex B.

(c) The podium design of the building blocks nos. L7 to L14 is about 250m in 
length that is too long and monotonous. Together with the continuous 
layouts of the medium-rise residential blocks behind, the development may 
have a wall-effect and pose considerable visual impact to its vicinity. The 
Applicant is advised to articulate the podium design and building forms of 
the blocks by introducing more variety in flat-mix and elevation design, 
enlarging the gaps between the blocks in order to break the scale of the 
development.

While the design is at a conceptual stage with room for visual improvement at detail design stage, efforts have been made to ease the wall effect and monotony of the podium along
buildings L7 to L14 as shown in the revised Concept Plan in Annex A and described below:

i. As an initial concept at this preliminary stage, design of the podium has been revamped with an aim to alleviate its visual effects. Various articulations are provided such as, i) 
breaking down the mass and scale of the podium by introducing various layers and heights along the facade; ii) introducing slanting walls with vegetation; and iii) lowering the 
portion of podium abutting the driveway is further reduced in height from 6m to 4.5m.

ii. A significant recess at the north-western part of the podium, where an elevator is proposed to provide convenient access to the other levels of the podium. Width and depth of 
the recessed area is shown on plan.

iii. Part of the podium along L7 to L14 is further setback. Additional street tree planting is proposed in front to provide screening of part of the podium.
iv. Part of the medium-rise residential blocks on the podium, L7-L10, are increased from 4 to 5 storeys to introduce more variety in flat mix and height differences in elevation 

views. Public viewers from the southwest will see a variety of houses and buildings in different heights and levels.
v. The above measures are considered effective in alleviating the visual effects of the podium as illustrated in the perspective sketches in Annex M.

d) The proposed waterfront promenade seems to be too narrow in width. It 
should be extended beyond the Kaito Pier to the east of the tennis court. 
The Applicant should demarcate clearly the private and public zones in the 
proposed development. The promenade is advisable to be open for public 
enjoyment.

There are promenades of similar width in Discovery Bay, such as the 4 metres wide promenade at D Deck, which is the focal point of Discovery Bay around the ferry pier and has 
been satisfactorily serving local residents and visitors. It is considered that the proposed 4 metres wide waterfront promenade at Area 10b to be suitable in serving the amenity of 
the local residents and visitors.

However, connections between the internal driveway and the promenade have been widened significantly. As illustrated in the Concept Plan, three 15m wide public passages have 
been provided in addition to the Bounty Pier and the Kaito/ service piers. Please also refer to the revised Landscape Design Proposal in Annex M.

Regarding the extent and demarcation, we maintain our response made in our submission dated 6 June 2016.

EMSD’s comment Applicant’s response
Flectricitv Safetv
(a) The applicant shall approach the electricity supplier for the requisition of 

cable plans (and overhead line alignments drawings, where applicable) to 
find out whether there is any underground cable (and/or overhead line) 
within or in the vicinity of the Site. Based on the cable plans and the 
relevant drawings obtained, if there is underground cable (and/or overhead 
line) within or in the vicinity of the site, the applicant shall carry out the 
following measures:

Noted.

i. For Site within the preferred working corridor of high voltage overhead lines 
at transmission voltage level 132kV and above as stipulated in the HKPSG, 
prior consultation and arrangement with the electricity supplier is 
necessary.

ii. Prior to establishing any structure within the site, the applicant and/or his 
contractors shall liaise with the electricity supplier and, if necessary, ask 
the electricity supplier to divert the underground cable (and/or overhead 
line) away from the vicinity of the proposed structure.

iii. The “Code of Practice on Working near Electricity Supply Lines" 
established under the Electricity Supply Lines (Protection) Regulation shall 
be observed by the applicant and his contractors when carrying out works 
in the vicinity of the electricity supply lines.

There are no existing overhead cables and CLP advises that they have no plan to install new high voltage overhead cables in the future. Please refer to their letter in Annex C. 

Noted. Electricity supplier will be approached subsequent to approval of this rezoning application.

Noted.

LPG Storaae Installations Safetv
(b) There is a LPG store within the Site, which supplies the piped LPG system 

in Discovery Bay. The developer should clarify whether there would be any 
re-provision of LPG store to maintain the LPG supply to the existing LPG 
users.

There will be re-provision of LPG store elsewhere in Discovery Bay to maintain the LPG supply to the existing LPG users.

(c) If a new LPG store is to be constructed, the developer should conduct a 
Quantitative Risk Assessment to ascertain that the new LPG store will not 
pose unacceptable risk to the members of the public and submit application 
in accordance with the Gas Safety Ordinance (Cap. 151).

Noted.

EPD’s comment Applicant's response
Please find below our noise, waste management, sewerage infrastructure and 
water quality comments on the relevant document (i.e. the R-t-C and the 
revised Environmental Study where applicable) in the FI. Please ask the 
applicant to revise the ES (and other submissions where appropriate), in

Noted.

The ES has been revised to address the comments for Government Department’s record in Annex D.
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particular on water quality related chapters, and submit an adequately rectified 
version for our vetting. Our comments on the air quality part will be provided to 
you once available.

Paragraph 6.2 ii and iii of the Planning Statement have been revised to read as follow and replacement provided in Annex E of this response submission.

ii EPD advised in May 2015 that the design capacity of the SHWSTW has been allocated for the treatment of the sewage arising from the development of the Expansion of Hong 
Kong International Airport into a Three Runway System, the new town development under Tung Chung New Town Expansion and the Penny's Bay Phase 2 development, etc. 
Therefore, SHWSTW has no spare capacity to cater for the sewage arising from any proposed Discovery Bay further development and the Sewerage Authority has no plan to 
increase the design capacity of the SHWSTW in the short and medium terms

iii Provision of a new STW at Area 10b is proposed to cater for the additional flow generated from the potential development at Area 10b.

The Applicant believes that, should WSD and EPD plan for infrastructure expansion, all proposed future developments in the vicinity areas, including those in the Discovery Bay, 
should be considered on equal and fair basis. In addition, the proposal for Area 10b is moderate in scale, the demand on the overall Government infrastructure would be 
insignificant. Therefore, the Applicant requests WSD and EPD to take into account the proposed development should they consider for future expansion o f the Sui Ho Wan facilities.

A. Water Quality
General
1. The consultants stated that the purpose of these Environmental Study (ES) 

Reports are to demonstrate land use compatibility of the proposed 
development. We would like to add that, in order to support the subject 
rezoning, the reports should provide necessary information, findings and 
conclusions so as to demonstrate the acceptability of the proposed 
development from environmental planning point of view. The water quality 
assessment in the current ES reports is inadequate to meet our 
requirements for the reasons as detailed in comments.

Noted.

The Executive Summary and Section 1.1.1.3 have been amended accordingly.

Executive Summarv and Section 1.1.1.3
"...is to demonstrate land use compatibility and acceptability o f the proposed development by providing necessary information, findings and conclusions.”

2. Also, it was found that there are too many sections in the ES reports stating 
the various assessment would be required in the subsequent statutory EIA, 
in particular in the water quality chapter. The need to carry out an EIA under 
EIAO should NOT be regarded as a reason for us to support the rezoning 
application without adequate assessment. Please remove such misleading 
statements in the ES reports. As an alternative, please use a new section to 
summarize the EIAO implication of the proposed development.

Noted. All the relevant section related to EIAO implication has been removed. Instead, a section summarising EIAO implication is included in Section 2.6.

Soecific Comments
3. The consultants should carry out a preliminary assessment to identify the 

potential water quality impacts of the proposed developments (e.g. possible 
extent, duration and environmental effects on the nearby water sensitive 
receivers, particularly any ecologically sensitive receivers and the marina 
nearby) and elaborate on specific mitigation measures in sufficient details, 
particularly the proposed new sewage treatment plant and the outfall during 
operational phase so as to demonstrate that such measures are effective 
and technically feasible to mitigate the impact. The technical viability and 
implication of the proposed mitigation measures should also be elaborated.

As discussed in Section 6.4.1.2, a new STW will be established to receive and treat the sewage generated from the additional population from Area 10b. The maximum daily 
sewage flow rate is approximately 1100 m3/day. The project proponent will be responsible for the design, operation and maintenance of the STW and the effluent treatment level 
can be designed to any necessary standards so as to comply with the requirements in WPCO and TM-EIAO where applicable. For example, the treatment level could be designed 
for nitrogen removal and disinfection as necessary. The treated effluent would be discharged into sea through a submarine outfall and it is away from Fish Culture Zones at Ma Wan 
and Cheung Sha Wan located at 6.5km and 6km away respectively and hence are not adversely affected. A preliminary water quality assessment has been conducted and included 
in Appendix 6.3 of the Revised Environmental Study.

4. S2.1.1.4 and S2.4.5.1
The statement (indicating that sewage generated during operational phase 
will be conveyed to a sewage system) does not tally with the description in 
the revised statement in S6.4.1.1 (indicating that the sewage generated from 
the proposed project would not be conveyed to the SHWSTW).

Noted. Relevant text has been amended accordingly. A new STW will be established to receive and treat the sewage generated from the additional population from Area 10b. This 
new STW will be designed, operated and maintained by the project proponent to achieve any treatment level required.

5. S2.2.1.1 and S6.2.1.4
Please advise the construction method of piling work and if sediment on 
seabed would be disturbed which could result in water quality impact. 
Please provide a section plan showing the construction method of decking 
over piles.

Please clarify whether the minor modification works for the existing seawall 
would be carried out below water level and the corresponding potential 
water quality impact, if any.

Please clarify whether removal of the existing marine based facilities, e.g. 
such as existing submarine outfall, existing pier. etc. would be required and 
the corresponding potential water quality impact, if any.

As discussed in Section 6.2.1.4 and Section 6.2.1.5, in order to avoid/minimise water quality impacts due to the piling works, steel casings will firstly be installed at the proposed pile 
locations. The steel casings extend above the sea and will prevent soil or rock arisings from being disposed of into the sea. The arisings will be removed from within the piles to a 
barge anchored close to the piles. Once the materials inside the casings were removed, steel reinforcements/structural sections will be lowered inside the casing and then followed 
by concreting work. Silt curtain will be installed as secondary measures to prevent any accidental release of arisings into the sea. These are illustrated in Annex F of this response 
submission.

Some of the minor modification works to the existing seawall, including relocation of existing piers, will need to be conducted below water level, and the details will be established in 
the detailed design stage. Nevertheless, all these works front will be enclosed by silt curtains.

Please see above responses.
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6. S2.2.1.2 and S6.2.1.5

The statement in S2.2.1.2 stating that "silt curtain" and "grab dredger” would 
be deployed as mitigation measures while the statement in S6.2.1.5 stating 
that "cofferdam" and "closed grab" would be deployed during the dredging 
works. Please clarify which mitigation measures would be deployed.

These sections will be updated to state that silt curtains will be provided as mitigation measures.

7. S2.4.5.1 and S6.4.1.2
Please provide details on the proposed new sewage treatment plant to 
demonstrate that the treated effluent would not result in significant water 
quality impact into the receiving waters of the study area, e.g. justification on 
the estimation of treatment capacity, the treatment technology to be 
adopted, proposed effluent standards, measures to prevent emergency 
bypass, etc.

The consultants only recommended one marine outfall location. Apart from 
this location, other potential locations should be explored and the consultant 
should evaluate which option is the most preferable location.

According to the Study on Sewerage Systems, the capacity of the new STW to be established, operated and maintained by the project proponent will be approximately 1,100 
m3/day. The treatment level could be designed for nitrogen removal and disinfection as necessary. The effluent standards will meet WPCO and TM-EIAO as appropriate. The 
treated effluent will be discharged through a submarine outfall. For emergency bypass, a storage tank will be installed to allow for retention period of at least 2 hour, allowing the 
project proponent to response within that period of time.

Relevant text has been supplemented in Section 6.4.1.3 “...The outfall location will be determined during the detailed design stage without affecting the land use compatibility. 
Nevertheless, the current tentative location is located at the area where the water depth is deeper and the current is stronger. It is also at around 300m from the marina and at least 
6km from the fish culture zones in Cheung Sha Wan and Ma Wan. Besides, the current tentative location is away from Tai Pak Wan beach where, although not a gazetted beach, 
many people use that for recreational uses..." A supplementary water quality assessment has been conducted (Appendix 6.3) and included in the Revised Environmental Study 
Report.

8. S6.1.3.1
Please clarify why the construction works would have impact on the 
Discovery Bay Reservoir Spillway and Tributaries and Nim Shue Wan 
Stream. Please further review the water sensitive receivers that may 
potentially be affected by the proposed project. The comments from AFCD 
on the identification of ecological resources with conservation interest in Nim 
Shue Wan /Discovery Bay is relevant. Please seek comments from AFCD 
for marine ecological sensitive receivers to be assessed in the projects.

Please see separate response to AFCD's comments.

Discovery Bay Reservoir Spillway and Tributaries and Nim Shue Wan Stream may be affected by the construction works due to tidal intrusion. As such, the pollutants from 
construction works may be brought up to the lower section of Discovery Bay Reservoir Spillway and Tributaries and Nim Shue Wan Stream by tidal action.

In addition, comments have been received from AFCD and impacts for marine ecological sensitive receivers will be assessed.

9. S6.2
As refer to our previous comment, Area 10b currently comprises of bus 
repair workshop, boat servicing yard, etc. should land decontamination 
works will be carried out during construction phase of this area, the method 
for handling and disposal of wastewater contaminated with chemical waste 
should be further elaborated.

As a general site practice of soil decontamination works (i.e. Stabilization/ Solidification or Biopile), impermeable sheeting should be used to cover stockpiles of the treated soil to 
prevent dust and runoff. Concrete bunds surrounding the treatment area should also be implemented to collect the possible spillage or leachate generated and recycled back to the 
treatment. In case there is any sign of excess leachate present within the site, the excess leachate should be diverted to a designated storage area for temporary storage and 
collected by a licensed chemical waste collector.

Relevant text is supplemented in Section 6.2.1.6.

10. S6.2.1.5
Please further justify the need and extent of the proposed dredging to 
realign the existing navigation channel taking into consideration of future 
vessel size for this site.

The potential contaminants release from dredged sediment, including 
antifoulant, e.g. TBT, should be addressed.

The estimated extent of dredging for navigation of vessels is indicated in Figure 6.1.

According to the latest information, there have been no ship body maintenance works within the marina or along the Marina Avenue. Hence, there would not be any issue involving 
anti-fouling.

For dredged sediment, the release of suspended solid could be readily controlled by optimising the dredging rate and the use of mitigation measures such as silt curtains.

11.S6.3.1.1
The measures to avoid any discharge of site runoff / wastewater into the 
nearby marina should be elaborated.

For site runoff, perimeter cut-off strains would be constructed with internal drainage works and erosion and sedimentation control facilities around the site at site establishment 
around the site. Channels, earth bunds and sand bag barriers would also be provided on site to direct storm water to silt removal facilities.

In addition, the design of temporary on-site drainage should prevent runoff going through site surface, construction machinery and equipment to avoid polluted runoff. Sedimentation 
tanks with sufficient capacity should also be provided as mitigation measure for settling surface runoff prior to disposal. Also, discharge into the marina will be avoided.

With the implementation of the above mitigation measures, it is anticipated that the impacts from discharge of site runoff / wastewater is not insurmountable.

12.S6.4.1.2
Please add "A discharge license will be obtained under the WPCO prior to 
discharqe".

Noted. Section 6.4.1.2 has been added accordingly.

B. Noise
1. RtCfDl and undertakina letter

Typical clause "to agree that EPD could disclose the content of the report 
and this undertaking when required" is missing in the undertaking letter. 
Please ask the project proponent to contact EPD for any question and for 
submission of a rectified undertaking letter.

Noted. The undertaking letter has been revised and included in Annex G of this response submission.
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2. RtCffi and S5.3.1.2
Noted that TD's endorsement is still pending. Noted. TD’s endorsement letter is included in Annex H of this response submission.

3. S5.5.1.2
It states that "...the existing noise sources ... will be located at a podium 
structure..". Please clarify whether it means that existing noise sources will 
be relocated inside a podium structure and will be fully enclosed. Please

It is confirmed that the existing noise sources will be relocated inside a podium structure and fully enclosed except the locations of ingress / egress of such facilities. Section 5.5.1.2 
has been revised accordingly for clarification to read as follow.

also provide a drawing to show the abovementioned. “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 which 
is fu lly  enclosed. The design of the podium will ensure that any direct line of sight between the noise sources and the surrounding residential developments will be avoided. In 
addition, these noise sources should be a major consideration in determining their locations and site layouts. With reference to HKPSG, where opportunity arises and having due 
regard to the operational requirements, the siting of such facilities should take into account the potential locations of 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 of noise disturbances can be further 
reduced

Please also refer to the revised Concept Plan -  G/F Layout in Annex A.

4. S5.7
Please provide a schedule of noise mitigation measures, and drawings 
dedicated to show their location and extent. It is understood from S5.2.1.3

Noted.

that solid wall and noise barriers are noise mitigation measures. Subject to 
the clarification in response to the comment above, it is also understood 
from S5.2.1.2 that some existing noise sources will be relocated inside a 
podium structure and will be fully enclosed.

As stated in Section 5.5, a podium structure will be provided for Area 10b to avoid direct line of sight between the noise sources and the surrounding residential developments. The 
relocation of existing noise sources will be fully enclosed within the podium structure except the ingress / egress of such facilities and consideration of such facilities should made 
reference to HKPSG.

In addition, as discussed in Section 5.2, 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 designs include an 8m tall solid wall next to kaito pier, an 8.8m 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."

5. RtC(v’) and Table 5.4
It appears that there is also a correction factor for barrier correction, please 
clarify. Otherwise, it is noted that in Appendix 5.3, please clarify whether 
there is potential double counting in the columns "Barrier" and "Directivity" 
correction.

The column of “Directivity" has been removed and Table 5.4 has been updated accordingly.

6. Marine traffic noise and fixed noise assessment
It appears that some noise sources and NSRs are both owned/managed by 
the project proponent themselves, please clarify. If true, please elaborate on 
whether the project proponent's own management/administrative measures 
will be used to ensure all noise will be kept at an acceptable level.

C. Waste Management

For noise assessment, it is anticipated that there would be no adverse noise impact after the implementation of the proposed mitigation measures. As such, additional proponent’s 
own management / administrative measures are considered not necessary to keep the noise level at an acceptable level.

To demonstrate that the waste generation due to the development is in a 
manageable scale with regular arrangement under the relevant regulations and

Noted. Relevant text has been added in Section 7.1 as follows to discuss the implication of waste management.

requirements, the applicant should address the types of waste to be generated 
due to the proposal and their magnitude. The applicant should also clarify that 
they will fulfil the respective regulations and requirements.

“As mentioned in Section 2, the potential development at Area 10b of Discovery Bay include residential premises together with the necessary infrastructure and landscaping 
elements. A podium structure would be built to cover the existing maintenance activities. In order to cater for the additional residential development, an additional narrow strip of 
reclamation would be proposed in form as a decking with a width of 9-34m.

Although the construction methodologies are yet to be developed in subsequent detailed design stage, the construction and reclamation work would adopt an environmentally 
friendly approach. With the implementation of good site practices and waste reduction measures, the quantity of constmction of demolition waste is estimated to be around 
29,000 m r

D. Seweraae Infrastructure

The applicant will fulfil the respective regulations and requirements.

Please note that our previous comments are still valid. The applicant should 
provide adequate information and make adequate rectifications in the

Noted. Please refer to the Revised Study on Drainage, Sewerage and Water Supply in Annex L.

submission to address our comments. In addition, as there are various on-going new developments at North Lantau and Airport, Water Supplies Department and Environmental Protection Department may consider for 
expansion of the Siu Ho Wan water and sewerage treatment facilities in order to provide extra water supply and sewage treatment capacity should the spare capacity for the current 
facility is not adequate. The Clients believes that, should WSD/EPD plans for infrastructure expansion, all proposed future developments in the vicinity areas, including those in the 
Discovery Bay, should be considered on equal and fair basis. In addition, the proposal for Area 10b is moderate in scale, the demand on the overall Government infrastructure 
would be insignificant.

Therefore, the Project Proponents request Water Supplies Department and Environmental Protection Department to take into account the proposed development should they 
consider for future expansion of the Sui Ho Wan facilities.
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E. Air Qualitv
1. Rtc item b
Please submit the model file for review as results of 80mAG is added. Noted. The receivers at 80mAG are included in the model files submitted previously. A set of model files has been provided again directly to EPD.

2. Rtc item e
Please mark the internal access road. Noted. The access road has been marked.

3. §4.2.2
Please clarify if the road should be Marina Avenue (S4.2.2) or Marina Drive 
(Figure 4-1).

The road should be Marine Drive. The typo in Section 4.2.2 has been revised.

4.
It is noted that the predicted annual NO2 at ASR A10b-8 as shown in Table 4.3 
approaches the AQO of 40 ug/m3, it casts doubt on whether the vehicular 
emissions at the site, if added on the current assessment, will cause 
exceedance of the AQO. As such, the consultant is required to add the

The traffic forecast of Marina Drive is only 90 vehicles per hour during the peak hour. The new alignment and layout of the proposed buildings have been adjusted in the revised 
master plan to ensure the 5m buffer requirement in HKPSG will be achieved. It is therefore anticipated that no insurmountable air quality impact will be caused by the vehicular 
emission.

vehicular emissions in the assessment to prove that there will be no AQO 
exceedance.

In addition, although the annual NO2 at ASR A10b-8 is 39 pg/m3, the assessment on the marine traffic emissions are based on a very conservative approach. For example, a 
continuous operation of tug/boat and barge was assumed in the assessment, but there are only 5-6 trips per month in the real situation. Therefore, the actual annual NO2 at ASR 
A10b-8 will be lower than the prediction.

5. Rtc item f. item h. and Fiaure 4-1
If Marina Drive is a LD, please ensure that buffer distance as required under 
HKPSG can be met. In Figure 4-1, the buffer distance cannot be met.

The new alignment and layout of the proposed buildings have been adjusted in the revised Concept Plan in Annex A to ensure the 5m buffer requirement in HKPSG will be 
achieved.

6. Rtc item i
Please provide further information of the bus depot (e.g. operation mode, 
parking, maintenance, etc.)

The bus depot will be located at the podium of the buildings along the northern side of the Marina Drive. There are 54 no. of buses running in DB. Most bus services stop around 
mid-night. About 8 buses stay in Tai Pak bus terminus for overnight service. Currently these buses park in Area 10b open space. They are eyesores to nearby residents and noise 
source at 5:30 am to 7am when they start leaving 10b to commence their routine daily services. Apart from the early morning and mid-night when buses are leaving for service and 
coming back for overnight parking, buses are coming back for refueling and cleaning at an average rate of 5-6 buses per hour in between the morning and evening peak daily.

The future depot provides a covered internal space to address such overnight bus parking need. The covered depot reduces the noise impact in the morning when many buses start 
their engine at more or less the same time. There are 6 no. of maintenance bays in existing bus depot, 2 of them equipped with maintenance pits. They allow regular and routine 
repair and maintenance to ensure all buses can run normally. As no. of buses increases, currently some repairs have to be done in external area not designed for bus maintenance. 
Hence 6 maintenance bays all equipped with maintenance pits are proposed in the rezoning application. In addition, night time maintenance activities are not anticipated. Apart from 
the maintenance bays no., the proposed depot is purely replacement of existing one. There is no DG store in existing bus depot. It is not required by the proposed depot. Buses fuel 
refilling is and will be done in the existing and future petro-filling station.

In addition, according to EPD, Euro I, II and III buses will not be licensed by end 2019. Hence by end 2019, out of the 54 buses in the fleet, 4 buses will be at Euro IV, 48 will be at 
Euro V or VI. The remaining 2 buses are electric buses.

Hence, impacts of bus depot are not anticipated.

7. Rtc item k
It is noted that MLD refilling facility will be located outside the 500 assessment 
area. Please confirm that the oil tanker travelling route and the ferry travelling 
route to and from MLD refilling facility will be located outside the assessment 
area.

The operators have confirmed the routes will be outside 500m assessment area.

8. Rtc item I and m
If SPS or STW is proposed, the potential air quality should be addressed. The STW will be designed, operated and maintained by the project proponent. Odour control devices, such as covering of the tanks, installation of deodourising unit, negative 

pressure, activated carbon filter etc., will be designed to mitigate the odour level to acceptable level during the detailed design stage. Where necessary, water scrubbers could be 
considered as well. Therefore, adverse odour impact is not anticipated. Section 4.2.6.2 has been updated as follows for clarification.

“... 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, 
negative pressure, activated carbon filter etc, are required to contain the odour dispersion to the surrounding ASRs. Where necessary, water scrubbers could be considered as well. 
Therefore, it is anticipated that the new sewage treatment works would comply the criteria of 5 OU based on an averaging time o f 5 seconds for odour prediction assessment as 
stipulated in the Annex 4 of the EIAO-TM. In addition, suitable buffer and landscaping features would be provided to minimise environmental and visual impacts on adjacent 
sensitive uses according to HKPSG. As such, adverse odour impact is therefore not anticipated..."

9. S4.2.4.11
The new berth location is not shown in Figure 4-3, please clarify. Noted. The location has been added in Figure 4.3.

10. Fiaure 4-3
The MLD is still located within the 500m assessment area. Please clarify. Only Ferry, Kaito and LPG delivery tug boat / barge are presented in Figure 4.3. No MLD filling activities are presented.
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11.
Regarding the calculation spreadsheet, the calculation of max. 8-hr RSP, which 
subsequently be used for heavy metal impact estimation from fireworks, was 
calculated as 1/8 of max. 1 -hr RSP output from ISC model. Please clarify and 
provide justifications for adopting such method instead of using running average

Since there is only 1 firework show last for less than 60 minutes per day, the heavy metal contribution of firework will be equal to 0 for other 23 hours. In addition, it is either 1 show 
or no show every 8 hour running period. Therefore, the maximum running 8 hour average will be equal to maximum 1 hour divided by 8.

of 8 1-hr concentrations. For example, assume the maximum contribution from firework = X.
As the firework show is started at 8pm, there are no shown before or after 7 hour of the show.

Therefore, the maximum running 8-hour average
-  V 8 —“  ^n=l 8

Oc+0+0+0+0+0+0+0)
8

_  x  
~ 0

FEHD's comment Applicant's response
(a) It is noted that the podium accommodates the supporting facilities 
serving Discovery Bay in a comprehensive manner. It is thus expected that the 
"Refuse Collection Chamber”, as one of the supporting facilities, would also 
serve the surrounding buildings/villages in Discovery Bay as in the case of the 
existing stand-alone one.

Noted.

(b) Nonetheless, we are of the view that the refuse collection point of 
about 1,000m2 as mentioned in the applicant’s submission should not be 
regarded as G/IC facilities. The applicant is requested to revise the proposal 
accordingly.

Noted, should FEHD considers Refuse Collection Point without reference to it being a Government facility to be an appropriate label, the applicant has no objection. Town Planning 
Board could amend the proposed use accordingly in consideration of the application.

H(GEO), CEDD's comment
It appears that the FI submitted by the applicant still does not include a 
Geotechnical Planning Review Report (GPRR). Hence, our previous comments 
are still valid (recapped below for reference):

Applicant's response

The northern side of the proposed development is overlooked by existing 
slopes. The applicant should submit a GPRR in support of the application and 
to assess the geotechnical feasibility of the proposed development. The GPRR 
should include a preliminary geotechnical review of the slopes, including natural 
terrain. Other essential contents of a GPRR are given in the enclosed GEO 
Advice note.

Please find a GPRR in Annex I.

LandsD’s comment Applicant’s response
2. The planning statement does not contain detailed survey data of the 
application site. Based on the geographical location of the application site, it 
falls on private lot known as Lot No. 385 R.P. in D.D. 352 & the Extensions 
thereto (“the Lot”) and held under New Grant No. 6122 as extended by three 
Extension Letters in 1979, 1980 and 1981 (“the New Grant”). Pursuant to S.C. 
(6) of the New Grant, the Lot shall be developed in accordance with the Master 
Plan (“MP”) approved by the then Secretary for the New Territories (now being 
exercised by D of Lands) under lease.

Noted

3, According to the prevailing MP 6.0E7h(a) approved under S.C. (6) of the 
New Grant, Area 10b has a gross site area of about 50,950m2 and is 
designated as “SERVICE AREAS” for accommodating various facilities as listed 
below:-

Noted
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Facility Max. Gross Building Area 
(GBA) (m2)

S O d Q W Q S 3 , 7 1 0

B u s  d e p o t 5 0 0

S e w a g e  t r e a t m e n t  p l a n t 3 9

R e f u s e  c o l l e c t i o n  p o i n t 1 , 0 0 0

D a n g e r o u s  g o o d s  /  L P G  s t o r a g e 5 0 0

T e l e p h o n e  e x c h a n g e 7 0 0

B o a t  s e r v i c i n g  f a c i l i t i e s 1 , 1 0 0

P e t r o l  f i l l i n g  s t a t i o n 2 4 0

S t a f f  q u a r t e r s 1 , 3 0 0

P u m p i n g  s t a t i o n N o  r e s t r i c t i o n  i n  A r e a l  

4 , 8 8 5  i n  t h e  w h o l e

T e m p o r a r y  h e l i p a d N / A

T e m p o r a r y  m a r i n a  d u b N / A

Comments on the Application

4. The proposed development does not conform with the approved MP 
6.0E7h(a).

5. The proposal involves reclamation of water to the south of Area 10b. The 
proposed reclamation area partly falls within the water previously gazetted 
under Foreshore and Sea-bed Ordinance (repealed by the Foreshore and Sea
bed (Reclamations) Ordinance)(Cap. 127) vide G.N. 710 of 2.4.1976 for land 
reclamation, and partly falls within the water previously gazetted vide G.N. 593 
on 10.3.1978 for ferry pier and submarine outfall. Legal advice from D of 
Justice will be required to ascertain whether the said G.N.s are valid for the 
proposed reclamation, and if not, whether a new gazetting will be required 
under Cap. 127 for the proposed reclamation. This issue will have to be looked 
at in detail upon receipt of the application for amendment of MP (as referred to 
in para. 15 below).

6. Para. 7.4 (iv) of the planning statement mentioned that there might be 
dredging works for the navigation channel outside the application site. The 
Applicant should note that no dredging works shall be carried out outside the 
boundary of the Lot without the necessary Government permission /  approval 
and any dredging works which constitute reclamations are subject to the 
provisions in Cap. 127.

7. S.C. (41) of the New Grant requires HKR to provide a helicopter landing 
site and make it available for Government use at all times. The existing helipad 
in Area 10b will be removed in the proposal. Advice from Civil Aviation 
Department, Government Flying Services and other relevant Government 
departments will be required. The Applicant should provide full justifications for 
the removal of the helicopter landing site. If removal of the helipad is not 
supported by the Government, the Applicant is required to provide alternative 
helipad within the Lot, which location shall be agreed by the Government.

8. The proposal involves removal of the dangerous goods storage and the 
vehicular ferry pier (which is mainly used for transportation of dangerous 
goods). The Applicant is required to advise on the future arrangement for 
storage and transportation of dangerous goods, and whether there will be any 
re-provisioning.

A revised Master Plan will be submitted for Lands Department approval subsequent to this planning application approval.

Noted.

Noted.

The proposal is a rationalisation of the existing supporting facilities at Area 10b. It is considered that a removal of the helipad at the existing location will reduce noise disturbance to 
the existing residents around Area 10b and the future residents within the site, in spite of the infrequent use (less than 5 times in past 20 years). A possible new helipad location is 
indicated in Annex J.

We understand that “dangerous good storage" refers to the underground oil tanks associated with the petrol filling station and the existing LPG store.
a) The petrol filling station and associated oil tanks will be relocated to the northern part of the site as indicated in the concept plan in Annex A.
b) The removed LPG store in Area 10b will be reprovided elsewhere in Discovery Bay.
c) The vehicular ferry pier will be re-provided near the southern part at the area marked “Kaito Pier + Service Pier” in the concept plan in Annex A.
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9. The Principal Deed of Mutual Covenant (“PDMC”) dated 30.9.1982 has 
notionally divided the Lot into 250,000 undivided shares. The Applicant shall 
prove that there are sufficient undivided shares retained by them for allocation 
to the proposed development.

The applicant has responded to District Lands Office directly via HKR's letter to DLO dated 3 Aug 2016.

10. Area 10b forms part of the “Service Area" as defined in the PDMC. Area 
10b also forms part of either the “City Common Areas” or the “City Retained 
Areas" in the PDMC. Pursuant to Clause 7 under Section I of the PDMC, every 
Owner (as defined in the PDMC) has the right and liberty to go pass and repass 
over and along and use Area 10b for all purposes connected with the proper 
use and enjoyment of the same subject to the City Rules (as defined in the 
PDMC). The Applicant is required to substantiate its right / capacity to develop 
the application site without prejudicing the provisions in the PDMC.

In our response to comment item no.9 above sent to DLO directly and separately, it is clearly demonstrated that the undivided shares of Area 10b application site are held by HKR 
and have never been assigned to any other party. (Full set of all DMCs, Sub-DMCs and Sub-sub-DMCs have been provided for District Lands Office’s reference directly via HKR’s 
letter to DLO dated 3 Aug 2016.). Therefore, the applicant is the sole land owner of Area 10b and has absolute right to develop the application site notwithstanding that some of the 
facilities located in Area 10b forms part of either the “City Common Areas" or the “City Retained Areas".

11. The Lot is subject to the height control restriction stipulated in the Deed of 
Restrictive Covenant (“DRC”) dated 10.12.1999 entered into between the 
Government of the Hong Kong Special Administrative Region and Hongkong 
International Theme Parks Limited. Any proposed development shall comply 
with the DRC. Detailed examination will be conducted upon receipt of formal 
application (if any) with relevant site co-ordinates for revision of MP.

The proposed development complies with the DRC, as shown in Figure no. DRC-6f10b-001 in Annex K.

12. The refuse collection point at Area 10b is a private facility of the Lot, but 
only “Government Refuse Collection Point" can be found in Column 1 Uses of 
the Proposed “OU(Residential above Service Area)” zone. The Applicant is 
required to address the inconsistency between the proposal and the proposed 
Notes for “OU (Residential Above Service Area) zone.

Noted, as per the response to FEHD above, the applicant has no objection to the labeling of the Refuse Collection Point”. Town Planning Board could amend the proposed use 
accordingly.

13. The existing fresh water and sewer main outside the subject lot boundary 
are covered by separate short term tenancies (STTs). It is revealed that the 
alignments of the fresh water and sewer main shown in the proposal slightly 
differ from our tenancy records.

Revised drawings are included in the Revised Study on Drainage, Sewerage and Water Supply in Annex L.

14. The Audit Commission in 2004 recommended that the D of Lands should 
seek ExCo's endorsement before approving any major changes to the concept 
of a development if the concept has been approved by ExCo when approving 
the land grant.

Noted.

15. Should the Town Planning Board approve the re-zoning application and the 
proposed amendment to the OZP has successfully gone through the usual town 
planning procedures, then the owner of the application site will have to apply to 
Lands D for approval to amend the MP so as to implement the proposed 
development. Upon receipt of such application, Lands D will process the 
proposed approval according to the established practice and seek necessary 
approvals, including endorsement of ExCo if it is decided that the proposal 
would result in a change of the development concept of the Lot. The Applicant 
is required to prove that they are the legal owner of the application site and has 
to capacity to execute the approval letter with the Government. The proposed 
approval, if approved by Lands D acting in the capacity as the landlord at its 
discretion, will be subject to such terms and conditions, including payment of 
premium and administrative fee, as imposed by Lands D.

Noted.

Marine Department’s comment Applicant’s response
a) The project proponent should provide assessment to justify the extension 
of seawall would not affect the private moorings (PM) during the 
construction stage and operation phase of the project. The mitigating 
measures would be taken to prevent the impact on the PM should be 
specified.

A detailed explanation is given in the Technical Note in Annex M.

b) The PM and the vessels moored may need to relocate to give room for the 
construction works of the proposed pipeline/outfall. The project 
proponent needs to formulate plans for temporary relocation and consult 
the PM and vessel owners. The proposed pipeline/outfall should not affect 
the laying, maintenance and removal of the mooring components after 
completion of the proposed pipeline/outfall and during operation.

Relocation of the private moorings are not required for both construction and operation phases of the project. There is water space left between the moored vessels and the marine 
works, and close liaison with the private mooring owners will be maintained during the construction.
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c). The removal of some annotations clearly indicating the piers and petrol 
filling stations, etc. may cause confusion on "whether such facilities are 
certainly allowed" under the proposed amended OZP.

The annotations indicating the piers and petrol filling stations are included in the proposed zoning plan in Annex A.

d). The PM owners were omitted in the preliminary consultation. Consultation with the private mooring owners will be conducted in the detail design and construction stages.

UD&L’s comment Applicant’s response
Landscaoe
The submitted FI addressed some of our previous comments. However, the 
following comments are still valid.

(a) Extent of slope upgrading works and site formation has not been studied. 
Since all existing trees proposed to be retained are on the north-western 
slope, feasibility to retain trees is in doubt and potential impact has not 
been addressed.

Preliminary investigations indicate that trees on the western portion of the north-western slope will not be impacted by site formation works except for a 10 to 15m corridor where the 
construction of the new access from Discovery Bay Road to the podium occurs. The eastern portion of the slope (comprising approximately one third of the north western slope as 
a whole) will likely require upgrading with soil nails. Tree impacts can be minimised by careful on-site location of soil nails around existing trees which is a common construction 
practice when upgrading existing vegetated slopes. We therefore consider it reasonable to conclude that the majority of trees on the north western slope can be retained.

(b) Although paths between houses are added to provide access to the 
waterfront, the promenade remains very narrow (3m wide) and bound by 
wall of private gardens behind. There is no room for a decent design to 
accommodate hard and soft landscape elements. The design idea of a 
distinctive landscape character and attractive waterfront is - hardly 
achievable.

The waterfront promenade has been widened to 4 meters wide which can cater for pedestrian circulation and benches, as demonstrated by the existing promenade in Discovery 
Bay D Deck, where the promenade is also 4m wide right next to many alfresco dining areas with plenty of visitors at weekends. The back edge to the waterfront will the green 
garden edge of the low rise housing. The waterfront promenade is considered to be an improvement to the existing situation for the amenity of the local residents and visitors. In 
addition, 15m gaps are provided between the proposed houses connecting to the waterfront where soft landscape will be provided.

(c) Elevation and sectional illustrations have not been provided to show 
treatment of the 5-9m high wall surfaces around the enclosed bus depot. 
Whether the scheme is compatible with the surrounding environment is in 
doubt.

i. As an initial concept at this preliminary stage, design of the podium has been revamped with an aim to alleviate its visual effects. Various articulations are provided such as, i) 
breaking down the mass and scale of the podium by introducing various layers and heights along the fagade; ii) introducing slanting walls with vegetation; and iii) lowering the 
portion of podium abutting the driveway is further reduced in height from 6m to 4.5m.

ii. A significant recess at the north-western part of the podium, where an elevator is proposed to provide convenient access to the other levels of the podium. Width and depth of 
the recessed area is shown on plan.

iii. Part of the podium along L7 to L14 is further setback. Additional street tree planting is proposed in front to provide screening of part of the podium.
iv. Part of the medium-rise residential blocks on the podium, L7-L10, are increased from 4 to 5 storeys to introduce more variety in flat mix and height differences in elevation 

views. Public viewers from the southwest will see a variety of houses and buildings in different heights and levels.

The above measures are considered effective in alleviating the visual effects of the podium. Please refer to the section and revised perspectives illustrating the enclosed bus depot 
in Annex N.

Urban Desian
4. From urban design and visual points of view, 1 have the following 

comments on the application:

(a) The general urban design concept for the OZP area is to maintain a low- 
density environment and adopt a stepped height approach with low-rise on 
the headland and coastal lowland and high-rise further inland. As 
compared to the adjacent existing blocks at Capevale Drive, the proposed 
tower M2 is similar in height but by virtue of a longer facade length has a 
larger bulk, as evident in the photomontages viewing from Nim Shue Wan 
Pier and Tai Shui Hang. In view of its being closer to the coast, it should 
be reduced in height to minimize the overbearing impact on the coast and 
to be in keeping with the urban design concept.

Fagade length of existing midrises along Capevale are 36m along the north-south as well as east-west fagade. M2 is 26m and 40m long respectively. Although M2 east-west 
fagade length is 10%, i.e. marginally longer, the north-south direction is almost 30% substantially shorter. It is considered that M2 building form imposes less visual impact than 
existing midrise form taking into account the impacts viewed at all directions.

(b) There is discrepancy in building height of the 56 proposed houses along 
the coast between the text and the visual materials in the submission. 
While it is stated in the text that they are of 3 to 4 storeys and 21 mPD high, 
they are shown to be of 3 storeys with a rooftop structure in all the plans, 
sections and photomontages. The visual impact assessment has yet to 
demonstrate the proposed 4-storey houses are compatible with the setting.

To demonstrate the visual impact of an alternative distribution of the development density, houses L15-L19 are proposed to be 4-storey high with additional rooftop structures while 
all other houses along the coast will be 3-storeys high with rooftop structures in the revised Landscape Design Proposal and sections in Annex N, and the updated photomontages 
in Annex P.

(c) The site extends along the coast overlooking Nim Shue Wan. Public 
viewers from the southwest would experience a long continuous building 
mass abutting the coast. Efforts should be made to break down the 
building mass with wider building gaps. Their dimensions should be 
indicated on the plans for easy reference. The podium footprint should 
also be reduced to improve the permeability of the inner street area.

Efforts have been made to ease the permeability of the inner street area as shown in the revised Concept Plan in Annex A and described below:
i. A significant recess at the north-western part of the podium, where an elevator is proposed to provide convenient access to the other levels of the podium. Width and depth of 

the recessed area is shown on plan.
ii. Part of the low-rise residential blocks on the podium, L7-L10, are increased from 4 to 5 storeys to introduce more variety in flat mix and height differences in elevation views. 

Public viewers from the southwest will see a variety of houses and buildings in different heights and levels.
iii. 15m wide separations are provided between low-rise block L10 and L11 as well as between the 3 or 4 storeys houses/low-rise along the promenade. These provide visual break 

for every 4 low-rise blocks on the podium roof and for every 4 to 5 blocks of low-rise or houses along the promenade.
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5. Our comments on the air ventilation assessment are attached in the 
Appendix.

ADDendix- Maior Comments
1. Considering the project site is a waterfront site and its large development 

scale with site area about 6.29 ha, it is inevitably that the proposed 
development would affect the existing pedestrian wind environment. 
However, based on the “consideration of air ventilation" reported in Annex 
A, the applicant fails to provide convincing arguments and evidence to 
demonstrate the effectiveness of the mitigation measures such as building 
separations and that the proposed development would result in no adverse 
air ventilation impacts on the surrounding areas in this submission. As 
such, the subiect report is considered unacceptable.

Noted.

2. In view of the above, we recommend that an initial study by CFD is more 
effective in demonstrating the proposal's impact to the surrounding 
environment due to its extensive development scale and the effectiveness 
of the proposed mitigation measures for supporting the rezoning 
application.

Noted. An AVA initial study by CFD has been carried out to demonstrate the impact from the proposed development in terms of air ventilation, in Annex Q. The method statement 
has been submitted to Planning Department for agreement.

Specific Comments
3. Annual and summer prevailing winds (Item 2) -  Referring to the RAMS 

wind data, the annual prevailing winds are come from E, ESE and S, while 
the summer prevailing winds are come from SSE, S and SSW. To 
optimize the effectiveness of the proposed mitigation measures, the 
applicant should make reference to these prevailing wind directions.

According to the AVA technical circular, the wind directions covering 75% of the annual and summer wind frequencies shall be considered. As stated in the method statement 
submitted to Planning Department dated Aug 24, 2016, wind rose for grid (049, 037) from RAMS will be adopted. A total of nine wind directions, namely NNE, NE, ENE, E, ESE, 
SE, SSE, S and SSW, will be considered for annual condition and a total of eight wind directions, namely E, ESE, SE, SSE, S, SSW, SW, WSW, will be considered for summer 
condition.

4. Existing wind environment -  In order to alleviate the potential air 
ventilation impact on the existing pedestrian environment, it is required to 
investigate the existing pedestrian wind environment and identify the 
existing breezeways.

Noted. The existing wind environment has been analysed in the AVA initial study report in Annex Q.

5. Mitigation Measures -  We have the following comments on the proposed
mitigation measures.
a. Breezeways / air paths (Figure 3) -  It is found that wind entrance of 

some identified breezeways/air paths have been blocked by the 
proposed mid-rise buildings. We are doubtful on the performance of 
such breezeways.

b. Height profile (Item 9) -  It is agreed that varies height profile would 
benefit the pedestrian wind environment by capturing the higher level. 
However, it is found that there are some mid-rise buildings placed 
along the southeast tip of the project site which may block the SE 
prevailing wind and sea breeze.

c. Podium structure (Item 10) -  It is anticipated that the massive podium 
structures in the middle of the project site may induce potential air 
ventilation impact on the existing pedestrian wind environment. The 
applicant should explore the relevant mitigation measures to alleviate 
such air ventilation impact.

d. Building disposition and permeability (Item 12) -  It is agreed that the 
provision of building separations could reduce the potential air 
ventilation impact on the existing pedestrian wind environment. 
However, building separations with the width less than 15m are 
considered ineffective. The applicant should clarify the width of the 
proposed building separations.

e. Frontal length (Item 14) -  In order to reduce the potential air ventilation 
impact, the proposed building should minimize rather than maximum 
its frontal length facing the prevailing winds.

Noted. Some mitigation measures has been described in method statement submitted to Planning Department dated Aug 24, 2016, such as widening building separations and 
terraced podium. Please refer to the AVA Initial Study in Annex Q.

6. Besides of the applicant's proposed mitigation measure, it should make 
reference to the HKPSG Chapter 11, the following recommended 
measures should be explored in the proposed development scheme:
i. Height and disposition of proposed building blocks along the 

waterfront should avoid blockage of prevailing winds and sea 
breezes.

ii. Building Permeability to follow Sustainable Building Design 
Guidelines PNAP APP-152;

iii. Minimization of podium bulk with qround coverage of no more than

Noted. Same as item 5 above.
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65% or podium free design;
iv. Building setback; and
v. Greenery (preferably tree planting) of no less than 30% for sites 

larger than 1 ha, preferably at grade.

7. Impact on the sensitive receivers -  The applicant has failed to address 
whether the proposed development could induce air ventilation impact on 
the sensitive receivers nearby.

As described in the method statement submitted to Planning Department dated Aug 24, 2016, several sensitive receivers (i.e. Focus Areas), were identified. Test points were evenly 
distributed in these areas. The air ventilation impact from the proposed buildings on these focus areas have been assessed in the AVA initial study.

WSD’s comment Applicant’s response
It is noted that this s12A application involving Area 10b is related to another 
s12A application involving Area 6f. This application for Area 10b proposes an 
addition of 1,125 flats (2,813 residents), while the application for Area 10b 
proposes an addition of 476 flats (1,190 residents). Apparently, the applicant 
has adopted a figure of 2.5 persons per flat. Nevertheless, according to DLO’s 
letter dated 11.9.2014 to HKRCL commenting on the proposed Discovery Bay 
Master Plan 7.0B, it was stated that “based on the latest information of 2011 
Census, the average household size is 2.7 in Discovery Bay. The applicant 
should justify the assumption of 2.5 persons per flat in this case. This issue 
needs to be addressed, as the household size affects the population figure and 
thus the estimation of demands on infrastructure. If the average household size 
is 2.7, even the 10,000 flats previously proposed in the draft Discovery Bay 
Master Plan 7.0E (developer's another submission) will mean a population of 
27,000, which will already exceed the maximum population of 25,000 in the 
Discovery Bay OZP.

It should be noted that the existing water supply system is based on a 
maximum population of 25000 in Discovery Bay, which is the population ceiling 
in the approved OZP in force.

In Table 6.6 of the applicant's Planning Statement (Jan 2016), it is obvious that 
the applicant's intention is to exceed the 25,000 population by an addition of 
4,003 persons (2,813 in this application + 1,190 in another application), and the 
water demand by an addition of 1722 cu.m./day (1210+512).

It is noted that the general planning intention of the approved OZP is for a total 
population of 25,000 persons for the Discovery Bay development, and 
infrastructural capacities were considerations. Whilst the applicant has 
proposed an alternative water supply arrangement to provide private water 
supply by using the raw water stored in the private Discovery bay Reservoir and 
building a private water treatment works to make a private water supply 
exclusively to the additional 4,000 persons in their rezoning areas, we have 
reservation on the rationality of this arrangement in the context of public 
perception, water quality control, etc. considering that the existing and 
planned residents (25,000) in Discovery bay are provided with WSDs fresh 
water supply. The applicant is required to submit further information on this 
alternative water supply arrangement for consideration.

According to City Management’s latest record (property management company of all Discovery Bay residential units), there are about 19,585 persons living in 8,326 units, 
equivalent to 2.35 persons per unit. It covers all the residential units and is therefore complete and accurate. In contrary, Government census surveyed only occupied units with 
occupants responding to census staff that is about 4,000+ units.

The Working Group on Population Distribution Projections indicate an average 2.2 persons per domestic household for Discovery Bay (and the surrounding area, in Tertiary 
Planning Units 932 and 934) for 2013-2021 .

Development under the approved Master Plan 6.0E7h(a) is for 8,731 residential units. OZP only states maximum population for 25,000 persons. The number of household was not 
mentioned although it is understood that the rationale is to allow for maximum 10,000 nos of residential units i.e. 2.5 persons per unit.

Accordingly, the proposed Concept Plans at Area 6f and Area 10b creating about 1,601 units for 4,003 persons in total, equivalent to 2.5 persons per unit is considered reasonable.

The water quality control standard for the proposed local water treatment works (WTW) adopts the same standard as the WSD’s WTW. This will control the water quality provided 
from the local WTW to the same quality as from the WSD's fresh water supply.

Potable water in Discovery Bay had been sourced from Discovery Bay reservoir and filtration plant for about 20 years before year 2000. Discovery Bay residents were used to this 
arrangement and there was never any concern raised on water quality. Hence it is not anticipated to be perception concern if some villages have potable water supply sourced from 
WSD’s WTW while others from Discovery Bay reservoir.

As there are various on-going new developments at North Lantau and Airport, Water Supplies Department and Environmental Protection Department may consider for expansion of 
the Siu Ho Wan water and sewerage treatment facilities in order to provide extra water supply and sewage treatment capacity should the spare capacity for the current facility is not 
adequate. The Applicant believes that, should WSD and EPD plans for infrastructure expansion, all proposed future developments in the vicinity areas, including those in the 
Discovery Bay, should be considered on equal and fair basis. In addition, the proposal for Area 10b is moderate in scale, the demand on the overall Government infrastructure 
would be insignificant.

Therefore, the Applicant requests WSD and EPD to take into account the proposed development should they consider for future expansion of the Sui Ho Wan facilities.

Revised Study on Drainage, Sewerage and Water Supply incorporating the above is provided in Annex L.
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Annex B

Technical Note 

On the Proposed Petrol Filling Station



K b  CONSULTING ENGINEERS LIMITED

Tel (852)3153-2484 Fax (852)3153-2485
E-mall: kenlunQnefvlgator.com_______________________________________________________________

19 September 2016

HKR International Limited 
23/F China Merchants Tower 
Shun Tak Centre 
168 Connaught Road Central 
Hong Kong

Attn: Mr. Wilson Cheung 

Dear Sirs,

Proposed Petrol Filling Station in Area 10B, Discovery Bav

Having reviewed the preliminary layout of the proposed petrol filling station (PFS) in Area 10B, 
Discovery Bay, that you provided, based on my past 40 years of experience on PFS 
development in Hong Kong, I would like to  advise as follows:

1. The siting o f this PFS does not violate any of the provisions in Chapter 12 of the Hong 

Kong Planning Standards and Guidelines (HKPSG) on PFS. It is not surrounded by 

developments; it is just near to a development and is wholly on open grounds. There 

have been numerous existing PFS's in similar environments in Hong Kong. Before the PFS 

can be built, w e would have to get approval from FSD as the licensing authority on 

dangerous goods, which curtails compliance with the "Guidance for the Design, 
Construction, Modification and Maintenance of Petrol Filling Stations" (IP Code) referred 

to in para. 3.5.14 of Chapter 12 o f the HKPSG and with other prevailing FSD requirements. 

To the best of my knowledge, neither the IP Code nor the prevailing FSD requirements 

would prohibit the siting of this PFS. The special siting requirements that apply to PFS 

with LPG facilities do not apply to  this PFS which will have only diesel and petrol facilities.

2. For a PFS like this with only petrol and diesel facilities, the IP Code and the prevailing local 

FSD safety requirements have prescribed safety distances of the critical elements away 

from the station boundary. These critical elements include the filling points (the points 

at which the road tanker makes connection to fill the underground tanks), the fuel 

dispensers and the vent pipe outlets. From what I can see from your preliminary layout, 

siting these critical elements to meet the prescribed safety distances will not be a 

problem at all.

3. The Code of Practice for Oil Storage Installations does not apply to PFS at all. By 

definition, "oil storage installations" means "any tank having a capacity o f not less than 
110 000 litres, o r a group o f tanks any one o f which is a tank having a capacity o f not less

Room 3709, Bank of America Tower, 12 Harcourl Road, Central. Hong Kong 3709



than 110 000 litres, constructed above ground fo r  the purpose o f storing petroleum  
products". It is intended to apply to oil depots /  terminals. A PFS will not have any tank 
of capacity anywhere near 110 000 litres and will only have underground tanks.

I have taken the liberty to add to your preliminary layout the proposed locations of the filling 
points and dispensers, which are well within the 4.25m safety distances required from the 
station boundary. The vent pipe outlets have not yet been indicated because they only have 
to be 2m away from the station boundary and there will be a lot of flexibility of locating them 
within the station. My sketch is attached herewith.

Should you have any further queries, please do not hesitate to contact me on 3153-2484.

Yours faithfully,

B U U 0 J W

Kenneth Lun
FHKIE RPE(Civil, Gas & Energy) C Eng MICE FEI FIGEM Member NFPA 
Chartered Civil, Gas & Petroleum Engineer 
Authorized Person

Enel.

page 2



LEGEND:
£B1. MULTI-PRODUCT 

, i .  . .  DISPENSER^

nr, f t >  ( * i  ( * i O il (W)  f t ) ( t> f t )  r t '  f t '  i f )  f t '  f t '  ( t '  f t ’



uni

ns

C L P © *
22 August 2016

By Post & Fax (2868 4998)

Hong Kong Resort Company Limited 
23/F, China Merchants Tower 
Shun Tak Centre 
168 Connaught Road Central 
Hong Kong

Attention: Mr. Henrv Chan (Manager -  Building Services’)

Our ref.: WE/L/158309/16-08/MKL/TKC/DL 
Your ref.: HKR/PD/10b/0313/2016

CLP Power Hong Kong Limited

East & West Region

Centenary Building, 1 To Wah Road 
Jordan, Kowloon, Hong Kong

Tel (852)2678 3838 
M X  Fax (852) 2678 3737 
a s  Email weGclp.com.hk 
M ilt Website www.clpgroup.com

UX Dear Mr. Chan

IX

Master Planning at Discovery Bay, Lantau Island in Are 10b 
R.P. of Lot No. 385 Extensions Thereto in D.D. 352
Provision of 132kV Power Cahle

We refer to your letter dated 1 August 2016.

We would like to advise you that we have no plan to lay 132kV cable at the above 
mentioned area at this moment. Should you have any queries, please feel free to contact our 
Mr. T. K. Chan on telephone number 2678 9049.

:isX

.m

■

Yours sincerely
for and on behalf of
CLP Power Hong Kong Limited

b.c.c. TK Chan - P&D (WER) 
Don Lau- P&D (WER) 
YH Choi -  EPD (WER) 
Filed EDMS

Senior Planning & Design Manager 
(East & West Region)
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay 
Environmental Study (Area 10b)

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 
()L l/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 and acceptability o f 
the proposed development by providing necessary information, findings and 
conclusions. 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 and these would be further investigated during the 
detailed design stage.

• 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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a

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.

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.

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. 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
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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.

Opportunities for transplantation of trees have been explored where practical to 
minimise the impacts to terrestrial ecology associated with tree felling. In addition 
to transplantation of trees which identified with good transplantation survival rate, 
a number of trees have also been proposed to be retained.

For marine ecology, series of mitigation measures have been recommended to 
minimise the marine ecological impacts during construction phase. In addition, the 
nearest fish culture zones are located more than 6km away from the Site. With the 
mitigation measures, such as the use of silt curtains, both direct and indirect impacts 
are considered to be insignificant.
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay 
Environmental Study (Area 10b)

1_____

1.1

1.1.1.1

1.1.1.2

1.1.1.3

1.1.1.4 

1.2

1.2.1.1

Introduction

Background

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 
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 OL1/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.

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 and acceptability o f the proposed 
development by providing necessary information, findings and 
conclusions, 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.

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.

Key Objectives of this Environmental Study

This Environmental Study is not intended to fulfil the statutory 
requirements under the ELAO for the DPs and the aim of this
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Environmental Study is to support the rezoning application for Area
1 Ob. 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 ELA.
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Hong Kong Resort Company Limited Optimization of Land Use in Discovery Bay 
Environmental Study (Area 106}

2_____Project Description______________________

2.1 Land uses

2.1.1.1 The current land uses for the area include “Government, Institution and 
Community5’ 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 2,900 additional population.

Table 2.1; Current and proposed land uses
i .

- Land uses

Area Existing1*1 Proposed

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

Area 10b and Community” for various 
supporting service uses.

[1] -  As shown in OZP S/I-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, a new sewerage treatment work (STW) (~ 
1,100m3 per day) will be established to receive and treat the sewage 
generated from the additional population from Area 10b, as discussed 
in the Study on Sewerage Systems accompanying this planning 
application. The treated effluent will be discharged via marine outfall 
to the marine waters. This new STW will be designed, operated and 
maintained by the project proponent to achieve any treatment level if
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Environmental Study {Area 10b)

2.1.1.5

2.1.1.6

2.1.1.7

2.1.1.8

2.2 

2.2.1.1

required. A discharge licence will be obtained under the WPCO prior 
to discharge of the treated effluent.

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

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.

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.

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

Possible Construction Methodologies

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. Minor modification works would be required for the existing 
vertical seawall along the Area 10b, including relocation of existing 
piers, will need to be conducted below water level, and the details will 
be established in the detailed design stage. In order to avoid/minimise 
water quality impacts due to the piling works, steel casings will firstly 
be installed at the proposed pile locations. The steel casings extend 
above the sea and will prevent soil or rock arisings from being disposed 
of into the sea. The arisings will be removed from within the piles to a 
barge anchored close to the piles. Once the materials inside the casings 
were removed, steel reinforcements/structural sections will be lowered
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inside the casing and then followed by concreting work. Silt curtain will 
be installed as secondary measures to prevent any accidental release of 
arisings into the sea.

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 realign the existing navigation channel. The tentative extent 
of dredging for navigation of vessels is shown in Figure 6-1. The 
amount of dredging is estimated to be less than 100,000 m3 and will still 
subject to detailed design. Mitigation 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 
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 2.2: Potential designated projects to be reviewed
DP Item , Description •

Item A1 of 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 of Sch 2 A transport depot

Item Cl, C2 & C12 of 
Sch 2

Reclamation works and dredging works

Item F2 of Sch 2 Sewage treatment works

Item F3 of Sch 2 Sewage pumping station

Item F6 of Sch 2 Submarine sewage outfall
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DP Item Description. ■' ' > V,:-.- t  y. ^

Item 1 of Sch 3
Engineering feasibility study of urban development projects with a 
study area covering more than 20ha or involving a total population 
of 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 and 
these would be further investigated during the detailed design stage.

• 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;

2.4.3 Item A6 of Schedule 2

2.4.3.1 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; or (d) 
health care institution.” There is an existing depot for the buses and 
golf cars within Area 10b. Most of the maintenance area of this depot 
is enclosed. The nearest residential premises is the Twilight Court, 
which is located at around 50m away. Given that this depot has been 
operated before the enactment of the EIAO, it is an exempted DP under 
the EIAO. 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. Obviously, housing the depot in a podium will eliminate lot of 
environmental issues, such as noise, air, visual etc. Moreover, this 
exempted DP would not have material change under EIAO. 
Nevertheless, this depot would still be a potential DP under Item A6 of 
Schedule 2.
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2.4.4 Item C of Schedule 2

2.4.4.1 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 o f Clause 9(2)(c) o f the 
ELAO, 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 extrusive conventional dredging and filling as the 
construction methodology.

2.4.5 Item F6 of Schedule 2

2.4.5.1 A sewage treatment plant within Area 10b would need to be 
implemented to receive the sewage generated by the future population 
in Area 1 Ob. The effluent standards will meet W PC0 and TM-EIAO as 
necessary. The capacity of the sewage treatment works would be 
approximately 1,100m3 per day and hence is not a DP by itself. 
However, depending on further studies, a new marine outfall may be 
required. Hence, it may be qualified as a DP under Item F6 of Schedule 
2 respectively.

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 Al 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,
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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 approximately 1,100 m3 per day and is less than 5,000 
m3/day. Hence, it is not classified as a DP under F2 of schedule 2.

2.4 .6 .4  Item 1 o f 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 o f Area 10b is approximately 6.3 ha and 
will accommodate 2,800 population. Hence, the proposed development 
will not be qualified as a DP under Item 1 of Schedule 3.

2 .4.6.5 In accordance with the requirements of Section 5(1) of 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-EIAO. An Environmental 
Permit (EP) would be required prior to the commencement of any 
construction works.

2.5 Concurrent Projects

2.5.1.1 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.

2.5.1.2 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
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Study.

2.5.1.3 Residential development is also being considered in Area 6f. Given that 
Area 6f is located more than 700m away, adverse cumulative impacts 
are unlikely.

2.6 EIAO Implications

2.6.1.1 As discussed above, various construction items in the proposed 
development may constitute a DP under the EIAO. It is well noted the 
potential environmental impacts evaluated in this ES report shall be 
revisited in the later statutory EIA and the scope of assessments will be 
subject to the listed requirements in EIA SB which shall be issued by 
DEP after the submission of PP. Furthermore, detailed 
assessments/surveys shall be conducted and any proposed mitigation 
measures in this ES report will be further explored and agreed with 
relevant authorities in the future EIA.
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3_____ Site Inspection

3.1.1.1 Several site visits were carried out in April -  June 2014 and August
2016 to identify potential sources o f 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

Viewpoint liGolfcarf repair workshop Viewpoint 2: Bus depot

V ie i^ i^3 ip v en iiR h tb u s parkins Viewpoint 4: A pubI ic refuse collection point
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4_____Air Quality Assessment__________________

4.1 Air Sensitive Receivers

4.1.1.1 Representative Air Sensitive Receivers (ASRs) tl] within 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
.• • • • 'ft « " ' ->r. ' ’"•'"I' • >. if>V,v .• • .• 53 •. «*?
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■A: ■■
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•-Above Eocal *
a*,: j-
&.•" tjTO&jd ^  ■ 
^ttpjp?6i.)(in)'

A10b-1 Planned building Residential 4 15

A1 Ob-2 Planned building Residential 4 15

A1 Ob-3 Planned building Residential 4 15

A1Ob-4 Planned building Residential 4 15

A1 Ob-5 Planned building Residential 4 15

A10b-6 Planned building Residential 4 15

A1 Ob-7 Planned building Residential 4 15

A10b-8 Planned building Residential 3 15

A10b-9 Planned building Residential 3 15

A10b-10 Planned building Residential 4 15

A10b-ll Planned building Residential 4 15

A10b-12 Planned building Residential 4 15

A10b-13 Planned building Residential 4 15

A10b-14 Planned building Residential 12 51

A10b-15 Planned building Residential 18 71

^  In accordance to Annex 12 of 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 of public worship, 
library, court of law, sports stadium or performing arts centre. Any other premises or places with 
which, in terms of duration or number of 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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A10b-16 Planned building Residential 6 25

A10b-17 Planned building Residential 6 25

A10b-18 Planned building Residential 4-5 29[1]

A10b-19 Planned building Residential 4-5 27[,1

A10b-20 Planned building Residential 4-5 2701

A1 Ob-21 Planned building Residential 18 8001

Note:
[1] These ASRs will be located on the top of a 9m podium. The building height shown in the table 

refer to the total height of 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” 
of these ASRs in the model was referred to the top of the podium. Therefore, the building height 
of 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.

Table 4.2: Representative Existing ASRs
i. • t  A - - i . .•T " • •" ^  -.

A SR1D . ■ji ■ ^.f-JJescnpboni
i"-.' • ' S'

..X X S C ,.: .'  
tv ••

rfy.'Laridiise -
Approximate Distance froth

^ i ^ i i e B o h b d a r y ? - ;

A1 Ob-22 Discovery Bay Marina Club Recreational 15m

A1 Ob-23 Verdant Court Residential 15m

A1 Ob-24 Haven Court Residential 15m

A1 Ob-25 Jovial Court Residential 20m

A1 Ob-26 Twilight Court Residential 15m

A1 Ob-27 La Costa Block 22 Residential 30m

A10b-28 La Vista Block 7B Residential 50m

4.1.1.3 The relevant legislations and standards applicable to these ASRs are 
summarized in Appendix 4.1.
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4.2 Air Pollution Sources

4.2.1 Construction Activities

Construction Dust

4.2.1.1 During construction phase, the reclamation works will be conducted by 
decking over the piles at the seashore. No backfilling of soil and major 
earth moving activities are 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.

4.2.1.2 The following dust suppression measures given in the Air Pollution 
Control (Construction Dust) Regulation should be incorporated by the 
Contractor to control the dust nuisance throughout the construction 
phase:

• Any stockpile of dusty material should be covered entirely by 
impervious sheeting or sprayed with water to maintain the entire 
surface wet and then removed or reinstated where practicable within 
24 hours of the excavation or unloading;

• Any dusty material remaining after a stockpile is removed should be 
wetted with water and cleared from the surface of roads;

• A stockpile of dusty material should not extend beyond the pedestrian 
barriers, fencing or traffic cones;

• The load of dusty materials on a vehicle leaving a construction site 
should be covered entirely by impervious sheeting to ensure that the 
dusty materials do not leak form the vehicle;

• Where practicable, vehicles washing facilities including a high 
pressure water jet should be provided at every discernible or 
designated vehicle exit point. The area where vehicle washing takes 
place and the road section between the washing facilities and the exit 
point should be paved with concrete, bituminous materials or 
hardcores;
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• When there are open excavation and reinstatement works, hoarding of 
not less than 2.4m high should be provided as far as practicable along 
the site boundary with provision for public crossing. Good site 
practice shall also be adopted by the Contractor to ensure the 
conditions of the hoardings are properly maintained throughout the 
construction period;

• The portion of any road leading only to construction site that is within 
30m of a vehicle entrance or exit should be kept clear of dusty 
materials;

• Surfaces where any pneumatic or power-driven drilling, cutting, 
polishing or other mechanical breaking operation takes place should 
be sprayed with water or a dust suppression chemical continuously;

• Every stock of more than 20 bags of cement or dry pulverised fuel ash 
(PFA) should be covered entirely by impervious sheeting or placed in 
an area sheltered on the top and the three sides;

• Immediately before leaving a construction site, every vehicle shall be 
washed to remove any dusty materials from its body and wheels;

• Cement or dry PFA delivered in bulk should be stored in a closed silo 
fitted with an audible high level alarm which is interlocked with the 
material filling line and no overfilling is allowed; and

• Exposed earth should be properly treated by compaction, turfing, 
hydroseeding, vegetation planting or sealing with latex, vinyl, 
bitumen, shortcrete or other suitable surface stabiliser within six 
months after the last construction activity on the construction site or 
part of the construction site where the exposed earth lies.

Emission from  Fuel Combustion Equipment to be used during 
Construction Works

4.2 .1 .3  Fuel combustion from the use of Powered Mechanical Equipment
(PME) during construction works could be a source of N02, S02 and 
CO. To improve air quality and protect public health, EPD has 
introduced the Air Pollution Control (Non-road Mobile Machinery) 
(Emission) Regulation, which came in operation on 1 June 2015, to 
regulate emissions from machines and non-road vehicles. Starting from 
1 December 2015, only approved or exempted non-road mobile 
machinery are allowed to be used in construction sites. Hence, with the 
effect of the Regulation, the emissions from PMEs are considered 
relatively small and will not cause adverse air quality impact.
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4.2.2 Vehicular Emission

4.2.2.1 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 either local distributors or internal access roads, a 
5m setback requirement is adopted as recommended in the HKPSG.

4.2.2.2 As per the submitted Traffic Impact Assessment, the peak traffic flows 
of two major local roads, Discovery Bay Road and Marina Drive, would 
be only approximately 120 vehicles/hour and 90 vehicles/hour with all 
the developments (i.e. Area 6f and Area 10b) in place, respectively.

4.2.2.3 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.

4.2.2.4 For the future realigned Marina Drive, most of the planned ASRs within 
Area 10b would have a separation distance of more than 5m. However, 
for some of the receivers along the seashore in the southern side of 
Marina Drive is less than 5 m away from the Marina Avenue, which is 
considered as a local road, and cannot fulfill the 5m buffer requirements. 
However, it is noted that the traffic forecast of Marina Drive is only 90 
vehicles per hour during the peak hour that adverse air quality impact 
is not anticipated. The bus depot will be located at the podium of the 
buildings along the northern side of the Marina Drive. However, the 
exact location is yet to be devised in the detailed design stage.

4.2.2.5 There are 54 no. of buses running in DB. Most bus services stop around 
mid-night. About 8 buses stay in Tai Pak bus terminus for overnight 
service. Currently these buses park in Area 10b open space. They are 
eyesores to nearby residents and noise source at 5:30 am to 7am when 
they start leaving 10b to commence their routine daily services. Apart 
from the early morning and mid-night when buses are leaving for 
service and coming back for overnight parking, buses are coming back 
for refueling and cleaning at an average rate of 5-6 buses per hour in 
between the morning and evening peak daily.

4 .2.2.6 The future depot provides a covered internal space to address such 
overnight bus parking need. The covered depot reduces the noise
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impact in the morning when many buses start their engine at more or 
less the same time. There are 6 no. of maintenance bays in existing bus 
depot, 2 o f them equipped with maintenance pits. They allow regular 
and routine repair and maintenance to ensure all buses can run normally. 
As no. o f buses increases, currently some repairs have to be done in 
external area not designed for bus maintenance. Hence 6 maintenance 
bays all equipped with maintenance pits are proposed in the rezoning 
application. In . addition, night time maintenance activities are not 
anticipated. Apart from the maintenance bays no., the proposed depot 
is purely replacement of existing one. There is no DG store in existing 
bus depot. It is not required by the proposed depot. Buses fuel refilling 
is and will be done in the existing and future petro-filling station]

4.2.2.7 In addition, according to EPD, Euro I, H and HI buses will not be 
licensed by end 2019. Hence by end 2019, out o f the 54 buses in the 
fleet, 4 buses will be at Euro IV, 48 will be at Euro V or VI. The 
remaining 2 buses are electric buses. Hence, impacts of bus depot are 
not anticipated.

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.

4.2.3.2 The proposed depot for buses and golf cars will be housed in a podium 
with residential blocks on top. Good design such as providing air 
purifying units and locating the exhaust air outlets away from the 
nearby residents would be implemented to avoid any air quality 
nuisance.

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);
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• 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 A .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 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 o f 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.
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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 as 
advised by the operator. 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.

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 .$  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.
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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 o f 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.

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
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4.2.5

4.2.5.1

4.2.5.2

4.2.5.3

4.2.6

4.2.6.1

cumulative air quality impact is not anticipated and therefore would not 
be included in the quantitative assessment.

Fireworks Displays Emission

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 EIA, 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 EIA study.

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-01/059/2000/B and EP-01/059/2000/C) of the Disneyland Park has 
also been reviewed and site survey has been 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 ELAO-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 and would 
comply the criteria of 5 OU based on an averaging time of 5 seconds 
for odour prediction assessment as stipulated in the Annex 4 of the
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EIAO-TM. In addition, suitable buffer and landscaping features would 
be provided to minimise environmental and visual impacts on adjacent 
sensitive uses according to HKPSG. A separate study will be conducted 
in later stage if necessary.

4.2.6.2 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, negative pressure, activated carbon filter etc, are 
required to contain the odour dispersion to the surrounding ASRs. 
Where necessary, water scrubbers could be considered as well. 
Therefore, it is anticipated that the new sewage treatment works would 
comply the criteria of 5 OU based on an Averaging time o f 5 seconds 
for odour prediction assessment as stipulated in the Annex 4 of the 
EIAO-TM. In addition, suitable buffer and landscaping features would 
be provided to minimise environmental and visual impacts on adjacent 
sensitive uses according to HKPSG. As such, adverse odour impact is 
therefore not anticipated.

4.2.6.3 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).

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

4.4 Methodology

4.4.1.1 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 ELA studies has been conducted. 
Sire surveys were also conducted to supplement information.

4.4.1.2 For the fireworks displays, a review on the Theme Park ELA 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.
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4.5 Assessment Results

4.5.1.1 The cumulative N 0 2, RSP, FSP and S02 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 NQ2, RSP, FSP and S02 concentrations at ASRs
v- ‘i  ĵfcL '
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A10b-1 130 30 75 40 56 28 138 30

A10b-2 130 30 75 40 56 28 138 30

A10b-3 131 30 75 40 56 28 138 30

A10b-4 132 30 75 40 56 28 139 30

A10b-5 131 30 75 40 56 28 139 30

A10b-6 130 31 75 40 56 28 139 30

A10b-7 130 32 75 40 56 28 139 30

A10b-8 147 39 76 40 57 29 139 30

A10b-9 134 31 75 40 57 28 139 30

A10b-10 136 31 76 40 57 28 139 30

A10b-ll 130 31 76 40 57 28 138 30

A10b-12 129 30 75 40 56 28 138 30

A10b-13 129 30 75 40 56 28 138 30

A10b-14 130 30 75 40 56 28 138 30

A10b-15 129 30 75 40 56 28 138 30

A10b-16 130 32 75 40 56 28 138 30
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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 19th 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:

(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 5m above ground
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(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

---- ^Aufmmiuiri^ ^XiVtiinoriy - Baiium * • Strontium >_y Copper;?;

A10b-1 0.741 0.238 0.584 0.305 0.260 0.074

Al Ob-2 0.696 0.218 0.537 0.280 0.246 0.068

A10b-3 0.633 0.191 0.471 0.244 0.226 0.060

A1 Ob-4 0.535 0.148 0.369 0.190 0.195 0.046

A10b-5 .0.486 0.127 0.317 0.162 0.180 0.040

A1 Ob-6 0.491 0.129 0.323 0.165 0.182 0.040

A10b-7 0.477 0.123 0.308 0.157 0.177 0.038

A10b-8 0.433 0.103 0.262 0.133 0.163 0.032

A10b-9 0.370 0.076 0.197 0.098 0.144 0.024

A10b-10 0.424 0.100 0.253 0.128 0.161 0.031

A10b-ll 0.434 0.104 0.264 0.133 0.164 0.033

A10b-12 0.432 0.103 0.262 0.132 0.163 0.032

A10b-13 0.435 0.105 0.265 0.134 0.164 0.033

A10b-14 0.394 0.087 0.222 0.111 0.151 0.027

A10b-15 0.373 0.077 0.200 0.099 0.145 0.024

A10b-16 0.454 0.113 0.284 0.144 0.170 0.035

A10b-17 0.488 0.128 0.320 0.164 0.181 0.040
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A10b-18 0.573 0.165 0.409 0.211 0.207 0.051

A10b-19 0.560 0.159 0.395 0.204 0.203 0.050

A10b-20 0.749 0,242 0.593 0.310 0.263 0.076

A10b-21 0.882 0.300 0.732 0.384 0.305 0.094
-V

C r \ t m
fMi>'Vi ' ’ _*, •rin ’ ».-i M>‘-NIK,

,,v / 'r L- -ir
■ --  ̂ — : v - / f ’ i v !i w f p ‘

, ; i-
' v>:' '

T A SR 'inJ
, t e « a

.'it

^ B ariu m  TA rSrtronuum':’S.’.rOT UtW SSSSlS'
AlOb-l 0.264 0.030 0.086 0.038 0.110 0.009

A10b-2 0.258 0.027 0.080 0.035 0.109 0.009

A10b-3 0.251 0.024 0.072 0.031 0.106 0.007

A10b-4 0.238 0.019 0.059 0.024 0.102 0.006

A10b-5 0.232 0.016 0.053 0.020 0.100 0.005

A10b-6 0.233 0.016 0.054 0.021 0.101 0.005

A10b-7 0.231 0.015 0.052 0.020 0.100 0.005

A10b-8 0.226 0.013 0.046 0.017 0.098 0.004

A10b-9 0.218 0.010 0.038 0.012 0.096 0.003

A10b-10 0.225 0.012 0.045 0.016 0.098 0.004

A10b-ll 0.226 0.013 0.046 0.017 0.098 0.004

A10b-12 0.226 0.013 0.046 0.017 0.098 0.004

A10b-13 0.226 0.013 0.046 0.017 0.098 0.004

A10b-14 0.221 0.011 0.041 0.014 0.097 0.003

A10b-15 0.218 0.010 0.038 0.012 0.096 0.003

A10b-16 0.228 0.014 0.049 0.018 0.099 0.004

A10b-17 0.233 0.016 0.053 0.020 0.100 0.005

A10b-18 0.243 0.021 0.064 0.026 0.104 0.006

A10b-19 0.241 0.020 0.062 0.025 0.103 0.006

A10b-20 0.265 0.030 0.087 0.039 0.111 0.009

A10b-21 0.282 0.037 0.105 0.048 0.116 0.012
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Table 4.6: Annual-average metals concentrations at ASRs

' I I I m

n s a g s p a s i?,i ?. ■ ,-l*i Ut*£s*' tt *
il

H

WfilMflHffiKC
.'Alunflmom? ^^ni?m any,i ‘,:;c pppI ^ I^Titaryum $

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

A10b-2 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-3 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-4 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-5 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-6 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-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

A10b-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

A10b-17 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-18 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-19 0.196 <0.001 0.015 <0.001 0.089 <0.001

A10b-20 0.196 <0.001 0.015 <0.001 0.089 <0.001

A1 Ob-21 0.196 <0.001 0.015 <0.001 0.089 <0.001
r »V . i *
.Criteria jSb» W lS \fioo ,;r Jt-‘: 4  e ;: Q '- i

■. ~X ' v  •
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4.6 Recommended Mitigation Measures

4.6.1.1 The key air pollutants (i.e. NO2, RSP, FSP, 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.

4.7 Conclusion

4.7.1.1 All the relevant air emission sources, including vehicular emission and 
marine vessels emission in the vicinity of 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.

4.7.1.2 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 of 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.

4.7.1.4 Odour from potential sewage treatment works and sewage pumping 
station can be controlled by implementing suitable odour control 
measures.
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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 of the residential developments in Discovery 
Bay have ample separation from the main navigation route. Besides, 
there are some services areas along the seafront north of 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, an 8.8m 
tall solid wall next to goods delivery pier and 7.8m tall solid wall at 3-
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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
NSRID Description Uses

NIOb-Bl 3 storey development Residential

N10b-B2 3 storey development Residential

N10b-B4 3 storey development Residential

N10b-B5 4 storey development Residential

N10b-B8 4 storey development Residential

NIOb-Dl 6-storey development Residential

N10b-D5 18-storey development Residential

N10b-D6 6-storey development Residential

N10b-D8 6-storey development Residential

NIOb-Al 3 storey development Residential

N10b-A2 3 storey development Residential

N10b-A4 3 storey development Residential

N10b-A5 3 storey development Residential

N10b-A6 4 storey development Residential

N10b-A8 4 storey development Residential

NIOb-AlO 4 storey development Residential

N10b-A15 4 storey development Residential

N10b-C18 4 storey development Residential

Table 5.2: Selected representative existing NSRs

^  NSRID Description ' Uses Approximate Distance from 
Site Boundary

EN10b-l Twilight Court Residential 20m
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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 5.3: Predicted marine traffic noise impacts for Area 10b (Daytime & 
Evening time)

NSRID Period PNL) Lrq lhr Max Predicted Noise 
Levels W, dB(A)

NIOb-Bl

Daytime & 
Evening time 61

51

NIOb-Al 50

NIOb-AlO 48

N10b-A15 47

Note:
[1] Bold value denotes non-compliance with criteria.

Table 5.4: Predicted marine traffic noise impacts for Area 10b (Nighttime)

NSRID Period PNIj* L * q  lh r
Max Predicted Noise 

Levels •**, dB(A)

NIOb-Bl Nighttime 56 44
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NSRID Period . P N L j  L*eq l h r
Max Predicted Noise 

Levels M, dB(A) '

NIOb-Al 42

NIOb-AlO 47

N10b-A15 46

Note:
[1] Bold value denotes nori-compliance with 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 further 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 of 
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 which is fully enclosed. The design of 
the podium will ensure that any direct line of 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 of such facilities should take into account the 
potential locations of 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 of noise disturbances can be further reduced.

5.5.1.3 In addition, the podium is a fully enclosed structure apart from entrance 
/ exit of 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 of ventilation opening is yet available, a backward calculation 
of fixed noise source is conducted for the maximum allowable Sound 
Power Level (SWL). As the minimum distance from the proposed
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building to podium edge is 5m and an ASR A has been adopted (i.e. 
Daytime noise criterion of 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.

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.

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:

• 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
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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 o f 10 dB(A) for conveyor bell during sand loading and LPG 
glass bottle loading by crane has therefore been adopted in this 
assessment. The predicted noise levels at the representative NSRs are 
presented in the table below. Moreover, according to the information 
from the operators and/or the operation pattern observed, there would 
be no night-time operation of sand barge, LPG container vessels, tug 
boat and Mui Wo kaito. As such, these activities were not included in 
the night-time fixed noise assessment. 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 further noise mitigation measures are not required.

Table 5.5: Fixed noise assessment results -  unmitigated case (daytime and evening 
time)_________________________________________________________________

'•Period;- ', •
I’-.Tb

.C r ite r ia  ( A N t ^ S
ipreaictw  noBes 

"level

'Eiceedance over-

NIOb-Bl 54

N10b-B2 53 -

N10b-B4 54 -

N10b-B5
Daytime & 

Evening

55 -

N10b-B8 55 53 -

NIOb-Dl 55 -

N10b-D5 50 -

N10b-D6 52 -

N10b-D8 53 -
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'M

L- 7 f. • : .flU J * «i ;^J)aKtjrnc. m u w  
p r £ d l c t ^ n t ^ «

• -iT
y S cee tJ  8 nce^Qyer^

NIOb-Al 52 -

N10b-A2 51 -

N10b-A4 47 -

N10b-A5 55 -

N10b-A6 55 -

N10b-A8 53 -

Table 5.6: Fixed noise assessment results -  unm itigated case (nig ittim e)

fT
. 

’

.11 -V-;

Daytime nliax; •
,7 - JV ' t

pi^ ic tedno ise  
jij- reveI, dB(Aj

•— .. ‘■•^sy 
Exceedancfipe
overAjVL-Si*
: dBtA)

N10b-Bl 43 -

N10b-B2 39 -

N10b-B4 35 -

N10b-B5 43 -

N10b-B8 40 -

NIOb-Dl 40 -

N10b-D5 36 -
N10b-D6 Nighttime 45 39 -

N10b-D8 40 -

NIOb-Al 33 -

N10b-A2 32 -

N10b-A4 30 -

N10b-A5 34 -

N10b-A6 38 -

N10b-A8 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 period. 
The firework display noise measurement locations are summarized in 
Table 5.6 and illustrated in Appendix 5.6.

Table 5.7 Possible noise source from Disneyland
' •• . ' ;

Meas ujem entjo^tjon
: ’■ . • . • \ . - Z  ;

: ^  - Description • ;

#F1 At the existing Lookout Point
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i  V 'M  ca su rem^h t loeafibnS'iV^S^

#F2 At the existing breakwater

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 of firework 
display noise results is shown in Appendix 5.7.

Table 5.8: Summary of firework display noise assessment results

: ^  ' Noi^e Level ^
; -■ ,w‘: ‘ ' ■, .,V;
iv;.- ‘v.t'L :■ Vi ' . - ''V. 1 . - Tjji A. .;  u -t

Corrected Noise Level 52 53

Noise Criterion 55

Exceedance - -
Note:
[1] Facade correction has been considered in noise calculation.

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 Leq (is min) 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.

Recommended Mitigation Measures
The noise assessments results have shown that noise impact due to road 
traffic, marine traffic, fixed noise, and fireworks are not anticipated.

As stated in Section 5.5, a podium structure will be provided for Area 
10b to avoid direct line of sight between the noise sources and the 
surrounding residential developments. The relocation o f existing noise 
sources will be fully enclosed within the podium structure except the

5.7
5.7.1.1

5.7.1.2
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ingress / egress of such facilities and consideration of such facilities 
should made reference to HKPSG.

5.7.1.3 In addition, as discussed in Section 5.2, a number of considerations 
have been incorporated in the layout design of Area 10b (see Figure 5- 
2) to reduce the fixed noise impact due to these activities. Those design 
include an 8m tall solid wall next to kaito pier, an 8.8m 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.

5.8 Conclusion

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

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

5.8.1.3 A preliminary assessment has been for marine noise impact based on 
measurement data. Results indicate that the noise impacts on NSRs 
would below the measured background noise level and hence further 
mitigation measure is not required.

5.8.1.4 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.

5.8.1.5 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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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 6.1 Water quality sensitive receivers

Water Sensitive Receivers W P  ' v .; Description' ,: C- '!>*.. ’
.. . A . * - ■ ■ . - ....  ■

WSR01 -  Discovery Bay 
Reservoir

Primary reservoir for flushing, located upstream of the potential 
development areas

WSR 02 -  Discovery Bay 
Reservoir Spillway and

Spillway from Discovery Bay Reservoir and the tributaries, 
chainage runs along Discovery Valley Road and downstream to
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Water Sensitive Receivers . Description

Tributaries Tsoi Yuen Wan

WSR03 -  Nim Shue Wan 
Stream

Natural stream downstream from the existing golf course to Nim 
Shue Wan

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

WSR05 — Hai Tei Wan Marina Marina at Hai Tei Wan next to Discovery Bay Road

WSR 06 -  Nim Shue Wan Nim Shue Wan

WSR07 -  Tai Pak Tsui 
Peninsula Coastal Protection 

Area (CPA)
Protected natural shoreline at north of 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 Runoff

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 
penetration. All the best practices will be implemented to reduce and 
minimise the generation of construction run-off.
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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 and only minor 
modification works would be required for the existing seawall, 
including relocation o f existing piers, will need to be conducted below 
water level, and the details will be established in the detailed design 
stage. To avoid/minimise water quality impacts due to the piling works, 
steel casings will firstly be installed at the proposed pile locations. The 
steel casings extend above the sea and will prevent soil or rock arisings 
from being disposed of into the sea. The arisings will be removed from 
within the piles to a barge anchored close to the piles. Once the 
materials inside the casings were removed, steel 
reihforcements/structural sections will be lowered inside the casing and 
then followed by concreting work. To control the sediment plume that 
may be dispersed to nearby WSRs during seabed disturbance, 
environmental friendly construction methods such as installing silt 
curtains should be considered. However, further studies would need to 
be conducted to determine the size and spacing of the piles etc.

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). The tentative extent of 
dredging for navigation o f vessels is shown in Figure 6-1. Preliminary 
estimation suggests that the total amount of dredging would be less than 
100,000m3. The dredging process would require appropriate mitigation

235928 | Final | Oct 2016

G \ENV\PROJECT\235928U2 REPORTS OEUVERAfllES* REVISED DRAFT 4'AREA 106*215920 • FINAL EAS (10fi)_V4 DOCX

Page 43



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

measures to control the dispersion of the sediment plume, such as 
installing silt curtains. The proposed navigation channel required 
dredging works is shown in Figure 6-1.

Wastewater from Decontamination Works

6.2 .1 .6  As the existing site comprises bus repair workshop, boat servicing yard, 
etc. should land decontamination works be carried out during 
construction phase of this area, the method for handling and disposal of 
wastewater contaminated with chemical waste should be addressed. As 
a general site practice of soil decontamination works (i.e. Stabilization/ 
Solidification or Biopile), impermeable sheeting should be used to 
cover stockpiles of the treated soil to prevent dust and runoff.. Concrete 
bunds surrounding the treatment area should also be implemented to 
collect the possible spillage or leachate generated and recycled back to 
the treatment. In case there is any sign o f excess leachate present within 
the site, the excess leachate should be diverted to a designated storage 
area for temporary storage and collected by a licensed chemical waste 
collector.

6.3 Recommended Mitigation Measures during 
Construction Phase

6.3.1 General Construction Activities the Potential 
Development Area

Site Runoff and Sewage from Workforce

6.3.1.1 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. For site runoff, perimeter cut off with internal drainage works 
and erosion and sedimentation control facilities around the site area 
shall be implemented. Channels, earth bunds and sand bag barriers 
would also be provided on site to direct storm water to silt removal 
facilities. In addition, the design of temporary on-site drainage should 
prevent runoff going through site surface, construction machinery and 
equipment to avoid polluted runoff. Sedimentation tanks with sufficient 
capacity should also be: provided as mitigation measure for settling 
surface runoff prior to disposal. Also, discharge into the marina will be 
avoided. With the implementation o f the above mitigation measures, it
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is anticipated that the impacts from discharge o f site runoff/ wastewater 
is not insurmountable. A comprehensive list of those standard measures 
is given in Appendix 6.2.

6.3.1.2 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 of 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.

• 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 descent 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.

6.4 Identification and Evaluation of Environmental 
Impacts during Operational Phase

6.4.1.1 EPD advised in May 2015 that the design capacity of the SHWSTW 
has been allocated for the treatment of the sewage arising from the 
development of the Expansion of Hong Kong International Airport into 
a Three Runway System, the new town development under Tung Chung 
New Town Expansion and the Penny’s Bay Phase 2 development, etc. 
Therefore, SHWSTW has no spare capacity to cater for the sewage 
arising from any proposed Discovery Bay further development and the 
Sewerage Authority has no plan to increase the design capacity of the 
SHWSTW in the short and medium terms.

6.4.1.2 Therefore, the current proposal is to receive the additional sewage from 
Area 1 Ob, a new sewage treatment plant within Discovery Bay would 
need to be commissioned. A discharge license will be obtained under 
the WPCO prior to discharge. The design flow rate o f the proposed 
new sewage treatment plant would be around 1,100 m3 per day (i.e.
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based on an approximate population o f2,900. for Area 10b and each has 
a flow rate of370L/day (AD WF) arid hence around l,080m3/day in total 
as per EPD’s Technical Paper Report No. EPD/TP1/05-Guidelines for 
Estimating Sewage Infrastructure. Planning (GESF)). A tentative 
marine outfall is proposed as shown in Figure 6-1 near Area 10b. The 
peaking hourly flow rate would be approximately 75L/s according to 
tab!e T5 o f GESF by adopting a peak factor o f 6.

6 .4.1.3 Secondary or tertiary treatrrient would be implemented in the proposed 
sewage treatment works if  the new marine outfall is located at a location 
near to the shore. The outfall location will be determined during the 
detailed design stage without affecting the land use compatibility. 
Nevertheless, the current tentative location is located at the area where 
the water depth is deeper arid the current is stronger. It is also at around 
300m from the marina arid at least 6km from the fish culture zone in 
Cheung Sha Wan and Ma Wan; Besides, the current tentative location 
is 1.3km away from Tai Pak Wan where, although not a gazetted beach, 
many people uses that for recreational uses. This additional effluent 
would have impacts on both water quality and marine ecology. 
However, with the implementation of suitable treatment method, it is 
anticipated that the discharge from the sewage treatment works would 
meet the criteria of WPCO.

j  6 .4 .1 .4  A preliminary water quality impact assessment has been conducted for
the tentative marine outfall (see Appendix 6.3). The assessment 

^  indicates that the water quality in the vicinity of the marine-based
~ WSRs would be in compliance with Water Quality Objectives (WQOs)

in suspended solid, E. coli and unionised ammonia. Although 
-■* exceedance of Total Inorganic Nitrogen (TIN) under WQO is observed,

the contribution of the high TIN level is due to the background from 
Pearl River estuary. The computed N:P ratio concluded that the 
possibility of having red tide is still low. Any emergency discharge can 

'~M be readily mitigated by implementing suitable standby measures and
back-up retention facilities to be developed during detailed design stage.

6.4.1.5 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 to quantify any changes

j *
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in hydrodynamic and water quality 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.

6.4.2 Mitigation Measures

6.4.2.1 The following contingency measures are proposed in case of any 
emergency discharge:

Sewage Pumping Stations:

• 100% standby pump capacity

• Stockpile a spare pump of 50% pumping capacity

• Dual feed power supply

• Emergency storage within pumping station equivalent to 6 hours of 
average dry weather flow

• Emergency communication mechanism amongst Government 
departments.

Rising Mains:

• Concrete surrounding to the twin rising mains

6.4.2.2 The following initial measures can be considered as mitigation to 
control the emergency overflows from the Sewage Treatment Work 
thereby polluting the stream and the receiving water bodies at 
Discovery Bay:

• Provide an emergency overflow pipe from the proposed STW at 
Area 10b to existing sewage pumping station no. 1 (SPS1) located 
at the junction of Discovery Bay Road and Discovery Bay Valley 
Road. During emergency situation, sewage from the STW can 
overflow to the existing Discovery Bay sewerage network that 
pumps sewage flows to Siu Ho Wan Sewage Treatment Work

• Dual feed power supply for the Sewage Treatment Work

• Suitable backup of treatment process in tiie Sewage Treatment 
Work.
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6.5 Conclusion

6.5.1.1 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 at detail assessment to refine the design and 
construction methodology so as to minimise any impacts as much as 
practicable. During operational phase, sewage generated will be treated 
in a new sewage treatment work. According to the results from the 
water quality assessment, most of the pollution concentration would 
comply with relevant criteria. For TIN, the background concentration 
has exceeded the WQO already,; The discharge concentration has 
therefore been reduced as much as practicable to ensure that the 
increase in TIN and TP are minimised. With the discharge standard, the 
N to P ratio is maintained greater than 18:1. Hence the occurrence of 
red tides will be unlikely. The assessment results should also be adopted 
to evaluate the need for mitigation measures required. Any emergency 
discharge can be mitigated by implementing suitable standby measures 
and contingency measures to be developed during detailed design stage. 
Initial mitigation measures would also be provided to control the 
emergency overflows]
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7_____Other Aspects__________________________

7.1 Review of Waste Management Issues

7.1.1.1 As mentioned in Section 2, the potential development at Area 10b of 
Discovery Bay include residential premises together with the necessary 
infrastructure and landscaping elements. A podium structure would be 
built to cover the existing maintenance activities. In order to cater for 
the additional residential development, an additional narrow strip of 
reclamation would be proposed in form as a decking with a width o f 9- 
34m.

7.1.1.2 Although the construction methodologies are yet to be developed in 
subsequent detail design stage, the construction and reclamation work 
would adopt an environmentally friendly approach. With the 
implementation of good site practices and waste reduction measures, 
the quantity o f construction of demolition Waste is estimated to be 
around 29,000 m3.

7.2 Review on Land Contamination Issues

7.2.1.1 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 of 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 of the site formation work and reclamation works had been 

completed:
• The scale of the marina was less than that currently being operated.

2012
• Not much difference to that in 1993 except the scale of the marina 

was larger than that in the 90’s.
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7.2.2 Description of Environment

7.2.2.1 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 o f the area are given in 
Section 3. The following paragraphs summarises the findings from the 
surveys.

7.2.2.2  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.

7.2.3 Identification of Potentially Contaminated Areas

7.2.3.1 As discussed in the above sections, locations where land contamination 
would be more likely would be the depot for buses and golf cars and 
petrol / LPG filling stations.

1 .2 3 .2  According to the EPD’s Guidance Note fo r  Contaminated Land 
Assessment and Remediation (GN), project proponents and 
professionals responsible for major works or re-development on sites 
associated within industrial operations listed in the GN (including depot 
and LPG filling stations) should, before commencement of any works, 
carry out a site assessment to determine whether the site is 
contaminated and assess the extent of any contamination and, if 
necessary, implement proper remedial measures to restore the land to 
an acceptable condition for its intended purpose.

7 .2 .3 .3  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 statutory requirements.
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7.2 .3 .4  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.

7.2.3.5 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.

7 .2 .3 .6  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.

7.2.4 Conclusion

7.2.4.1 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 
mainly includes a review of the desktop information and supplemented 
with site surveys.

7.2.4.2 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.
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7.3 Review on Ecological Issues

7.3.1.1 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.

7.3.1.2 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 
ELAO, the reclamation and dredging works are exempted from the 
EIAO.

7.3.1.3 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. Similarly, the dredging works for the marine navigation 
channel would also inevitably generate sediment plume which would 
have certain impacts in marine ecology.

“17.3.1.4 Together with suspected presence of species o f conservation concern in 
Nim Shue Wan, such as Seagrass and Coral, marine ecological impacts 
are anticipated. Under such circumstances, series of mitigation 
measures have been recommended in Section 6 3 , including the 
installation of silt-curtain and controlling o f descent speed o f grab for 
the marine construction works and the pile o f the deckover would be 
designed to avoid blocking any flow streamline during the operational 
phase.

7.3.1.5 The nearest fish culture zones (FCZs) are Cheung Sha Wan and Ma 
Wan which are located at more than 6.5 km and 6 km away respectively. 
Given these large separation distance, together with the use of deck-
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over approach for the reclamation and mitigation measures such as silt 
curtains, both direct and indirect impacts are considered insignificant.

7.3 .1 .6  Similarly, for the capital dredging of the new navigation channels, good 
measures including the use of silt curtains would be adopted. Hence, 
adverse direct and indirect impacts are not considered significant

7.3.1.7 In terms of terrestrial ecology, the impacts, if any, associated with tree 
felling is anticipated to be minor due to the developed nature o f Area 
10b. Where practical, opportunities for transplantation have been 
explored, where the trees which have been identified as having a good 
transplantation survival rate. In addition, a number of trees have been 
proposed to be retained.

7.3.1.8 In total, 169 trees have been identified within Area 10b that would be 
felled. None of the trees identified with Area 10b are considered to be 
rare or o f conservation value. The trees to be felled all form parts of 
small groups or are single standalone trees. As such, the trees are 
considered to be of low ecological value.

7.3.1.9 In addition, a minor bottom part of the slope greenery interfacing the 
proposed development would be affected. However, the trees are not 
native nor significant species. Moreover, the majority of the sloop 
greenery would not be affected and would continue to function as a 
terrestrial ecology. Due considerations would be given to the location, 
dimensions and the area of the proposed development to avoid impact 
to the slope greenery. Compensatory planting would also be provided.

7 .3.1.10 As discussed in Section 6.4.1.4, a new sewage treatment plant will be 
built to receive and treat the sewage generated from the additional 
population froth Area 10b. The treated sewage would then be 
discharged to a new marine outfall in Figure 6-1. According to the 
results from the supplementary water quality assessment (Appendix 
6.3), most o f the pollution concentrations would comply with relevant 
criteria. For TIN, the background concentration has exceeded the WQO 
already. The discharge concentration has therefore been reduced as 
much as practicable to ensure that the increase in TEN and TP are 
minimised. With the discharge standard, the N to P ratio maintained 
greater than 18:1. Hence the occurrence of red tides will be unlikely.
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8.1.1

8.1.2

8.1.2.1

8.1.2.2

8.1.2.3

Conclusion

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.

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 further mitigation measures are not 
required. The need for any additional mitigation measures for the bus 
depot shall be subjected to the subsequent statutory EIA.

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 
o f the subsequent statutory EIA.

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

Sewage generated during operational phase will be treated in a new 
sewage treatment plant and discharged into the marine pipeline leading 
to the marine outfall at sea bottom near Area 10b. According to the 
results from the supplementary water quality assessment, most of the 
pollution concentrations would comply with relevant criteria. For TIN, 
the background concentration has exceeded the WQO already. The 
discharge concentration has therefore been reduced as much as 
practicable to ensure that the increase in TIN and TP are minimised. 
With the discharge standard, the N  to P ratio is maintained greater than
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8.1.2.4

8.1.2.5

18:1. Hence the occurrence o f red tides will be unlikely. Any 
emergency discharge can be mitigated by implementing suitable 
standby measures and contingency measures to be developed during 
detailed design stage. Initial mitigation measures would also be 
provided to control the emergency overflows.

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.

Depending on the need and design of the sewage treatment works and 
dredging works for the outfall, and dredging works for any navigation 
channel outside the reclamation area, subsequent statutory EIA may be 
required to further investigate any potential environmental impacts.
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Legislation and Standards for 
Air Quality Impact Assessment 



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.la below. 

Table A4.la: Hon I! KonE? Air Onality Obiectives 

i:lmits on Concmlnllion. l'Wm' iu •. 

Polluhml 
; (Nimiliri-,,.-~ ptir )l'Al'. alloft>d)~ bradou)'_ ,. 

10-mln 
. , -.· ~ 

• < -- . ' 
l-hr - -· 

Sulphur Dioxide 
500(3) 

(S02) 

Respirable 

Suspended 

Particulates 

(RSP, or PMro) PI 

Fine Suspended 

Particulates 

(FSP, or PM2.s) 1•1 

Carbon Monoxide 
30,000 (0) 

(CO) 

Nilrogen Dioxide 
200 (18) 

(N~) 

Photochemical 

Oxidants 

(as ozone, O,) 

Lead (Pb) 

No1e: 
(I] Measuml at 293K and 101.325 kPa. 
[2] Arithmetic mean. 

8-hr 
.. 

: UhrPI o\nnu.alnl -
125 (3) 

100(9) 50(0) 

75 (9) 35 (0) 

10,000 (0) 

40(0) 

160(9) 

0.5 (0) 

[3] Respirable suspended particulates (RSP) means suspended particulates in air with a nominal 
aerodynamic diameter of 10 micrometres or smaller. 

(4] Fine suspended pMiculates (FSP) mu11s suspended particulates in air with a nominal aerodynamic 
diametot of2.5 micrometres or ~mnller. 

Non-AQOs Pollutants 

According to the approved EIA study "Construction of an Intemational Theme Park in 

Penny's Bay of North umtau together with its Essential Associated Infrastructures -
Environmental Impact Assessment" (AEIAR-032/2000), hereafter called "'Theme Parle 

EIA", 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 infonnation 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 Parle EIA have also been 
compared. The proposed assessment criteria for non-AQO pollutants to be adopted in 

this assessment are summarized in Table A4.lb below. 

Table A4.lb: Assessment criteria for non-AOO oollutants 

,· ;{:1~_·:.)1A/"··::_1r'';~~~"','·f ::.-.·.~ 
"?Uutant"1· (~ 'l\'llO"l, :~~uSEP~· \'>oEHHA_.l· <J.b!"'C'. ::- ' :-);::· : ·(JF . tll . r ! ro·:·r 1 PJ ~iI::"<1· ~tpwr:~'®' 

Aiuilf1:J,our • ...,.,. • · · 
Aluminium NA NA NA NA NA 

Anlimony NA NA NA NA NA 

Barium NA NA NA NA NA 

Slronlium NA NA NA NA NA 

Copper NA NA 100 NA 100 

Tilanium NA NA NA NA NA 

CJ,,u;,(c_(AiirilJi,~ ,wolhn_la sµdfldj. , -·-..,"t". 

Aluminium NA NA NA 1001•1 100 

Anlimony NA NA NA 5m 5 

Barium 
500 (8-hr 

NA NA 5(1] 
SOO (8-hr average) 

average) 5 (Annual average) 

S1ron1ium NA NA NA NA NA 

Copper NA NA 2.4 2.4111 2.4 

Tilanium NA NA NA 1001•1 100 
Nole: 
(1) \\'"HO- "Barium and Barium Compournls", World Heallh Organization (Geneva, 2001) 
(2) USEPA- ln1egrn1od Risk infonnntion System of US EPA 
[3] OEHHA - Office of Environmenlal Heallh Hazard Assessment of California Enviroomenlal 

Proleclion Agency 
(4) Theme Park ElA- Table 3.5n of the approved ElA study "Construction of an lnremational The= 

Park in Penny'• Bay of Nol1h Lantau together with it• Esuntial A.socialed lnfrostructure• -
Em•ironmenta/ Impact ksessment" (AEIAR--032/2000) 

[5] NA - Nol applicable 
(6) Reference 10 "Occupational fapo51<re limiu"" publish<ed by UK Heallh & Safely faecutive wilh a 

so.fo1y faclor of 100 applied for conversing limc-weighl•overage value to long tenn •~po,un, limil 
w,d !o allow for variability in human re<ponse to chemicals. 

[7) Reference lo "A Reference Nore on Occupational Exposure Limils for Chemical Substances in rhe 
Work Environment" published by Hong Kong Labour Department wilh a safety factor of 100 
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applied for conversing time-weight-average value to Joag term exposure limit and to allow for 
variability in human response to chemicals. 

[8) Refereace to California Air Resources Board (CARB) . 
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Hong Kong Resa'I Companr Unitld 

Methodology of Air Quality Assessment 

Marine Vessels Emission 

N02, RSP, FSP and SOi 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 "Study on Marine Vessels Emission Inventory", the emission from 
vessels are calculated using the following equations: 

Total Emission (poUu1an1J = !: Emission (poUu1an1. ae1ivi1y mode. cquipm<n1) 

Emission (pollu1an1. ae1ivi1y mode. equipmen1J = 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 Vlill 
be estimated by site survey as far as possible. Where engine power and load factors are 
unavailable, reference has been made to EPD's "Study on Marine Vessels Emission 

Inventory". Details are discussed in the sections below. 

Passenger Ferrv Service between Discoverv Bav and Central 

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

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-l. 

According to Appendix 3.25 of the approved EIA study "West Kowloon Cultural 
District" (AEIAR-178/2013), 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 
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load factors can be detennined 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 "Study on Marine Vessels Emission Inventory" 
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 "Study on Marine Vessels Emission Inventory" are adopted. 

Time-in-modes (TIMs) under manoeuvring and slow cruise modes have been made 
reference to that of "PRD fast ferries" in Table 4-15 of the EPD's "Study on Marine 
Vessels Emission Inventory" as the Discovery Bay/Central passenger ferry service are 
composed of Catamaran Ferries 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 

"Study on Marine Vessels Emission Inventory", assuming similar to that of the 
Macau/PRO 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 SOi emission factors have been corrected based on the 
following equation: 

SOi emission factor (g/kWh) 
= Brake specific fuel consumption (BSFC) x 2 x 0.97753 x Fuel Sulphur 
Fraction 
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Calculations of tbe emission from passenger ferry service between Discovery Bay and 

Central, and the emission rates adopted for modelling are given in Annex A4.2-l. 

Kairo Fun· S,n•ias bttween Di,,co,•erv Bav qnd Peng Chau and t,fai 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 arrh·aVdeparture profiles on weekdays, Saturday, and Sunday and public 
holidays . 

Information on the main engine and auxiliary engine powen; are not available from the 

operator. Hem:e, reference has been made to Table 4-5 and Table 4-6 of the EPD's 
"Study on Marine Vessels Emission Inventory", 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 auitiliary engine powen; of the smallest vessel size (i.e. 
GRT 0-499 tons) in Table 4-5 and Table 4-6 of the EPD's "Study on Marine Vessels 

Emission Inventory" 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 facton; are similar 
to that of passenger ferry as described above. Details and tbe calculation are given in 
Annex A4.2-l. 

Tug boat and barge (De/i,•ro• o[LPG Tqnku l'ehic:les. Gas 8011/e Deli,·en· and Sand 

flgr.ul 

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 from Fireworks Displays 

According to the Theme Parle 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 EIA, 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 ,·olume sources, 
27,000ml (i.e. 30 x 30 x 30m) and 8,000ml (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 tbe buri;ting 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 n<i 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 hnd also considered the impacts due 10 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 conccntralion and annual concentration of the heavy 
metals al ASRs are therefore estimated from RSP concentrations using the conversion 

factors in this approved EIA as presented io Table A4.2a below. 
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Table A4.2a: Conversion factors from RSP assessment results to heavy metals 
concentration 

Alwninium 2.93% RSP x 0.0293 

Antimony 1.28% RSPx0.0128 

Barium 3.06% RSPx 0.0306 

Stronlium 1.64% RSPx0.0164 

Copper 0.92% RSPx0.0092 

Titanium 0.40% RSPx0.0040 

Note: 
[I] The percentage composilions of heavy metals in lhe pyrotechnics used for fireworks displays in 

Disneyland Theme Parle are referenced io Section 3.5.75 of the approved EIA Study "Construction 
of an International Theme Park in Ptnny's Bay of North l.anrau together with its Essenrial 
Associated lnfrastrvctures - En,•ironmental Impact Asstssment'" (AEIAR-03212000) 

Dispersion Modelling Approac/1 

The USEPA approved model, Industrial Source Complex· Short Tenn 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 

Modelling mode 

Meteorological data 

Stability Class 

Mixing Height 

Rural with tenain effect 

Year2010 MM5 data extracted from PA'Il{ model 

Estimation from PCRAMMET model 

Year 2010 MM5 data extracted from PA'Il{ model 
and is capped to 121m as per the real melrological 
data recoded by Hong Kong Observatory in Year 

2010 

For the treatment of calm hours, the approach recommended in the "Guideline on Air 
Quality on Air Quality Models Version 05 (USEPA" is adopted. 

Ozone Limiting Method (OLM) is adopted for the conversion of NO, to N02 based on 
the predicted DJ level from PATH model. The tailpipe NOi/NO, ratio is assumed to be 

10%. 

According to Table 4.1 in the main text, the highest building of the proposed 
development is 7 lm above ground. Therefore, the impacts on the ASRs are assessed at 
height of 1.5m, 5m, 10m, 20m, 30m, 40m, 50m, 60m, 70m and 80m above local ground. 
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Cumulative Impact of Criteria Air Pol/11tants 

As mentioned in Section 2.3.1.1, the population intake year of the development will be 

tentatively beyond Year 2020, the PATIi 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 PA TII model. Details of 

the PATIi 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 PA TII model. 

According to EPD's "Guidelines on the Estimation of PM2.5 for Air Quality 
Assessment in Hong Kong", the conservative corrections from RSP concentrations to 

FSP concentrations are shown in the Table A4.2c. 

Table A4.2c: Conversion factors for RSP/FSP 

For S0i, there is no 10-mintue average S02 concentration available in PATH model. 
According to EPD's Guidelines on the Estimation of 10-mintue average SOz 
concentration for Air Quality Assessment in Hong Kong, conversion factors from 

hourly SOi concentration to JO-minute average SOi 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 avera e SOi concentration 

• SlabWty Oi@fi.... 
Conversion Faclor 

A 

2.45 

]! ~ 
2.45 

C ;,· T ~:o_·_·_ K _< F 
. ~+----J.o..-""•:....---"-'-'-1· 

1.82 l.43 1.35 1.35 

The cumulative operational air quality is a combination of the emission impacts 

contributed from the near-field 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 N02 based on the 03 level from PATIi 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 191h highest I

hour NOi concentrations, IQtb highest 24-hour RSP/ FSP concentrations, maximum 10-
minute S02 and 4th highest 24-hour SOi concentrations) are determined at each ASR. 

The annual predicted concentrations are also assessed and all predicted levels are then 

compared \\'ith the AQOs. 
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For heavy metals, th_ere is no background concentration available in the PA TH 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 
asOµg/m3 • 

Table A4.2e: Annual monitoring heavy metal concentration at Tung Chung Station 
(i.e. Year 20!0- Year 2014) 

Alu~lll.<I!. - L:t-. .'~Uffl.)~:-~. ,Ci>P~:..;.. 
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 
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Appendix A4.2-1 

Calculation of Marine Vessels 
Emissions 



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

Engine Power and Load Factors under Different Operation Mode of Main Engine 

Ma'xtmum Design Speed~----,;.---..,..;..:;.·'---.. · ..:'v..::ess::::::e.:..:1 S::i:ii>:::;·eed::::..1:l1K.::.n::o:.:ts1) _____ ··-.--....,...--..a.,---+------.;..,-,----'-r-----__;;Lo;;,:_a:.::d;_:F,a~cto=· .:...r_PI.:...;'=_, _.:..~-· -'--'-.;;., .. i--·. -"""".'"---,--·-;· 

of the Vessel (Knots) 'Hotelling ' Mane;iierlng ~: Slow c~~~e . "i:-~ir:-,ray c~,s-~ . : ;' Hote1iirii . . ... Man~ring ; ' ~!ow ~lse I .~airway ~lse ~.' 

" 

Main Engine Power: (kW) 

Catamaran Ferrv 3870 Ill 0.0 4.5121 10.0121 28.0111 0.00 

Monohull Ferry 1680 111 0.0 4.5121 10.0121 22.0111 0.00 

Note: 

[1] Information provided by the operator. 

[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 mode is adopted for assessment purpose. 

[3] Mechanical Power= Force x Velocity 

Assume force is constant, thus load factor is proportional to speed (with reference to approved EIA for West Kowloon Cultural District (AEIAR-178/2013)) 

Therefore, load factor of each mode= Speed of each mode/ Maximum Design Speed of the Vessel 

Engine Power and Load Factors under Different Operation Mode of Auxiliary Engine 

Load Factor :._; ,:: 
Auxlil~ry Engine Power (kW) 

. -· f : r •. 
·-..t, . ·,!.ii;..-..--- . - -. :-,- . ·~.r 

. ~Jsloweruts~· Hotelllng· 

Catamaran Ferry 0.45121 0.45121 0.45121 

Monohull Ferry 0.45121 0,4512) 0.45121 

(1] Information provided by the operator. 

[2] No available information from operator. The load factors are referenced to PRD Ferry in Table 4-10 of EPD's "Study on Marine Vessels Emission Inventory" 

Time-In-mode 
.. 

Time:.i'!-mode {minutes) 
· ... } 

Vesse(Type 
... ':!1~-~' ·,. ... ~~·; 

Hotelling Maneuverlng '· Slow. Cruise Fairway Cruise 

Arrival 5•00 111 1.20121 1.20 121 0.1i41 
Catamaran Ferry 

Departure 5.00 111 1.80 121 1.39 131 o.00131 

Arrival s.00111 1.20 121 1.2012) 0.21141 
Monohull Ferry 

Departure 5.00 111 1.80 121 1.39 131 0.0013) 

Note: 

(1) The hotelling time is collected from site survey 

(2) TIM of maneuvering and slow cruise is referenced to Table 4.15 of EPD's "Study on Marine Vessels Emission Inventory" 

0.45121 

0.45121 

(3) The total length of navigation route adopted in the near-field model is 680m for Central Ferry. During departure, the ferry will leave the modelled navigation route under slow cruise mode. 

Therefore, TIM 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 = TIM of maneuvering x vessel speed under maneuvering 

(4) TIM 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 (680ml - Length of navigation route under maneuvering - Length of navigation route under slow cruise 

Length of navigation route under maneuvering = TIM of maneuvering x vessel speed under maneuvering 

Length of navigation route under slow cruise= TIM of slow cruise x vessel speed under slow cruise 
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0.13 0.29 0.82 

0.19 0.42 0.92 
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Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central 

Emission Factors of Main Engine and Auxiliary Engine 

- !.,:_·,~:..~ .. ·· .F~~:. 
.~!',l!'leJype- · 

. ~ ·., ... ~ 

Emission Factors fdKwhl 
. :,:.°.·~-- -i·~N<?a ~.~ RSP FSP 

Main Engine 111 13.20 0.31 0.29 
Auxiliary Engine 121 

10.00 0.31 0.29 
Note: 

-~·: . 

0.21 

0.21 

Brake Specific· Fuel ConTu'inptlon 
. _: ··.i&1':'\-' 

(~E,C),:~ .. -: . '-·.l.~ 

213 

217 

[1] The emission factors of main engine (diesel) of Macau/PRO ferry in Table 4.17 of EPD's "Study on Marine Vessels Emission Inventory" are adopted. 

[2] The emission factors of auxiliary engine {diesel) of Macau/PRO ferry in Table 4-17 of EPD's "Study on Marine Vessels Emission Inventory" are adopted. 

'F~el Sulphui Content 

:··· '~~i ti) ~ ;'. •' 
0.05 

0.05 

[3] The emission factors of S02 are corrected with the .fuel sulphur content according to Section 4.2.31 of EPD's "Study on Marine Vessels Emission Inventory" using the following equation: 

S02 Emission Factor= BSFC x 2 x 0.9755 x Fuel Sulphur Fraction 

[4] BSFC of the vessel is referenced to Table 4-17 of EPD's "Study on Marine Vessels Emission Inventory". 

[SI With effective of the Air Pollution Control (Marine Light Diesel) Regulation on 1st April, 2014, the fuel sulphur content limit of the MLD is O.OS%. 

Dally Profile of Passenger Ferry Service between Discovery Bay and Central Ill 
,:-.,.,, ;._ ... ,.,~.,,.,_.._. . .::.""·· - Hours i .. ·i;;q..-~ -.. --~\,:·:.~ .. ·· . ... ·, 

,.·_,~; .. _ . . ..... , . ._- ,_. ,. .. , - -

.,,.,_ ---:-
. --·· ·,, ... ~ ··-.:--··;:;:. !:-·::.:,_ . 

- ;:; t·· 

W~ekday 
·, 

Satu_rday 
- .- 'su·ndijf 

'. 
> :, - __ Publl~Rollday ·-

i , • weekdJ.P -
•• --';"'7·~. 

, Satur'aaf-; : ~ ~undayf ,~ J 

:J','. -.. ·:..... Public Hofrday 
01 2 2 2 2 3 3 

02 1 2 2 1 1 1 

03 1 1 1 1 1 1 

04 1 1 1 0 0 0 

05 0 0 0 1 1 1 

06 1 1 1 0 0 0 

07 1 1 1 3 2 2 

08 2 2 1 4 3 1 

09 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 schedule and sailing time of the ferry service is referenced to Transport Department's website. 

(2) The hour of arrival is determined by the departure time at central and the sailing time to arrive Discovery Bay. 

E.g. If a ferry departs _from Central at 12:40 (Hour 13) and the sailing time is 25 minutes from Transport Department's website, it will arrive Discovery Bay at 13:05 (Hour 14). 

The arrival hour of the ferry is therefore Hour 14. 

(3) The hour of departure Is the hour that the ferry departs at the Discovery Bay. 
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Title: Calculation of Marine Emission from Passenger Ferry Service between Discovery Bay and Central 

oany NO. emission (Woe~day•I 

Humber of Trip 

01 128 301 632 236 128 452 133 0 137 199 402 148 137 299 467 

02 1 1 64 151 316 118 64 226 367 68 100 201 14 68 149 234 

03 I 1 64 151 316 118 64 226 367 68 100 201 74 68 149 234 

04 1 0 64 151 316 118 68 JOO 201 74 0 0 

05 0 1 0 0 64 226 367 0 68 149 234 

06 1 0 64 151 316 118 0 68 JOO 201 74 0 

07 1 3 64 151 316 118 191 677 1,100 0 68 100 201 74 205 448 701 

08 2 4 128 301 632 236 255 903 1,467 0 137 199 402 148 273 597 934 

09 3 4 191 452 947 354 255 903 1,467 205 299 604 223 273 597 934 

10 2 2 128 301 632 236 128 452 733 137 199 402 148 137 299 467 

11 2 2 128 301 632 236 128 452 733 137 199 402 148 137 299 467 

12 2 2 128 301 632 236 128 452 733 137 199 402 148 137 299 467 

13 2 2 1,8 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

14 2 2 128 301 632 236 118 452 733 0 199 402 10 137 299 467 

15 2 2 128 301 632 236 128 452 133 137 199 402 148 137 467 

16 3 2 191 452 947 l54 128 452 733 205 299 604 223 137 l99 467 

17 2 2 128 301 632 236 128 4S2 713 1'17 199 402 148 137 299 467 

18 2 2 128 301 236 128 452 733 0 131 ).99 402 148 137 299 467 

19 3 3 191 4S2 947 354 191 1,100 0 20S 299 223 205 701 

20 3 2 191 452 947 354 128 452 733 299 604 223 137 467 

21 2 2 l,B 301 632 236 128 452 733 137 199 402 148 137 299 467 

22 2 2 128 301 632 236 12• 452 733 0 137 199 402 148 ll7 299 467 

23 2 2 128 301 236 128 733 0 137 199 402 148 137 467 

24 2 2 301 632 236 128 452 733 0 ll7 199 402 148 137 467 

2,869 6,774 l4,2U 5.3\S 2,996 10,612 17,232 3,071 4,479 9,053 3.339 3,208 7,018 10,978 

60,008 41,146 

Note: 

(1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x loading Factor x Time-in-mode (hr) X Emission Factor IR/kWh) 

(2) As there Is no information on the vessel types used in each trip, the weighted ernission 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 respecttvely. 

[3J Emission during Hotelling= total emission of hotelling during arrival and departure 

Emission durina Navigation a total emission of navia:ation (Maneuverina: + Slow Cruise + Fairway Cruise) during arrival and departure 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_V6.xlsx 

-·~ • .. I 

0 130 276 574 214 no 413 667 7.HE-02 5.96[-01 

65 138 287 107 65 207 333 0 3.60[-02 2.98[-01 

65 138 287 107 65 207 333 0 3.60[-02 2.98E-Ol 

0 65 U8 287 107 1.BOE-02 l.48E-Ol 

1.50E-Ol 
I' 

0 0 

65 

0 

138 287 107 

65 

0 

207 333 1.80[-02 

1.48E-Ol 0 1.80[-02 

0 65 138 287 107 195 620 1000 7.21[-02 5.98E-Ol 

130 276 574 214 260 827 1333 1.08E-01 8.96E-Ol 

195 413 861 321 260 827 1333 l.26[-01 .. 
130 276 574 214 130 413 667 7.21[-02 5.96[-01 

130 176 574 214 130 413 667 7.21E-02 S.96E-Ol 

130 574 214 130 413 667 7.21[-02 S.%£-01 

130 276 574 214 130 413 667 7 21[-02 S.96£-01 t 
0 130 276 574 214 130 413 667 0 7.21[-02 5,96£-01 

0 130 276 574 214 130 413 667 0 7.21E-02 S.96E-Ol 

0 19S 413 861 311 130 4U 667 0 9.0lf-02 7.43[-0l 

0 HO 276 574 214 no 413 667 7.21E-02 S.96E-Ol 

130 276 S74 214 uo 413 667 7.21E-02 5.96E-Ol 

0 195 413 861 321 195 620 1000 0 l.OSE-01 8.93E-Ol 

195 413 861 130 667 9.0lE-02 7.43[-0l 

0 130 276 574 214 130 413 667 7.21E-02 S.96E-Ol 

0 uo 276 574 214 130 4U 667 7.21£-02 S.96(-01 

0 130 276 574 114 llO 413 667 0 7.21E-02 S.96E-01 

t 130 

6,200 H,921 

574 

4,821 

214 

3,049 

130 

9,713 

413 667 7 21E-02 0 0 

15,669 0 2,919 

S.96E-Ol 

55,292 

I 

• 
g 
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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 

Daly NO, eml<,ion (Saturday) 

01 128 301 632 236 191 677 1,100 0 137 199 402 148 205 448 701 

02 128 301 632 236 64 226 367 0 137 199 402 148 6B 149 234 

03 64 151 316 118 64 226 367 0 6B 100 201 74 6B 149 234 

04 0 64 151 316 118 0 0 6B 100 201 74 0 0 0 

05 0 0 0 0 64 226 367 0 0 0 0 0 6B 149 234 

06 0 64 151 316 118 0 0 0 0 6B 100 201 74 0 0 0 

07 64 151 316 118 128 452 733 0 6B 100 201 74 137 299 467 

08 128 301 632 236 191 677 1.100 0 137 199 402 148 205 448 701 

09 128 301 632 236 255 903 1,467 0 137 199 402 148 273 597 934 

10 191 452 947 354 128 452 733 0 205 299 604 223 137 299 467 

11 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

12 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

13 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

14 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

15 128 301 632 236 128 452 733 137 199 402 148 137 299 467 

16 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

17 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

18 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

19 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

20 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

21 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

22 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

23 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

24 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 

2,741 6.472 13,579 5,078 2,869 10,160 16.499 2,935 4,280 8,651 3,191 3,071 6,719 10,511 

57,399 39,358 

Note: 

(1) Total Emission c (Main En1ine Emlssion + Auxiliary En1ine Emission) x Number of Trip 

Emission• Engine Power (kW)• LoadillJ Factor • Time-In-mode (hr) X Emission Factor (g/kWh) 

[2] A5 there ls no Information on the vessel types used In each trip, the weighted emission from catamaran Ferry and Monohull Ferry is adopted for assessment. A5 advised by the operator, the number of vessels for catamaran Ferry and Monohull Ferry Is 6 and 2 vessels respectively. 

[3) Eml5sion durlllJ HotellillJ • total eml5sion ofhotelling during arrival and departure 

Emlssk>n durine Navltation a: total emission of navl&ation (Maneuverine + Slow Cruise+ Fairway Cruise) durine arrfval and departure 
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0 130 276 574 214 195 620 1000 0 9.0lE-02 7.46E-01 

0 130 276 574 214 65 207 333 SAlE-02 4.46E-Ol 

0 65 138 287 107 65 207 333 0 3.60E-02 2.98E-01 

0 65 138 287 107 0 0 0 0 l.BOE-02 l.48E-01 

0 0 0 0 0 65 207 333 0 1.80E-02 1.SOE-01 

0 65 138 287 107 0 0 0 1.80E-02 l.48E-01 

0 65 138 287 107 130 413 667 5.41E-02 4.48E-01 

0 130 276 574 214 195 620 1000 9.0lE-02 7.46E-OI 

0 130 276 574 214 260 827 1333 0 l.OBE-01 8.96E-Ol 

0 195 413 861 321 130 413 667 0 9.0lE-02 7.43E-01 

0 130 276 574 214 130 413 667 7.21E-02 5.96E-01 

0 130 276 574 214 130 413 667 7.21E-02 5.96E-OI 

0 130 276 574 214 130 413 667 0 7.21E-02 5.96E-OI 

130 276 574 214 130 413 667 0 7.21E-02 5.96E-OI 

130 276 574 214 130 413 667 7.21E-02 5.96E-OI 

0 130 276 574 214 130 413 667 7.21E-02 5.96E-01 

0 130 276 574 214 130 413 667 0 7.21E-02 5.96E-01 

0 130 276 574 214 130 413 667 0 7.21E-02 5.96E-01 

0 130 276 574 214 130 413 667 7.21E-02 5.96E-Ol 

0 130 276 574 214 130 413 667 7.21E-02 5.96E-01 

0 130 276 574 214 130 413 667 0 7.21E-02 5.96E-01 

0 130 276 574 214 130 413 667 0 7.llE-02 5.96E-01 

0 130 276 574 214 130 413 667 7.21E-02 S.96E-01 

0 130 276 574 214 130 413 667 7.21E-02 S.96E-OI 

0 2,790 5,924 12,347 4,607 2,919 9,300 15,002 

52,889 
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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 

D1Dy NO emission (Sunny and Publlc Holidays) 

1:,: -· .Taul EIMllon llfl . ., 
' . .... !, / 

. , . -Num11etirf.Tril> ,: ·,·r ~;, -_/:~.' ., -~nfe!JY ' ~"'I. ·1 • -...... .•.. M.,..,,...llfetT -':" :< -'::• .. 
Houi . j • -~~·,.:.1·· ; ~ ;.:,. '.f. " - 1· '. .. .. -.f>epartun,. 

.. 
.·, 

' ... . " .,. -"· .. 
~ ~ ~Cii,- si-cn,i;,,; ~ .. ;,~ 11at.-ini ~~ 

•:a.,; 

M~ SlowW.. F~.fur CNlle - ~ ... FalnnYC..- HOttftna M~ ~-. sio..Ctulse Hoe~ 

01 2 3 128 301 632 236 191 fiT7 1,100 0 137 199 402 148 205 448 701 0 

02 2 1 128 301 632 236 64 226 367 0 137 199 402 148 68 149 234 0 

03 1 1 64 151 316 118 64 226 367 0 68 100 201 74 68 149 234 0 

04 1 0 64 151 316 118 0 0 0 0 68 100 201 74 0 0 0 0 

05 0 1 0 0 0 0 64 226 367 0 0 0 0 0 68 149 234 0 

06 1 0 64 151 316 118 0 0 0 0 68 100 201 74 0 0 0 0 

07 1 2 64 151 316 118 128 452 733 0 68 100 201 74 137 l99 467 0 

08 1 1 64 151 316 118 64 226 367 0 68 100 201 74 68 149 234 0 

09 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

10 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

11 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

12 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

13 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

14 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

15 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

16 2 2 128 301 632 236 128 4S2 733 0 137 199 402 148 137 299 467 0 

17 2 2 128 301 632 236 128 452 
0

733 0 137 199 402 148 137 299 467 0 

18 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

19 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

20 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

21 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

22 2 2 128 301 632 236 128 4S2 733 0 137 199 402 141-· 137 299 467 0 

23 2 2 128 301 632 236 128 4S2 733 0 137 199 402 148 137 299 467 0 

24 2 2 128 301 632 236 128 452 733 0 137 199 402 148 137 299 467 0 

OIiy Emission Ill 2,614 6,171 12,948 4,842 2.614 9,257 15,032 0 2.798 4,031 8,248 3.043 2.798 6,122 9,576 0 

TOIAI Dally £lniS>loil II) 53,478 36,667 

Note: 

[1) Totil Emiu1on 1. (M1i,i E"lln• Emission• Au:lilli1ry Entine Emis~n) • Numbtr ofT,rp 

Emiuion • Enalne Power lkW} x lO-iding !-Actor • Time-in-mod• (hr) X Emission Factor le/kWh) 

12] Ai 1he-re t:s no inform,ticn on the vH:!.tl type!, used In f!ICh trip. the wt:.i£hh!d i11m1uian fro-m C..tam1ran Ferry and Monohull Ferry is adopted for assessment. M advised by the operator, the number of vessels for Catamaran Ferry and Monohull Feny is 6 and 2 vessels respectlvety. 

[3) Erniuion durrnc Hoti!llin1 :i total emissiion of hotel1Jn1 during arriv1l .and dtr9-1rtutlll!! 

Emiu,on durlnt; Niivt,.atiol'I • total emI.uio" of n.a\llg~tion (Maneuvo,rin1 + Slow Cruise+ Fairway Cruise) durina: arrival and departure 
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... 
' ,· ' . Welp,lod A~ Eml$slon i,J'I ; : ' ... : ),-:;.:_ . .. .. .. 

·•. . AnMI . ~_.·r .... , 
.'H-1,. --...1111 

....... ··lo 

Slow Cruise Fl/..-.y~- ,lfotellnt . 
130 276 574 214 195 

llO 276 574 214 ~ 

65 138 287 107 65 

65 138 287 107 0 

0 0 0 0 65 

65 138 2B7 107 0 

65 138 287 107 130 

65 138 287 107 65 

130 276 574 214 llO 

130 276 574 214 130 

130 276 574 214 130 

na 276 574 214 130 

130 276 574 214 !3D 

130 276 S74 214 ]30 

130 276 574 214 130 

no 276 S74 214 130 

130 276 S74 214 130 

uo 276 S74 214 130 

110 276 574 214 130 

130 276 574 214 130 

130 276 574 214 130 

130 216 574 214 1311 

130 276 574 214 130 

130 276 S74 214 130 

2.660 5,649 11,773 4,392 2,660 

49.275 

';!. 
... ..•! .• 

.• <(.:. 

~ ';j. .~ ,. 
Maneiriellnl si-.~ Falnfty oiol... 

620 1000 0 

207 333 0 

207 333 0 

0 0 0 

207 333 0 

0 0 0 

413 667 0 

207 333 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 667 0 

413 6li7 a 
413 667 0 

413 667 0 

413 661 0 

413 667 0 

413 667 0 

B.473 13,668 0 

Wefst,lod ..__.Emission 
·:-~ .. ~ 
·~nmo611 liit1 

~ ~~ 
9.01£.<12 7.46[-0l 

5.41E-02 4.46£-01 

3.60[-02 2.98[-0l 

J.SOE-02 1.48[-0I 

UOE-02 1 SOE-01 

UOE-02 l.4BE-01 

5.41E-02 4.48E-Ol 

HOE-02 2.98E-01 

7.21E-02 5.96E-01 

7.21E-02 5.96E-Ol 

7.21£-112 S.96E-Ol 

7.21E-02 S.96E-Ol 

7.21E-02 S.96E-OI 

7.21[.02 S.96£-01 

7.llE-02 5.96[-0l 

7.21E-02 S.96E-Ol 

7.21E.02 5.96[-0l 

7.21E-02 5.96E-Ol 

7.2JE-02 S.96E·Ol 

7.21E-02 5.96E-Ol 

7.2lE-02 5.96£-01 

7.ZlE-Ol S.%E-Ol 

7.21E-02 5.96£-01 

7.21E-02 5.96£-01 ·-
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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•lly RSP emission IWeddor,) 

r 
-,:(:~<" -..,~ .. , i,ep.m,,,, .. """'"' --~. 

~ S..:..CMM ,-.J:Nbl ~~~ siow cruise ~01dsl -nr 
01 4.0 7.3 15.1 5.6 4.0 10.9 17.S 0.0 4.2 4,9 9.7 3.S 4.2 7.4 11-3 

02 2.0 3.6 7.5 2.8 2.0 5.S 8.7 o.o 2.1 2.5 48 1.8 2.1 3.7 5.6 

03 2.0 3.6 7.5 2.8 2.0 5.S 8.7 0.0 2.1 4.8 1-8 2.1 3.7 56 

04 0 2.0 3.6 7.5 2.8 0.0 0.0 o.o 0.0 2.1 2.5 4.8 1.8 00 0.0 0.0 

05 0 o.o o.o 0.0 0.0 2.0 5.S 8.7 0.0 0.0 o.o o.o o.o 2.1 3.7 5,6 

06 0 2.0 3.6 7.5 2.a o.o· 0.0 o.o 0.0 2.1 2.S 48 1.8 o.o o.o o.o 
07 2.0 3.6 7.S 2.8 5.9 16A 26.2 0.0 2.1 2.5 4.8 1.8 6.3 11.1 169 

08 2 4.0 7.3 15.1 5.6 7.9 21.9 35.0 o.o 4.2 4.9 9.7 3.S 8.5 148 22.5 

09 5.9 10.9 22.6 8.4 7.9 21.9 35.0 0.0 6.3 7.4 14.5 S.3 8.S 14.8 225 

10 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 7.4 11.3 

11 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 97 3.5 4.2 7.4 11,3 

4.0 7.3 15.1 5.6 4.0 10.9 17.S 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11-3 

13 4.0 7.3 15.1 56 4 0 10.9 17.5 0.0 4,2 49 3.S 4.2 7.4 11.3 

14 2 40 73 15.1 56 40 109 17.5 00 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

15 4.0 7.3 15.1 56 4,0 10.9 17-S 0.0 4.2 4.9 9.7 4.2 7.4 11.3 

16 5,9 10.9 22.6 8.4 4.0 10.9 17.5 00 6.3 7.4 14.S 5.3 4.2 7.4 11,3 

17 4.0 7.3 15.1 5,6 4 0 10.9 17.5 o.o 4,2 4.9 9.7 3.$ 4.2 1A 11-3 

18 4.0 7.3 15.1 5.6 4.0 10.9 17.5 00 4.2 4.9 9.7 4.2 7.4 11.3 

19 3 5,9 11).9 22.6 8.4 5.9 16.4 26.2 0.0 63 7.4 14.5 5.3 6.3 11.1 16.9 

20 5.9 10.9 22.6 8.4 4,0 10.9 17.5 o.o 6.3 7.4 14.5 5.3 4.2 7.4 11.3 

21 4.0 7.3 15.1 5.6 4-0 10.9 17,5 o.o 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

22 4,0 7.3 15.1 5.6 4.0 10.9 17.5 00 4.2 4.9 9.7 3.5 42 7.4 11.3 

23 l 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4,2 4.9 97 3.S 4.2 7.4 11-3 

24 2 4,0 7.3 15.1 56 4.0 10,9 17.S o.o 4-2 4,9 97 4.2 7.4 113 

89 164 339 126 93 257 411 0 95 111 218 79 99 173 265 

1479 1041 

Note: 

[1] Tot.al Emission c {Main Engine Emission+ Au,i;lllary Engine Emission) x Number of Tr1p 

Emission= Ellline Power (kW)• loadln1 Factor • Time-in-mode (hr) X Emission Foctor (g/lWh) 

[2] As there Is no information on the vessel types used in each trip, the weighted emlsslon from Catamaran Ferry and Monohull Feny is adopted for assessment. As advised by the operator, the number of vessels for Catarraran Ferry and Monohull Ferry is 6 and 2 vessels respectlvety. 

[3) Emission durtne Hotelling= total emlulon of hotelllng during arrlvol ond departure 

Emission durine Navigation; total emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrfval and departure 

G:\env\project\235928\12 Reports Deliverable5\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_V6.xlsx 

li0tellln1 

o.o 4.0 6.7 13.7 5.1 4.0 10.1 1S.9 0.0 2.23[.()3 l.43E.02 

0.0 2.0 3A 6.9 2.5 20 5.0 8.0 0.0 1.12[·03 7.ISE-03 

00 2.0 2.5 2.0 5.0 8.0 0.0 I.UE.03 7 .15[-03 

o.o 2.0 3.4 6.9 2.5 0.0 0.0 0.0 0.0 S.S9Ul4 3.S4E-03 

o.o 0.0 0.0 0.0 0.0 2,0 5.0 8.0 0.0 5.S9E-04 3,61E-03 

2.0 3.4 6.9 2.S 0.0 0.0 0.0 3.54£-03 

o.o 20 34 6.9 2.5 6.0 15.1 23.9 0.0 2.l.3[-03 1.44E.02 

0.0 4.0 6.7 13.7 5.1 8.0 20.1 31.9 o.o 3.35E.03 2.15(-02 

o.o 6.0 10.1 20.6 7.6 8.0 20.1 31.9 3.91E.03 2.SlE-02 

o.o 4.0 6.7 13.7 5.1 4.0 10.1 15.9 0.0 2.23[.()3 1.43[-02 

0.0 4.0 6,7 13.7 5.1 4.0 10.1 15.9 0.0 2.23E.03 l.43[-02 

00 4.0 6.7 13.7 5.1 4.0 10.1 15.9 0.0 2.23E-03 1.43E-02 

00 4.0 6.7 13.7 5.1 4.0 lo.I IH 0.0 2.Z3E-03 1.43£-02 

o.o 40 6.7 13.7 5.1 4.0 10.1 15.9 0.0 2.23E-03 1.43£-0Z 

0.0 4.0 6.7 13.7 S.I 4.0 ID.I 15.9 o.o 2.23E-03 1.43£.(12 

00 6.0 10.l 20.6 7.6 4-0 10.1 15.9 0.0 2.79E-03 1.78[.()2 

o.o 4.0 6.7 U.7 5.1 4.0 10.l 1;.9 0.0 2.23E.03 1.43£,02 

00 4.0 6.7 13.7 5.1 4,0 10.1 15.9 o.o 2.23E-03 1.43£-02 

0.0 6.0 10.1 20.6 7.6 6.0 15.1 23.9 o.o 3.35E-03 2.15£-02 

00 60 10.1 20.6 7.6 4.0 10.1 15.9 0.0 2.79E.03 1.78E-02 

o.o 40 6.7 13.7 5,1 4.0 10.1 15.9 0.0 2.23E-03 1.43E.02 

0.0 40 6.7 ll.7 5-1 4.0 10.l 15.9 0.0 2.23E.03 1.43£-02 

o.o 4.0 6.7 13.7 5.1 ,.o 10.l 15.9 0.0 2.23E-03 1.43[-02 

00 4.0 6.7 13.7 5.1 4.0 10.l 15.9 0.0 2.23[.()3 l.43E-02 

91 151 309 114 95 236 374 0 

1369 
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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 

DaDy RSP emlJSlon (Saturday) 

01 3 4.0 7.3 15.1 5.6 5.9 16.4 26.2 0.0 4.2 4.9 9.7 3.5 6.3 11.1 16.9 

02 4.0 7.3 15.1 5.6 2.0 5.5 8.7 0.0 4.2 4.9 9.7 3.5 2.1 3.7 5.6 

03 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 

04 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 

05 0 0.0 0.0 o.o 0.0 2.0 5.5 8.7 0.0 o.o 0.0 0.0 0.0 2.1 3.7 5.6 

06 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 

07 2.0 3.6 7.5 2.8 4.0 10.9 17.5 0.0 2.1 2.5 4.8 1.8 4.2 7A 11.3 

08 4.0 7.3 15.1 5.6 5.9 16.4 26.2 0.0 4.2 4.9 9.7 3.5 6.3 11.1 16.9 

09 4.0 7.3 15.1 5.6 7.9 21.9 35.0 0.0 4.2 4.9 9.7 3.5 8.5 14.8 22.5 

10 5.9 10.9 22.6 8.4 4.0 10.9 17.5 0.0 6.3 7.4 14.5 5.3 4.2 7.4 11.3 

11 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

12 4.0 73 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

13 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

14 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

15 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

16 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7A 11.3 

17 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

18 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

19 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

20 2 2 4.0 7.3 15.l 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

21 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

22 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

23 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17.5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

24 2 2 4.0 7.3 15.1 5.6 4.0 10.9 17 5 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

85 157 324 120 89 246 393 91 106 208 76 95 166 253 

1415 996 

Note: 

(1] Total Emission= (Main Engine Emission+ Au11tiliary Eneine Emission) x Number of Trip 

Emission= Engine Power (kW)• Loading Factor • Time•ln-mode (hr) X Emission Factor (I/kWh) 

(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 C.atamaran Ferry and Monohull Ferry ls 6 and 2 vessels respectfvely. 

(3) Emission during Hotellin1 = total emlssion of hotelling durin1 arrival and departure 

Emission during Navigation= total emission of navigation (Maneuver1ng + Slow Cruise+ Fairway Cruise) during arrival and departure 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_VG.xlsx 

0.0 4.0 6.7 137 5.1 6.0 15.1 23.9 

0.0 40 6.7 13.7 5.1 2.0 5.0 8.0 

0.0 20 3.4 6.9 2.5 2.0 5.0 8.0 

0.0 2.0 3.4 6.9 2.5 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 2.0 5.0 8.0 

0.0 2.0 3.4 6.9 2.5 0.0 0.0 0.0 

0.0 2.0 3.4 6.9 2.5 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 6.0 15.1 23.9 

0.0 4.0 6.7 13.7 5.1 8.0 20.1 31.9 

0.0 6.0 10.1 20.6 7.6 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

0.0 4.0 6.7 13.7 5.1 4.0 10.1 15.9 

86 144 295 109 91 226 358 

1310 

0.0 2.79E-03 1.79E-02 

0.0 1.68E-03 1.07E-02 

0.0 1.12E-03 7.15E-03 

0.0 5.59E-04 3.54E-03 

0.0 5.59E-04 3.61E-03 

0.0 5.59E-04 3.54E-03 

0.0 1.68E-03 1.0BE-02 

0.0 2.79E-03 1.79E-02 

0.0 3.35E-03 2.15E-02 

0.0 2.79E-03 1.78E-02 

o.o 2.23E-03 1.43E-02 

0.0 2.23E-03 1A3E-02 

0.0 2.23E-03 1.43E-02 

0.0 2.23E-03 l.43E-02 

0.0 2.23E-03 1.43E-02 

0.0 2.23E-03 l.43E-02 

0.0 2.23E-03 1.43E-02 

0.0 2.23E-03 l.43E-02 

0.0 2.23E-03 1.43E-02 

0.0 2.23E-03 1.43E-02 

0.0 2.23E-03 l.43E-02 

0.0 2 23E-03 1.43E-02 

0.0 2.23E-03 l.43E-02 

0.0 2.23E-03 1.43E-02 

0 
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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 

Dally ASP emission !Sunday and Public Holl~yst 

.~· 

01 

02 

03 

D4 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

~c,ITrlp 
.i.J~r 
.'.:~~ .. - . ...... ..,. .. 

3 

D 

0 

0 

2 

2 2 

2 2 

2 

N 2 2 

Note: 

4.0 

4.0 

2.D 

2.0 

0.0 

2.0 

2.0 

2.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

4.0 

B1 

7.3 15.1 

7.3 15.1 

3.6 7.5 

3.6 7.5 

0.0 0.0 

3.6 7.5 

3.6 7.5 

3.6 7.5 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

7.3 15.1 

150 309 

[1) Total Emission c (Main Engine Emission+ Auxiliary Enalne Emission) x Number of Trip 

l .. _= -,-.~~ 

S.6 5.9 

5.6 2.0 

2.8 2.0 

2.8 0.0 

0.0 2.0 

2.8 0.0 

2.8 4.0 

2.8 2.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

5.6 4.0 

114 81 

1,318 

Emission• Engine Power lkW) x Loading F•ctor x Time-ln-mode 1hr) X Emission Foctor hi/kWh) 

16.4 

5.5 

5.S 

D.O 

5.S 

0.0 

10.9 

5.5 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

10.9 

2N 

26.2 0.0 4.2 4.9 9.7 3.S 6.3 11.1 16.9 

8.7 0.0 4.2 4.9 9.7 3.5 2.1 3.7 5.6 

8.7 0.0 2.1 2.5 4.8 1.8 2.1 3.7 5.6 

0.0 0.0 2.1 2.5 4.8 1.8 0.0 D.D 0.0 

8.7 0.0 0.0 o.o 0.0 0.0 2.1 3.7 5.6 

0.0 0.0 2.1 2.S 4.8 1.8 0.0 0.0 0.0 

17.S 0.0 2.1 2.5 4.8 1.8 4.2 7.4 11.3 

0.0 2.1 2.5 4.8 1.8 2.1 3.7 5.6 

17.S 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 1A 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 1A 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

17.S o.o 4.2 4.9 9.7 3.S 4.2 1A 11.3 

17.S 0.0 4.2 4.9 9.7 3.S 4.2 7A 11.3 

17.S 0.0 4.2 4.9 9.7 3.5 4.2 7.4 11.3 

17.5 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

17.5 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

17.S 0.0 4.2 4.9 9.7 3.S 4.2 7.4 11.3 

359 0 87 101 199 72 87 151 231 

928 

[2] A5 there ls no Information on the vessel types used In each trtp, the weie;hted emission from catamaran Ferry and Monohull Ferry Is adopted for assessment. A!. advised by the operator. the number of vessels for catamaran Ferry and Monohull Ferry is 6 and 2 ves,els respectively. 

(3) Emission durina; Hctellln& • total emlulon of ~otelling durin& arrival and dep.uture 

Emission durina Navia:atlon = total emission of navigation (Maneuverina + Slow Cnilse + Fairway Ouise) during anival ;and departure 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendlx\Annex A4.2-l Calculation of Marine Vessels Emissions_ VG.xlsx 

Atrlvol· - ••. !.-

0.0 4.0 6.7 13.7 5.1 60 

0.0 4.0 6.7 13.7 5.1 2D 

D.O 2.D 3.4 6.9 2.5 2.0 

0.0 2.0 3.4 6.9 2.S 0.0 

0.0 0.0 0.0 0.0 0.0 2.0 

0.0 2.0 3.4 6.9 2.S 0.0 

0.0 2.0 3.4 6.9 2.S 4 0 

0.0 2.0 3.4 6.9 2.5 2.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

o.o 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0.0 4.0 6.7 13.7 5.1 4.0 

0 82 137 281 1D4 82 

1,220 

Welahted A ........ EmlsJIGft 
--.dopUd lilUie' . 

,, !>'', Dep,r1ift . ;: ' . ' ~~Ws}. 

15.1 23.9 o.o 2.79E-03 1.79E-02 

5.0 8.0 O.D 1.6BE-03 1.D7E-02 

5.D 8.0 O.D 1.12E-03 7.15E-03 

0.0 0.0 O.D 5.59E-04 3.S4E-03 

5.0 8.0 0.0 S.S9E-04 3.61E-03 

O.D D.D 0.0 5.59E-04 3.54E-03 

10.1 15.9 0.0 1 6BE-03 1.08E-02 

5.0 8.0 0.0 1.12Ul3 7.lSE.03 

10.1 15.9 0.0 2.23E-03 1.43E-ll2 

10.1 1S.9 0.0 2 23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 l 43E-02 

10.1 15.9 0.0 2.23E-03 JA3E.02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23[.()3 l.43E-02 

10.1 15.9 0.0 2.23E-03 l.43E-02 

lo.t 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1.43E-02 

10.1 15.9 0.0 2.23E-03 1A3E-02 

10.1 15.9 0.0 2.23[.()3 1.43E-02 

206 327 0 
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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 

Dolly FSP emission IWeol<d•'f'l .. 
: ~.,;,., :."<" 

: ,:. . 

01 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

02 1.8 3.4 1.0 2.6 1.8 5.1 8.2 0.0 2.0 2.3 4.5 1.7 2.0 3.5 5.3 

03 1.8 3.4 7.0 2.6 1.8 5.1 8.2 0.0 2.0 2.3 4.5 1.7 2.0 35 5.3 

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 o.o 0.0 0.0 

05 0 1 0.0 0.0 o.o 0.0 1.8 5.1 8.2 0.0 0.0 0.0 0.0 0.0 2.0 3.S 5.3 

06 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 o.o 0.0 0.0 

07 3 1.8 3.4 1.0 2.6 5.5 15.4 24.5 o.o 2.0 2.3 4.5 1.7 5.9 10.4 15.8 

08 2 4 3.7 6.8 14.1 5.2 7.4 20.5 32.7 0.0 4.0 4.6 9.1 33 7.9 13,8 21.l 

09 3 4 5.5 10.2 21.1 7.8 7.4 20.5 32.7 0.0 5.9 6.9 13.6 5.0 7.9 13.8 21.1 

10 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 33 4.0 6.9 10.5 

11 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

12 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

13 2 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

14 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4,0 6.9 10.S 

15 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

16 3 2 5.5 10 2 21.1 7.8 3.7 10.2 16.4 0.0 5.9 6.9 13.6 5.0 4.0 6.9 10.S 

17 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 33 4.0 10.S 

18 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 33 4.0 6.9 10.5 

19 3 3 5.S 10.2 21.l 7.8 5.5 15.4 24.5 0.0 5.9 6.9 13.6 5.0 5.9 10.4 15.8 

20 2 5.5 10.2 21.l 7.8 3.7 10.2 16.4 0.0 5.9 6.9 13.6 5.0 4.0 6.9 10.5 

21 2 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 33 4,0 6.9 10.S 

22 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

23 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 33 4.0 6.9 10.5 

24 2 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

83 154 317 117 87 241 384 0 89 104 204 74 93 162 247 

1383 974 

Note: 

[1] Total Emission= (Main Engine Emission+ Auxiliary En1ine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Tlme-in-mode (hr) X Emission Factor (g/kWhJ 

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

[3J Emission durina Hotelling= total emission of hotellin1 durtna arrival and departure 

Emission during Navigation= total emission of navigation (Maneuverinc + Slow Cruiw + Fairway Cruise) during arrival and departure 

G:\env\project\23S928\12 Reports Dellverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_V6.xlsx 

-

--~ 
0.0 3.8 63 12.8 4.7 9.4 14.9 

0.0 1.9 3.1 6.4 2.4 1.9 4.7 7.5 

0.0 1.9 3.1 6.4 2A 1.9 4.7 7.S 

0.0 1.9 3.1 6.4 2.4 0.0 0.0 o.o 
0.0 0.0 0.0 0.0 0.0 1.9 4.7 7.5 

0.0 1.9 3.1 6.4 2.4 0.0 0.0 0.0 

0.0 1.9 3.1 6.4 2.4 5.6 14.l 22.4 

0.0 3.8 63 12.B 4.7 7.S 18.8 29.8 
0.0 5.6 9.4 193 7.1 7.S 18.8 29.8 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 12.8 47 3.8 9.4 14.9 

0.0 38 6.3 12.8 4.7 3.8 9.4 14.9 

o.o 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 U.8 4.7 3.8 9.4 14.9 

0.0 5.6 9.4 19.3 7.1 3.8 9.4 14.9 

0.0 3.8 63 12.8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

0.0 5.6 9.4 193 7.1 5.6 14.1 22.4 

0.0 5.6 9.4 193 7.1 3.8 9A 14.9 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 U8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 

85 141 289 107 88 221 350 

1281 

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 

W""'11-=dA.,...&n1ss1on 
llole.~liiti. 

·:·....,.;¥,, ... ixlelia{sj 

2.o9E-03 1.34E-02 

\.OSE-03 6.69E-03 

1.05E-03 6.69E-03 

5.23E-M 3 llE-03 

5.23E-M 3.38E-03 

5.23E-M 3.31E-03 

2.09E-03 1.34E-02 

3.14E-03 2.0lE-02 

3.66E-03 234E-02 

2.09£-03 1.34E-02 

2.09E-03 l.34E-02 

2.09E-03 134E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.61E-03 1.67£-02 

2.09E-03 1.34£-(12 

2.09E-03 1.34E-02 

3.14E-03 2.0lE-02 

2.61E-03 l.67E-02 

2.09E-03 l.34E-02 

2.09E-03 l.34E-02 

2.09Ull l.34Ul2 

2.09E-03 l.34E-<)2 
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Project: Discovery Bay: Optimization of Land Use 

Title: Calculat\on of Marine Emission from Passenger Ferry Service between Discovery Bay and Central 

D•ily FSP emission IS•turd1y) 

.,.. 1'*'-rJq W"4&hledA-Einh,lon 

i-·-lj--:'':-:'r:"'-,_,''-:----"':'::.----::::;:-::;-~-...,-· ... t.'~J·:-----c..tarnan.,--r-.;.r.....,=,....:.......:;..;_;;_.....:__....:.: ___ ..,... ___ -+_.;._ _____ -:-T-:--'"":'":~-:---:-M-KIIIIH_hullT_:'°_Feny-;,-;-~--:---=:=:::::--:--:::-,-;-.:;~=t-:--:---r--:--~-"::':-.....:..;._wc;~.::; .... ..,,..~"-""",..· ..... ~_Em __ l<llon....:...;_c..rJZI __ , .... ___ -,.."'-'~-----, ·_:.~ac1~1n·~., 
.. ·.f·t. ,,:-{ Anlnl· • ,.;,,_ ~- .Anfwol .-, -:Le ... · - °"""""' ;:';':,J·, AITMl'r,., : 1~~~-.. .,- .. -,.~ .iJl~model~sl_ 

01 2 3 3.7 6.8 14.1 S.2 S.S lSA 24.S o.o 4.0 4.6 9.1 3.3 5.9 10.4 15.8 

02 2 1 3.7 6.8 14.1 S.2 1.8 S.l 8.2 0.0 4.0 4.6 9.1 3.3 2.0 3.5 5.3 

03 1.8 3.4 7.0 2.6 1.8 5.1 8.2 o.o 2.0 2.3 4.S 1.7 2.0 3.S 5.3 

04 l 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 

OS 0 0.0 0.0 0.0 0.0 1.8 S.1 8.2 o.o 0.0 0.0 0.0 0.0 2.0 3.5 5.3 

06 1 0 1.8 3.4 1.0 2.6 0.0 0.0 0.0 0.0 2.0 2.3 4.5 1.7 0.0 0.0 0.0 

07 1.8 3.4 1.0 2.6 3.7 10.2 16.4 o.o 2.0 2.3 4.5 1.7 4.0 6.9 10.S 

08 3.7 6.8 14.l 5.2 5.S 15.4 24.5 0.0 4.0 4.6 9.1 3.3 5.9 10.4 15.8 

09 2 4 3.7 6.8 14.l 5.2 1A 20.S 32.7 0.0 4.0 4.6 9.1 3.3 7.9 13.8 21.1 

10 3 2 5.5 10.2 21.l 7.8 3.7 10.2 16.4 0.0 5.9 6.9 13.6 5.0 4.0 6.9 10.5 

11 2 2 3.7 6.8 14.l S.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

12 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

13 2 2 3.7 6.8 14.l 5.2 3.7 10.Z 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

14 2 2 3.7 6.8 14.1 S.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

1S 2 2 3.7 6.8 14.1 5.2 3.7 10.Z 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

16 2 Z 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

17 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

18 2 2 3.7 6.8 14.1 5.2 3.7 10.Z 16.4 0.0 4.0 4.6 3.3 4.0 6.9 10.5 

19 2 2 3.7 6.8 14.1 s.z 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

20 2 2 3.7 6.8 14.1 S.2 3.7 10.Z 16A 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

21 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

22 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.s 

Z3 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

24 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16A 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

79 147 303 112 83 230 368 0 85 99 19S 11 B9 155 237 

1323 931 

Note: 

Ill Total Emission• I Main Enalne Emission+ Awclllary Enaine Emission)• Number of Trip 

Emission • Engine Power lkW) x loadl"I Factor • Time•ln'mode lhrJ X Emission Factor la/kWh) 

[2] Al the~ Is no Information on the vessel types used In Heh trip, the weJ&hted emission from Catamaran Ferry a~ Monohull Ferry Is adopted for assessment. As advised by the opel'iltor, the number of vessels for Catamaran Ferry and Monohull Ferry ls 6 and 2 vessels respectively. 

(3) Emission durinR Hotellina • total emission of hote1Hn1 during arrival and departur,, 

Emission durln& Navisatlon = total emission of naviption (Maneuvertns + Slow Cruise+ Fairway cruise) duri111 arrtval and departure 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emisslons_V6.xlsx 

0.0 6.3 12.8 4.7 S.6 14.1 22.4 0.0 2.6lE-03 1.68E-02 

0.0 3.8 6.3 12.8 4.7 4.7 7.5 0.0 1.S7E-03 l.OOE-02 

0.0 1.9 3.1 6.4 2.4 1.9 4.7 1.S 0.0 1.05E-03 6.69E-03 

0.0 1.9 3.1 6.4 2.4 0.0 0.0 0.0 0.0 S.23E-04 3.31E-03 

0.0 0.0 0.0 0.0 0.0 1.9 4.7 7.5 0.0 5.23E-04 3.38E-03 

0.0 1.9 3.1 6.4 2.4 0.0 0.0 0.0 o.o 5.23E-04 3.31E-03 

0.0 1.9 3.1 6.4 2.4 3.8 9.4 14.9 0.0 l.57E-Ol l.OlE-02 

0.0 3.8 6.3 12.8 4.7 S.6 14.l 22A 0.0 2.61E-03 1.68E-02 

0.0 3.8 63 12.8 4.7 7.S 18.8 29.8 0.0 3.14E-03 2.0lE-02 

0.0 5.6 9.4 19.3 7.1 3.8 9.4 14.9 0.0 HlE-03 1.67E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09[-03 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09£-0l 1,34<-{12 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 1.34[-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 l.34E-02 

o.o 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 1.34E-02 

0.0 3.8 6.3 12-8 4.7 3.8 9.4 14.9 0.0 2.09[-03 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09[-03 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-Ol 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 1.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09E-03 1.34E-02 

o.o 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 1.09[-03 l.34E-02 

0.0 3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 2.09[-03 l.34[-02 

0 81 135 276 102 85 212 335 0 

1225 
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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 

Dally FSP emission (Sunday and Public t<olld,ys) 

01 2 3 3.7 6.8 14.1 5.2 5.5 15.4 24.S 0.0 4.0 4.6 9.1 3.3 5.9 10.4 15.8 

02 2 1 3.7 6.8 14.1 5.2 1.8 5.1 8.2 0.0 4.0 4.6 9.1 3.3 2.0 3.5 5.3 

03 1.8 3.4 7.0 2.6 1.8 5.1 8.2 00 2.0 2.3 4.5 1.7 2.0 3.5 5.3 

04 0 1.8 3.4 7.0 2.6 0.0 o.o 0.0 o.o 2.0 2,3 4.5 1.7 o.o 0.0 0.0 

OS O l 0.0 0.0 0.0 o.o 1.8 5.1 8.2 0.0 o.o o.o o.o 0.0 2.0 35 5.3 

06 l 0 1.8 3A 7.0 2.6 0.0 0.0 0.0 o.o 2.0 2.3 4.5 1.7 o.o 0.0 o.o 
07 1 1.8 3.4 7.0 2.6 3.7 10.2 16.4 0.0 2.0 2.3 4.S 1.7 4.0 6.9 10.S 

DB 1 1 1.8 3.4 7.0 2.6 1.8 S.1 8.2 0.0 2.0 2.3 4.S 1.7 2.0 3.S 5.3 

09 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

10 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

11 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 0.0 40 4.6 9.1 3.3 4.0 6.9 10.S 

12 2 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

13 2 2 3.7 6.8 14.1 3.7 10.2 16.4 00 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

14 2 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

15 2 2 3.7 6.8 14.1 S.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

16 2 2 3.7 6.8 14.1 S.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

17 2 2 3.7 6.8 14.l S.2 3.7 10.2 16.4 0.0 4.0 9.1 3.3 4.0 6.9 10.S 

18 2 2 3.7 6.B 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

19 2 2 3.7 6.8 14.l S.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.S 

20 2 2 3.7 68 14.1 5.2 3.7 10.2 16.4 o.o 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

21 2 2 3.7 6.8 14.1 5.2 3.7 10.2 16.4 o.o 4,0 4.6 9.1 3.3 4.0 6.9 10.5 

22 2 2 3.7 6.8 14.l 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

:z3 2 2 3.7 6.B 14.l S.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

N 2 2 3.7 6.B 14.1 5.2 3.7 10.2 16.4 0.0 4.0 4.6 9.1 3.3 4.0 6.9 10.5 

76 140 289 107 76 210 335 0 Bl 94 186 68 81 142 Zl6 

1,233 868 

Note: 

(ll Total Emission :a (Main Engine Emission+ Auxlllary Enelne EmlsslonJ Jt Number of Trip 

Emission • Encine Power (kW) x Loading Factor x Time-In-mode (hr) X Emission Factor (g/\Whl 

[2] As. there ls 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 ope~tor, the number of vessels for Ciitamaran Ferry and Monohull Ferry is 6 and 2 vessels respectively. 

(3) Emission durina Hotellln1 = total emission of hotellin1 durina arrival and departure 

Emission during Navi1ation :c total emission of navi1ation (Maneuveri111 + Slow Cruise+ Fairway Cruise) durin1 arrival and departure 
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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 

3.8 6.3 12.8 4.7 5.6 14.1 22.4 0.0 

3.B 6.3 12.B 4.7 1.9 4.7 7.5 00 

1.9 3.1 6.4 2.4 1.9 4.7 7.5 0.0 

1.9 3.1 6.4 2.4 0.0 0.0 0.0 0.0 

00 00 0.0 0.0 1.9 4.7 7.5 0.0 

1.9 3.1 6.4 2.4 0.0 0.0 0.0 0.0 

1.9 3.1 6.4 2.4 3.8 9.4 14.9 0.0 

1.9 3.1 6.4 2.4 1.9 4.7 7.5 00 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 63 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 128 4.7 3.8 9.4 14.9 o.o 
3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.B 6.3 128 4.7 3.8 9.4 14.9 0.0 

3.B 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.B 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.B 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

3.B 6.3 12.B 4.7 3.8 9.4 14.9 0.0 

3.8 6.3 12.8 4.7 3.8 9.4 14.9 0.0 

n 129 263 97 77 193 305 0 

1,142 

2.61E-03 1.68E-02 

1.57E-03 1.00E-OZ 

l.05E-03 6.69E-03 

S.23E-04 331E-03 

5.23E-04 3.38E-03 

5.23E-04 3.31E-03 

1.57E-03 1.0lE-02 

1.05E-03 6.69E-03 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 l.34E-02 

2.09E-03 l.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34E-02 

2.09E-03 1.34£-02 

2.09E-03 l.34E-02 

2.09E-03 l.34E-02 
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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•D1 so, emission (wee•davsl 

01 2 2 2.7 4.9 10.1 3.7 2.7 7A 11.8 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 10.7 0.0 l.53E-03 9.62E-03 

02 1.4 2.5 5.1 1.9 1.4 3.7 5.9 0.0 1A 1.7 3.3 1.2 1.4 2.5 3.8 0.0 1A 2.3 4.6 1.7 lA 3.4 5.4 O.D 7.65E-04 4.81E-03 

03 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 U 3.4 5.4 0.0 7.65E-04 4.81E-03 

04 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 D.O 0.0 1.4 2.3 4.6 1.7 0.0 0.0 0.0 0.0 3.82E-04 2.3BE-03 

05 0 0.0 0.0 O.D 0.0 1.4 3.7 5.9 0.0 0.0 D.0 0.0 0.0 1.4 2.5 3.8 0.0 0.0 0.0 o.o 0.0 1.4 3A 5.4 0.0 3.82E-04 2.43E-03 

06 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 3.82E-04 2.3BE-03 

07 1 3 1.4 2.5 5.1 1.9 4.1 11.1 17.6 0.0 1.4 1.7 3.3 1.2 4.3 7.5 11.4 0.0 1.4 2.3 4.6 1.7 4.1 10.2 16.1 0.0 l.53E-03 9.67E-03 

08 2 4 2.7 4.9 10.1 3.7 5.4 14.7 23.5 0.0 2.9 3.3 6.5 2.4 5.8 10.0 152 0.0 2.8 4.5 9.2 3.4 5.5 13 s 21A 0.0 2.29E-03 1.45£-02 

09 3 4 4.1 7.4 15.2 5.6 5.4 14.7 23.5 0.0 4.3 5.0 9.8 3.6 5.8 10.0 15.2 0.0 4.1 6.8 13.8 5.1 5.5 13.5 21.4 0.0 2.68£-03 1.69E-02 

10 2 2 2.7 4.9 10.1 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 10.7 0.0 l.53£-03 9.62E-03 

11 2 2 2.7 4.9 10.l 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 10.7 0.0 1.53E-03 9.62E-03 

12 2 2 2.7 4.9 10.1 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 10.7 0.0 1.53E-03 9.62E-03 

13 2 2 2.7 4.9 10.l 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.B 6.8 10.7 0.0 1.53E-03 9.62E-03 

14 2 2 2.7 4.9 10.1 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 10.7 0.0 1.53E-03 9.62£-03 

15 2 2.7 4.9 10.l 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2A 2.9 5.0 7.6 0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 l.53E-03 9.62E-03 

16 3 2 4.1 7.4 15.2 5.6 2.7 7A 11.8 0.0 4.3 5.0 9.8 3.6 2.9 5.0 7.6 0.0 4.1 6 8 13.8 5.1 2.8 6.8 10.7 O.D 1.91E-03 l.20E-02 

17 2 2.7 4.9 10.1 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 10.7 0.0 1.53E-03 9.62E-03 

18 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2A 2.9 5.0 7.6 0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 

r-1~9--;---3--t---3--;-__ 4._l_-1 __ 7_.4 __ +--"-15'-'.2=---1---5._6_-l--4"'.1=---+-__;1:.;1·.:.1_-+_-1.:.1cc.6=---1--.:..o._o_-+--4"'_3'--+---5-·o _ ___,1--9-.a __ +---3-·& __ 1---•-_3_-1 __ 1_.5 __ t-_1_1_.c_-+--o-.o--1--.::4::.1_-l-l-6"'.=-8--+-...::13::.8=---ll---'5:::·.:.1---1----=4:::.1'---l---'1:.:o:::.2~-1---=1'"6 . .:.1_-;----"o . .:.o_-1-.:.2 . .:.29~E~-0~3-t-~1~.44=E~-0.:.2'-I 
20 3 2 4.1 7 A 15.2 5.6 2.7 7.4 11.8 0.0 4.3 5.0 9.8 3.6 2.9 5.0 7.6 O.D 4.1 6 8 13.8 5.1 2.8 6.8 10.7 0.0 l.91E-03 1.20E-02 

21 2 2.7 4.9 10.1 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.S 9.2 3.4 2.8 6.8 10.7 0 0 l.53E-03 9.62Ul3 

22 2 2.7 4.9 10.1 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.S 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 

23 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 D.0 2.9 3.3 6.5 2A 2.9 5.0 7.6 0.0 2.8 4.S 9.2 3.4 2.8 6.8 10.7 0.0 l.S3E-03 9.62E-03 

24 2 2 2.7 4.9 10.1 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 10.7 0.0 l.53E-03 9 62E-03 

~. Dalyfnlfl,clori(tl 61 111 228 84 64 173 276 0 65 75 147 53 6B 117 178 0 62 102 208 77 65 159 252 0 

; .,Tola! !)ally fmlsslon (al 997 703 

Note: 

(1) Total Emission• (M1ln Engine Emission+ Auxiliary Engine Emlsslonl • Number ofTrlp 

Emission • Engine Power (kWI • loodlng Factor a Time-In-mode (hr) X Emission Factor (1/kWhl 

[2] As there Is no information on the vessel types used in each trip~ the weighted emilslon from tau ma ran Feny iillnd Monohull Feny Is adopted for assessment.~ advised by the operator, the number of vessels for Cataruran Ferry and Monohull Ferry is 6 and 2 vessels respectively. 

(3) Emissk>n durin& Hotelling E total emission of hotellina durln1 ilrrival and dep;uture 

Emission durlna Navicatlon = total emission of navigation (Maneuverin1 + Slow Cruise+ Fairway Cruise) durlna arrival and departure 

G:\env\project\235928\12 Reports Dellverables\6 Revised Draft 4\Area 10b\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emission5_V6.xlsx 
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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 

Dally so, emission (Saturday) 

-.~""""' :f - ,', .' '. <; '):'·.- ·-~ C· • 

- -:;i. 
.Amj,,il :-l; . ·, .. ~. -. ~ Depaft1,Jre. .-_1 ~ :~. .., •• _· 

01 2.7 4.9 10.1 3.7 41 11.1 17.6 00 2.9 33 6.5 2.4 4.3 7.5 11.4 

02 2.7 4.9 10.1 3.7 1.4 3.7 5.9 00 2.9 3.3 6.5 24 1.4 2.5 3.8 

03 1.4 2.5 5.1 1.9 14 3.7 59 0.0 1.4 1.7 3.3 1.2 1.4 2.5 38 

04 1.4 2.5 5.1 1.9 0.0 0.0 0.0 00 3.3 1.2 o.o 0.0 o.o 
05 0.0 0.0 0.0 0.0 1.4 3.7 5.9 00 0.0 0.0 0.0 0.0 1.4 3.8 

06 1.4 2.5 5.1 1.9 0.0 0.0 0.0 0.0 1.4 1.7 3.3 1.2 o.o 0.0 0.0 

07 1.4 2.5 5.1 1.9 2.7 7.4 11.B 0.0 1.4 1.7 3.3 1.2 2,9 5.0 7.6 

08 2.7 4.9 10.1 3.7 4.1 11-1 17.6 0.0 2.9 3.3 6.5 2.4 4.3 7.5 11.4 

09 2.7 4.9 10.1 3.7 5.4 14.7 23.5 0.0 2.9 3.3 65 2.4 5.8 10.0 15.2 

10 4.1 7.4 15.2 5.6 2.7 7.4 11.B 0.0 4.3 s.o 9.8 3.6 2.9 5.0 7.6 

11 2.7 4.9 10.1 3.1 2.7 7.4 11.B 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

12 2.7 4.9 10.1 3.7 2.7 7.4 11.B 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

13 2.7 4.9 10.1 3.7 2.7 7,4 11.B 0.0 2.9 3.3 6.5 2.4 2.9 so 7.6 

14 2.7 4.9 101 3.7 27 7.4 11.B 0.0 2.9 3,3 6.5 2.4 2.9 5.0 76 

15 2.7 4.9 10.1 3.7 2.7 7.4 11 B 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

16 2.7 4.9 10.l 3.7 2.7 7.4 11.B 00 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

17 2.7 4.9 10.1 3.7 2.7 7.4 11.8 o.o 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

18 2.7 4.9 10.1 3.7 2 7 7.4 11.B 0.0 2.9 33 6.5 2.4 2.9 5.0 7.6 

19 2.7 4.9 10.1 3.7 2.7 7.4 11.B 0.0 2.9 33 6-5 2.4 2.9 5.0 7.6 

20 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

21 2.7 4.9 10.l 3.7 2-7 7.4 11.B 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

22 2.7 4.9 10.1 3.7 2.7 7.4 11.8 00 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

23 2.7 4.9 10.1 3.7 2.7 7.4 11.8 o.o 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

24 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

SB 106 218 81 61 166 265 62 71 140 SI 65 112 170 

954 672 

Note: 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x loading Factor x Time-in-mode 1hr) X Emission Factor (g/kWh) 

[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. 

[31 Emission during Hotelling= total emission of hotelling during arrival and departure 

Emission during Navigation= total emission of navigation (Maneuvering + sJow Cruise+ Fairway Cruise) during arrival and departure 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_VG.xlsx 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

00 

0.0 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

00 

0.0 

o.o 
00 

0.0 

0.0 

0.0 

0.0 

0.0 

00 

r --I 
r ,--

7.19E-03 

2.8 10.2 16.1 l.91E-03 1.20E-02 0.0 4.5 9.2 3.4 4.1 

2.8 3.4 5.4 0.0 l.15E-03 

4.BlE-03 

45 9.2 3.4 1.4 

2.3BE-03 

1.4 23 3.4 54 0.0 7.65E-04 4.6 1.7 1.4 

14 1.7 0.0 00 3.82E-04 0.0 0.0 23 4.6 

• r -I 
00 0.0 0.0 0.0 1.4 34 5.4 0.0 3.82E-04 2.43E-03 -2.38E-03 

7.24E-03 

1.20E-02 

1.4 1.7 0.0 0.0 3.82E-04 23 4.6 0.0 0.0 

1.4 2.8 6.8 0.0 l.15E-03 10.7 4.6 

2.8 4.5 10.2 0.0 l.91E-03 9.2 4.1 16.1 3.4 I 
2.8 4.5 9.2 3.4 5.5 13.5 21.4 o.o 2.29E-03 l.45E-02 -1.20E-02 

9.62E-03 

9.62E-03 

4.1 6.8 l.91E-03 10.7 0.0 6.8 13 8 5.1 2.8 

2.8 3.4 6.8 0.0 1.53E-03 45 9.2 2.8 10.7 

2.8 3.4 10.7 1.53E-03 4.5 2.8 6.8 0.0 9.2 I 
28 45 9.2 34 2.8 68 10.7 0.0 !.53E-03 9 62E-03 r -

9.62E-03 

9.62E-03 

9.62E-03 

2.8 4.5 6.8 10.7 l.53E-03 0.0 92 3.4 2.8 

2.8 4.5 6.8 0.0 1.53E-03 9.2 2.8 10.7 3.4 

2.8 6.8 10.7 1.53E-03 0.0 4.5 9.2 3.4 28 I 
2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 t -9.62E-03 

9.62E-03 

9.62E-03 

2.8 6.8 10 7 l.53E-03 0.0 4.5 9.2 3.4 2.8 

2.8 6.8 0.0 1.53E-03 4.5 3 4 2.8 10.7 9.2 

2.8 4.5 10.7 I.S3E-03 9.2 3.4 2.8 6.8 o.o I 
9.62E-03 

9.62E-03 

9.62E-03 

2.8 6.8 1.53E-03 10.7 0.0 4.5 9.2 3,4 2.8 

2.8 6.8 10.7 1.53E-03 0.0 4.5 9.2 3.4 2.8 

2.8 10.7 1.53E-03 45 6.8 0.0 9.2 3.4 2.8 

-I 
2.8 45 9.2 3.4 2.8 6.8 10.7 o.o 1.53E-03 9.62E-03 C: -59 241 97 73 62 152 198 

883 I -I -I 
IJ -

I 
(: -

I 
ll -

I 
ll -

I 
p J -

I 
tJ -

I '11._J __ 

I 
II --• ll; -

I 
IL...L--
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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 

O•lly so, ,mlulon (SunNf Ind Publk HoRdaysl 

01 2 3 2.7 4.9 10.1 3.7 4.1 11.1 17.& 0.0 2.9 3.3 6.5 2.4 4.3 7.S 11.4 

02 2 1 2.7 4.9 10.1 1.4 3.7 5.9 0.0 2.9 3.3 6.5 2.4 1.4 2.5 3.8 

03 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 

04 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 o.o 0.0 0.0 

05 0 1 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 

06 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 o.o 0.0 0.0 

07 2 1.4 2.5 5.1 1.9 2.7 7.4 11.8 0.0 1.4 1.7 3.3 1.2 2.9 5.0 7.6 

08 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 

09 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 &.5 2.4 2.9 5.0 7.6 

10 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

11 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

12 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

13 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 50 7.6 

14 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

15 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

l& 2 2 2.1 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2A 2.9 5.0 7.6 

17 2 2 2.7 4.9 10.l 3.7 2.7 7A 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

18 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

19 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.S ZA 2.9 5.0 7.6 

20 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

21 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

22 2 2 2.7 4.9 10.1 3.7 2.7 7A 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

23 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

24 2 2 2.7 4.9 10.1 3.7 2.7 7.4 11.8 0.0 2.9 3.3 6.5 2.4 2.9 5.0 7.6 

55 101 208 77 SS 151 241 0 59 68 134 49 59 102 155 

888 626 

Note: 

Ill Total Emission• (Main Enalne Emission+ Auxiliary En1lne Emlssionl x Number ofTrtp 

Emission • Engine Power (kW) JI: loadina Factor a Time-ln~ode (hr) X Emission Factor II/kWh) 

(2] As. there Is no Information on the vessel types used In each trip, the weighted emlsston from Catamaran Ferry and Monohull Fer,y ls adopted for usessment. As. advised by the operator, the number of vessels for catamaran Ferry and Monohull Feny is 6 and 2 vessels respectlvety. 

[3) Emission durt"I Hotellina z total emission of hotellina durin& arrival and departure 

Emiuion during Navigation za total emission of navigation (Maneuverln& + Sk,w Cruise+ Fahwar Cruise) durln& arrntal and departure 

G:\env\project\235928\12 Reports Oeliverables\6 Revised Draft 4\Area 10b\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_ V6.xlsx 

0.0 2.8 4.5 9.2 3.4 4.1 10.2 16.1 0.0 1.91E-03 1.20E-02 

0.0 2.8 4.5 9.2 3A 1.4 3.4 S.4 0.0 1.15E-03 7.19E-03 

0.0 1.4 2.3 4.6 1.7 1.4 3.4 5.4 0.0 7.65E-04 4.81E-03 

0.0 1.4 4.6 1.7 0.0 0.0 0.0 0.0 3.82E-04 2.38£-03 

0.0 0.0 0.0 0.0 0.0 1.4 3.4 SA 0.0 3.82[-04 2.43£-03 

0.0 1.4 2.3 4.6 1.7 0.0 0.0 0.0 0.0 3.82E-04 2.38£-03 

o.o 1.4 2.3 4.& 1.7 68 10.7 0.0 1.lSE-03 7.24£-03 

0.0 1.4 2.3 4.6 1.7 1.4 3.4 5.4 0.0 7.65[-04 4.81E-03 

0.0 2.8 4.5 9.2 3.4 28 6.8 10.7 0.0 1.53[-03 9.62[-03 

0.0 2.8 4.5 9.2 3A 2.8 68 10.7 0.0 1.53[-03 9.62£-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53[-03 9.62[-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62[-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 

0.0 2.8 4.5 9.2 3.4 2.8 68 10.7 0.0 1.53E-03 9.62E-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.&2[-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62£-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62[-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.&2[-03 

0.0 2.8 4.5 9.2 3.4 28 68 10.7 0.0 1.53[-03 9.62[-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.S3E-03 9.62E-03 

0.0 2.8 4,5 9.2 3.4 2.8 6.8 10.7 0.0 1.51E·03 9.62E-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 

0.0 2.8 4.5 9.2 3.4 2.8 6.8 10.7 0.0 1.53E-03 9.62E-03 

56 93 189 70 56 139 220 0 

823 
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Project: Discovery Bay: Optimization of Land Use 

Title: Model Input Parameter for Passenger Ferry Service between Discovery Bay and Central 

' ·Jr~~~,~~ Name '· Source Type .• X ... y '!J .. 
" 

,:., 
Hotelling DCHOOl Point 819882 817541 

DCMOOl Point 819901 817546 

DCM002 Point 819920 817551 

DCM003 Point 819937 817562 

DCM004 Point 819951 817576 

DCMOOS Point 819965 817591 

DCM006 Point 819979 817605 

DCM007 Point 819993 817619 

DCMOOB Point 820007 817634 

DCM009 Point 820021 817648 

DCMOlO Point 820034 817663 

DCMOll Point 820048 817677 

DCM012 Point 820062 817692 

DCM013 Point 820076 817706 

DCM014 Point 820091 817719 

DCM015 Point 820108 817729 

DCM016 Point 820125 817740 

DCM017 Point 820142 817751 
Navigation 

DCM018 Point 820159 817761 

DCM019 Point 820176 817772 

DCM020 Point 820194 817782 

DCM021 Point 820211 817792 

DCM022 Point 820229 817800 

DCM023 Point 820248 817807 

DCM024 Point 820266 817814 

DCM025 Point 820285 817821 

DCM026 Point 820304 817828 

DCM027 Point 820323 817834 

DCM028 Point 820342 817839 

DCM029 Point 820361 817845 

DCM030 Point 820381 817851 

DCM031 Point 820400 817857 

DCM032 Point 820419 817862 

DCM033 Point 820438 817868 

DCM034 Point 820458 817872 

Note: 

(1) Hourly Emission Rates lhotelling) are given in Daily NO~ RSP, FSP and so, Emission Summary in Page 3 to Page 14. 

(2] Hourly Emission Rates (navigation) are given in Daily NO~ RSP, FSP and so, Emission Summary in Page 3 to Page 14. 

Higher emission during slow cruise Is ro·und compared wrth that during maneuvering mode. 

Stadt Helsflt / ReleaH 
Wt remp~IKl"' Exit V~lodlytml•I"' iie1strt 1m1

00 
'. 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

6.2 773 8 

Due to the uncertainty on the location of navigation route under each mode, the emission during navigation ls e\'enly distributed among the navigation route as a conservative approach. 
The emission rate adopted= (Hourly emission rate of navigation (arrival)+ Hourly emission rate of navigation ldeparture))/Number of Navigation Sources (i.e. 34 sources for this ferry route) 

DJa"\iut (ml~ 
.., 

EntiHloii~~.11/1) .•.. 
.. ' 

0.7 Note (1) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note (2) 

0.7 Note (2) 

0.7 Note (2] 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note (2) 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note (2) 

0.7 Note(2) 

0.7 Note [2) 

0.7 Note [2) 

0.7 Note [2) 

0.7 Note[2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note(2) 

0.7 Note [21 

(3) 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 Terminal" IAEIAR--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 1" IAEIAR·149/2010) 
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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 Power and Load Factors under Different Operation Mode of Main Engine . -·._ Vessel siieed (knots) 
. Load Factor l•I . -.. ,. - ' M~ln En~lne P~er'1iw) .. . Hotelling Maneuverlng Slow Cruise Fa_lrway Cruise Hotelllng Maneuverlng Slow Cruise Fairway Cruise 

" ·. . .. ~-
643 111 D.00 4_5121 10.0121 12.0131 0.00 0.30 0.45 

Note: 

[1] No information from operator is available. The engine power is referenced to the vessel (GRT 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 mode 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 TIM will be resulted, hence higher emission. 

[4] No information 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 Power and Load Factors under Different Operation Mode of Auxiliary Engine .... ,, t.&d factor .-
Awtlllary Engine ~!" (kW) . · 

Hotelllng i=atiway Cruise 

D.43121 

Note: 

[1] No information from operator is available. The engine power is referenced to the vessel (GRT 0-499) in Table 4-6 of EPD's "Study on Marine Vessels Emission Inventory". 

(2] No information from operator is available. The load factors are referenced to river trade vessel in Table 4-10 of EPD's "Study on Marine Vessels Emission Inventory". 

Time-In-mode 
.. - . ··-· Tlme-ln-mode (minutes) -

Route ' ;, • 
k~Hotemn11:J'Sffl ~Maneuverfne'lllllll .J~ Slow Ciuisic91!\f :

1 /;;Ealiwa"'iCnilse 
Direct travel between Discovery Bay and Peng Arrival 5_00 111 1.20 121 1.2012) 0.33151 

Chau Departure 5.oo 11i 1.8012) 1.33 L•i 0.0031 

Travel between Discovery Bay and Peng Chau via Arrival 5.00111 1.20 121 1.20121 0.28 1' 1 

Trappist Haven Monastery Departure s.00111 1.8012) 1.26 1•1 o.oo1•1 

Note: 

[1] The hotelling time is collected from site survey 

[2] TIM of maneuvering and slow cruise is referenced to Table 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 mode. 

Therefore, TIM 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 = TIM of maneuvering x vessel speed under maneuvering 

[4] The total length of navigation route adopted in the near-field model is 640m for Peng Chau Kaito (via Trappist Haven Monastery). During departure, the ferry will leave the modelled navigation route under slow cruise mode. 

Therefore, TIM 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 = TIM of maneuvering x vessel speed under maneuvering 

(5] TIM 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 maneuvering - Length of navigation route under slow cruise 

Length of navigation route under maneuvering = TIM of maneuvering x vessel speed under maneuvering 

Length of navigation route under slow cruise= TIM of slow cruise x vessel speed under slow cruise 

Emission Factors of Main Engine and Auxiliary Engine 

' Emission factors (1/Kwh) · Brake Specific Fuel Consumption fuei° Sulphur Content En&lne Type 
. 

-- -
NO. 

.... --. ,r'Y'·" SO 131 '. - "(8SFC) 141 C "(%) 151 RSP ·FSP 2. 

Main Engine 111 10.00 0.30 0.29 0.21 213 0.05 

Auxiliary Engine 121 
10.00 0.40 0.39 0.21 213 0.05 

Note: 

[1] The emission factors of main engine{Cat.1) (All RTVs except (a) chemical/gas/oil tankers with GRT~ 1,000 and (b) all tugs)) in Table 4-16 of EPD's "Study on Marine Vessels Emission Inventory" are adopted. 

[2] The emission factors of auxiliary engine of RTVs in Table 4-16 of EPD's "Study on Marine Vessels Emission Inventory" are adopted. 

(3] The emission factors of S02 are corrected with the fuel sulphur content according to Section 4.2.31 of EPD's "Study on Marine Vessels Emission Inventory" using the following equation: 

SO, 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". 

(SI 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%. 
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Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau 

Oaily Profile of Passenger ferrv §.ervice between Olscoverv Bay and Peng Chau (Olred Travelllll 

02 0 0 0 0 
03 0 0 0 0 
04 0 0 0 0 
05 0 0 0 0 
06 0 0 0 0 
07 1 1 1 1 
08 1 1 1 1 
09 1 1 1 1 
10 0 0 0 0 
11 0 0 0 0 
12 0 0 0 1 
13 0 0 0 1 
14 1 1 2 1 
15 0 0 0 0 
16 0 0 0 0 
17 0 0 0 1 
18 1 1 1 1 
19 2 2 2 2 
20 1 1 1 1 
21 0 1 1 1 
22 0 0 0 0 
23 1 1 1 1 
24 0 0 0 0 

Note: 

[1) The daily schedule is referenced to Transport Department's website. The sailing time Is collected from site survey. 

[2) The hour of arrival Is determined by the departure time at Peng Chau and the sailing time to arrive Discovery Bay. 

0 0 
0 0 
0 0 
0 0 
0 0 
1 1 

1 1 

1 0 
0 1 

0 1 

1 0 
1 1 
1 2 

0 0 
0 0 
1 1 

1 1 
2 2 

1 1 

1 1 
0 1 
1 1 
0 0 

E.g. tf a ferry departs from Peng Chau at 06:30 (Hour 7) and the sailing time is about 10 minutes collected from site survey, it will arrive Discovery Bay at 06:40 (Hour 7). 

The arrival hour of the ferry Is therefore Hour 7. 

[3) The hour of departure is the hour that the ferry departs at the Discovery Bay. 

Dally Profile of Passenger Ferrv Service between Dlscoverv Bav and Pent Chau [via Traoolst Haven Monastery) 111 
-~ "# 

' . 
. -

'-<· ··~·--c 

· .. ··, '"~-· -~'. 
·w~kday r-·. . Satunlay 
~ - J 

01 0 0 0 0 
02 0 0 0 0 
03 0 0 0 0 
04 0 0 0 0 
OS 0 0 0 0 
06 0 0 0 0 
07 0 0 0 0 
08 0 0 0 0 
09 1 1 1 1 

10 1 1 1 1 

11 1 1 1 1 
12 1 1 1 0 
13 1 1 1 0 
14 0 0 0 0 
15 1 1 1 1 
16 0 1 1 0 
17 1 1 1 0 

18 1 1 1 0 
19 0 0 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24 0 0 0 0 

Note: 
[1) The dally schedule is referenced to Transport Department's website. The sailing time is collected from site survey. 

[2) The hour of arrival \s determined by the departure time at Peng Chau and the sailing time to arrive Discovery Bay. 

• llel)arfurei!I :~· 
. _,.......,_ 
1l.- /" ".\. 

"Saturdar,. .•. -.~:ttfc~,;:~;: 
0 0 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 1 

1 1 
1 0 

0 1 

0 0 

0 0 

1 1 

1 1 

0 0 

0 0 

0 0 

0 0 

0 0 
1 0 

0 0 

0 0 

E.s. 1r. ferry departs from Peng Chau at 10:45 I Hour 11) and the salllng time Is about 20 minutes collected from site survey, it will arrive Discovery Bay at 11:05 (Hour 12) . 

The arrival hour of the ferry ts therefore Hour 12. 

[3) The hour of departure is the hour that the ferry departs at the Discovery Bay . 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_V6.xlsx 

Page 18 of 68 



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 i>f Trip 

; . ,I 

................ '---'--'---·· ..:.· --··_·_, ~_. ,_· _· ·-------,,----.;:.;·~ ........ ------To_t.;..a_l E_m_i ... ss..,.io_n..;.· Id;;;-;;.;11_1......,.. ______ · .. -~ ._. ---·,.,,.·: :~;~_: -· __ .. ----:-'i.;.-..,.·"'--~~-~'"---·-· _...,-'., Eirilsslqn'_Rate (g/s) -~ 
.. ,, ' Arrj~al .. :·· .• • ' ' Depisrtur·~- ~- •. - := _,:·: . i-;:a - I. ~-. • . ~~- -~ ' : 

Arrival Departure Hotelllng Maneuvering 

01 0 0 0 0 0 

02 0 0 0 0 0 

03 0 0 0 0 0 

04 0 0 0 0 0 

05 0 0 0 0 0 

06 0 0 0 0 0 

07 1 1 24 44 64 

08 1 1 24 44 64 

09 1 1 24 44 64 

10 0 0 0 0 0 

11 0 0 0 0 0 

12 0 1 0 0 0 

13 0 1 0 0 0 

14 1 1 24 44 64 

15 0 0 0 0 0 

16 0 0 0 0 0 

17 0 1 0 0 0 

18 1 1 24 44 64 

19 2 2 47 89 127 

20 1 1 24 44 64 

21 0 1 0 0 0 

22 0 0 0 0 0 

23 1 1 24 44 64 

24 0 0 0 0 0 

Dally Emissl.~ri (g) 213 398 572 

Total Daily Emission (g) _ 

Note: 

[1) Total Emission = (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Fairway Cruise· 

0 

0 

0 

0 

0 

0 

18 

18 

18 

0 

0 

0 

0 

18 

0 

0 

0 

18 

35 

18 

0 

0 

18 

0 

158 

3,426 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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Hotelling ' Ma.neuverfng 

0 0 0 0 0.00E+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

24 66 70 0 1.31E-02 7.28E·02 

24 66 70 0 l.31E-02 7.28E-02 

24 66 70 0 1.31E-02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

24 66 70 0 6.57E-03 3.BOE-02 

24 66 70 0 6.57E-03 3.80E-02 

24 66 70 0 1.31E-02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

24 66 70 0 6.57E-03 3.BOE-02 

24 66 70 0 1.31E-02 7.28E-02 

47 133 141 0 2.63E-02 1.46E-01 

24 66 70 0 1.31E-02 7.28E-02 

24 66 70 0 6.57E-03 3.80E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

24 66 70 0 1.31E·02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

307 863 914 0 
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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 (Saturday)(Direct Travel between Discovery Bay and Peng Chau) 

-,, 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Note: 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 1 

1 1 

1 1 

0 0 

0 0 

0 1 

0 1 

1 1 

0 0 

0 0 

0 1 

1 1 

2 2 

1 1 

1 1 

0 0 

1 1 

0 0 

·-J~ta, Daily E~ission (gl 

'-.,1, H~irtemn1 · 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

24 44 

24 44 

24 44 

0 0 

0 0 

0 0 

0 0 

24 44 

0 0 

0 0 

0 0 

24 44 

47 89 

24 44 

24 44 

0 0 

24 44 

0 0 

237 443 

[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

0 

0 

0 

0 

0 

0 

64 

64 

64 

0 

0 

0 

0 

64 

0 

0 

0 

64 

127 

64 

64 

0 

64 

0 

635 

Emission = Engine Power (kW) x Loading Factor x Time-in-mod.e (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

0 

0 

0 

0 

0 

0 

18 

18 

18 

0 

0 

0 

0 

18 

0 

0 

0 

18 

35 

18 

18 

0 

18 

0 

176 

3,575 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0 0 0 0 O.OOE+OO O.OOE+QO 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+QO 

0 0 0 0 O.OOE+OO O.OOE+oo 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+oo O.OOE+QO 

24 66 70 0 1.31E-02 7.28E-02 

24 66 70 0 1.31E-02 7.28E-02 

24 66 70 0 1.31E-02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+QO O.OOE+OO 

24 66 70 0 6.57E-03 3.80E-02 

24 66 70 0 6.S7E-03 3.80E-02 

24 66 70 0 1.31E-02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 0 O.OOE+OO O.OOE+OO 

24 66 70 0 6.57E-03 3.80E-02 

24 66 70 0 1.31E-02 7.28E-02 

47 133 141 0 2.63E-02 l.46E-01 

24 66 70 0 l.31E-02 7.28E-02 

24 66 70 0 l.31E-02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

24 66 70 0 l.31E-02 7.28E-02 

0 0 0 0 O.OOE+OO O.OOE+OO 

307 863 914 0 
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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 (Sunday/ Public Holidays)(Direct Travel between Discovery Bay and Peng Chau) 

01 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 

03 0 0 0 0 0 0 0 0 0 

04 0 0 0 0 0 0 0 0 0 

OS 0 0 0 0 0 0 0 0 0 

06 0 0 0 0 0 0 0 0 0 

07 

08 

09 1 0 M M ~ H O O 0 

10 0 1 0 0 0 0 M ~ ro 
11 0 1 0 0 0 0 M ~ M 
12 0 0 0 0 0 0 0 0 0 

13 0 1 0 0 0 0 M ~ M 
14 2 2 47 89 127 35 47 133 141 

15 0 0 0 0 0 0 0 0 0 

16 0 0 0 0 0 0 0 0 0 

17 0 1 0 0 0 0 24 66 70 

18 

19 2 2 47 89 127 35 47 133 141 

20 

21 

22 0 1 0 0 0 0 M ~ ro 
23 

24 0 0 0 0 0 0 0 0 0 

.. Dally Erril:.slon (g) 260 487 699 193 355 996 1,055 

Total Daily Emlsslori (g) 4,045 

Note: 

[1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 

0 l.31E-02 7.28E-02 

0 l.31E-02 7.28E-02 

0 6.57E-03 3.48E-02 

0 6.57E-03 3.80E-02 

0 6.57E-03 3.80E-02 

0 O.OOE+OO O.OOE+OO 

0 6.57E-03 3.80E-02 

0 2.63E-02 1.46E-01 

0 O.OOE+OO O.OOE+OO 

0 O.OOE+OO O.OOE+OO 

0 6.57E-03 3.SOE-02 

0 l.31E-02 7.28E-02 

0 2.63E-02 1.46E-01 

0 l.31E-02 7.28E-02 

0 l.31E-02 7.28E-02 

0 6.57E-03 3.80E-02 

0 l.31E-02. 7.28E-02 

0 O.OOE+OO O.OOE+OO 

0 
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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 (Weekdays)(Direct Travel between Discovery Bay and Peng Chau) 

,_, Arrival -

01 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

07 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

08 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

09 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

10 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

11 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.2 0.0 

13 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.2 0.0 

14 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

15 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

16 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

17 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.2 0.0 

18 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

19 2 2 1.9 2.8 3.9 1.1 1.9 4.2 4.3 0.0 

20 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

21 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.2 0.0 

22 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

23 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.2 0.0 

24 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Dally Erralsslori (g) 8.5 12.5 17.7 4.9 12.3 27.0 28.3 0.0 

Total oc1f1Hn'ilss1on fg> 111.1 

Note: 

(l] Total Emission = (Main Engine Emission+ Auxiliary Engine Emission) x Number ofTrip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

(2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

5.26E-04 2.26E-03 

5.26E-04 2.26E-03 

5.26E-04 2.26E-03 

O.OOE+OO 0.00E+OO 

O.OOE+OO O.OOE+OO 

2.63E-04 1.18E-03 

2.63E-04 1.18E-03 

5.26E-04 2.26E-03 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

2.63E-04 1.18E-03 

5.26E-04 2.26E-03 

1.05E-03 4.52E-03 

5.26E-04 Z.26E-03 

2.63E-04 1.18E-03 

O.OOE+OO O.OOE+OO 

5.26E-04 2.26E-03 

O.OOE+OO O.OOE+OO 
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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)(Direct Travel between Discovery Bay and Peng Chau) 

Total Emission (£)111 
Number ofTrlp 

... 
··-· 

Hour ., , .. Arrival' 
.. ·.· . ·Arrival i Departure ·HoteHlng .Man:eu-ierlng 

-·· -
Slow Cruise --

01 0 0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 1 1 0.9 1.4 2.0 

08 1 1 0.9 1.4 2.0 

09 1 1 0.9 1.4 2.0 

10 0 0 0.0 0.0 0.0 

11 0 0 0.0 0.0 0.0 

12 0 1 0.0 0.0 0.0 

13 0 1 0.0 0.0 0.0 

14 1 1 0.9 1.4 2.0 

15 0 0 0.0 0.0 0.0 

16 0 0 0.0 0.0 0.0 

17 0 1 0.0 0.0 0.0 

18 1 1 0.9 1.4 2.0 

19 2 2 1.9 2.8 3.9 

20 1 1 0.9 1.4 2.0 

21 1 1 0.9 1.4 2.0 

22 0 0 0.0 0.0 0.0 

23 1 1 0.9 1.4 2.0 

24 0 0 0.0 0.0 0.0 

·- D.ai'lyE~fsslon (g) 9.5 13.8 19.6 
~ Total 'riaily Emission (g} 

Note: 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

: -· 
Falnvay· Cru{se 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

0.5 

1.1 

0.5 

0.5 

0.0 

0.5 

0.0 

5.4 

115.9 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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\': 

THotelling 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.0 

0.0 

0.9 

0.9 

0.9 

0.0 

0.0 

0.9 

0.9 

1.9 

0.9 

0.9 

0.0 

0.9 

0.0 

12.3 

.. 
-; ;., 

-· ! .. -· 

,. 
.. ----- r1 
t' -g-

-
-11 

~i, .. .. · .. ,... - -·-· : -· Emission Rate (g/s} 
' Departure '. :· ----~~\·. S- ·~~51 __ 

' •· 

Man-euvering ~lciw' Crui~e Fairwa_v erutse , · Hotelli~J21 N~ptlont2l 

r waa 

r1 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 o.o O.OOE+OO O.OOE+OO 

r;· eaa 

~ II 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO r· --0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO I 
0.0 0.0 0.0 O.OOE+OO O.OOE+oO 

2.1 2.2 0.0 5.26E-04 2.26E-03 

I': -
> I 

2.1 2.2 0.0 5.26E-04 2.26E-03 ... .... 
2.1 2.2 0.0 5.26E-04 2.26E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+oO 

2.1 2.2 0.0 2.63E-04 1.18E-03 

2.1 2.2 0.0 2.63E-04 1.18E-03 

( I ---
-· fl It 

,_ 
2.1 2.2 0.0 5.26E-04 2.26E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 0.00E+OO O.OOE+OO 

2.1 2.2 0.0 2.63E-04 l.18E-03 

2.1 2.2 o.o 5.26E-04 2.26E-03 

,__ r1 • I-
• ii ,_ 

4.2 4.3 o.o 1.0SE-03 4.52E-03 

2.1 2.2 0.0 5.26E-04 2.26E-03 

2.1 2.2 0.0 5.26E-04 2.26E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

; ll -'-

:1 ~ 

2.1 2.2 0.0 5.26E-04 2.26E-03 

0.0 0.0 o.o O.OOE+OO O.OOE+OO 

27.0 28.3 0.0 
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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 (Sunday/ Public Holidays)(Direct Travel between Discovery Bay and Peng Chau) 

01 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 1 1 0.9 1.4 2.0 

08 1 1 0.9 1.4 2.0 

09 1 0 0.9 1.4 2.0 

10 0 1 0.0 0.0 0.0 

11 0 1 0.0 0.0 0.0 

12 0 0 0.0 0.0 0.0 

13 0 1 0.0 0.0 0.0 

14 2 2 1.9 2.8 3.9 

15 0 0 0.0 0.0 0.0 

16 0 0 0.0 0.0 0.0 

17 0 1 0.0 0.0 0.0 

18 1 1 0.9 1.4 2.0 

19 2 2 1.9 2.8 3.9 

20 1 1 0.9 1.4 2.0 

21 1 1 0.9 1.4 2.0 

22 0 1 0.0 0.0 0.0 

23 1 1 0.9 1.4 2.0 

24 0 0 0.0 0.0 0.0 

10.4 15.2 21.6 

Note: 

(1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number ofTrip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling = Emission of hotelling during arrival and departure 

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 

0.5 0.9 2.1 2.2 0.0 

0.5 0.9 2.1 2.2 0.0 

0.5 0.0 0.0 0.0 0.0 

0.0 0.9 2.1 2.2 0.0 

0.0 0.9 2.1 2.2 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.9 2.1 2.2 0.0 

1.1 1.9 4.2 4.3 0.0 

0;0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 0.0 0.0 

0.0 0.9 2.1 2.2 0.0 

0.5 0;9 2.1 2.2 0.0 

1.1 1.9 4.2 4.3 0.0 

0.5 0.9 2.1 2.2 0.0 

0.5 0.9 2.1 2.2 0.0 

0.0 0.9 2.1 2.2 0.0 

0.5 0.9 2.1 2.2 0.0 

0.0 o.o 0.0 0.0 0.0 

6.0 14.2 31.1 32.6 0.0 

131.1 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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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 

Daily FSP emission (Weekdays)(Direct Travel between Discovery Bay and Peng Chau) 

01 0 0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

OS 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 1 1 0.9 1.3 1.9 

08 1 1 0.9 1.3 1.9 

09 1 1 0.9 1.3 1.9 

10 0 0 0.0 0.0 0.0 

11 0 0 0.0 0.0 0.0 

12 0 1 0.0 0.0 0.0 

13 0 1 0.0 0.0 o.o 
14 1 1 0.9 1.3 1.9 

15 0 0 0.0 0.0 0.0 

16 0 0 0.0 0.0 0.0 

17 0 1 0.0 0.0 0.0 

18 1 1 0.9 1.3 1.9 

19 2 2 1.8 2.7 3.8 

20 1 1 0.9 1.3 1.9 

21 0 1 0.0 0.0 0.0 

22 0 0 0.0 0.0 0.0 

23 1 1 0.9 1.3 1.9 

24 0 0 0.0 0.0 0.0 

8.3 12.1 17.1 
•••• '!- Total Daily-Emission (g). 

Note: 

(1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

(2) Emission during Hotelling = Emission of hotelling during arrival and departure 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.s 
0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

0.5 

1.1 

o.s 
0.0 

0.0 

0.5 

0.0 

4.7 

107.9 

Emission during Navigation = 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 Kaito Ferry Service between Discovery Bay and Peng Chau 

Daily FSP emission (Saturday)(Direct Travel between Discovery Bay and Peng Chau) 

-,y~our 
·:·".'·; ., . 

01 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 

02 0 0 M M M M M M M 
03 0 0 M M M M M M M 
04 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

OS 0 0 M M M M M M M 
06 0 0 M M M M M M M 
07 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

08 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

09 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

10 0 0 M M M M M M M 
11 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

12 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.1 

13 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.1 

14 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

15 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

16 0 0 M M M M M M M 
17 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.1 

18 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

19 2 2 1.8 2.7 3.8 1.1 1.8 4.0 4.2 

20 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

21 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

22 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

23 1 1 0.9 1.3 1.9 0.5 0.9 2.0 2.1 

24 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

- D~lly E_mlsslon_ (g} 9.2 13.4 19.1 5.3 12.0 26.2 27.4 ·, --
,:t.,/. Total Daily ~.mission (g) 112.6 

Note: 

[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling = Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+QO 

0.0 O.OOE+QO 

0.0 S.12E-04 

0.0 S.12E-04 

0.0 S.12E-04 

0.0 O.OOE+oO 

0.0 O.OOE+OO 

0.0 2.56E-04 

0.0 2.56E-04 

0.0 S.12E-04 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 2.56E-04 

0.0 S.12E-04 

0.0 1.02E-03 

0.0 5.12E-04 

0.0 S.12E-04 

0.0 O.OOE+QO 

0.0 5.12E-04 

0.0 O.OOE+OO 

0.0 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

2.19E-03 

2.19E-03 

2.19E-03 

O.OOE+OO 

O.OOE+OO 

1.lSE-03 

1.lSE-03 

2.19E-03 

O.OOE+OO 

O.OOE+OO 

1.lSE-03 

2.19E-03 

4.39E-03 

2.19E-03 

2.19E-03 

O.OOE+OO 

2.19E-03 

O.OOE+oO 
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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 (Sunday/ Public Holidays)(Direct Travel between Discovery Bay and Peng Chau) 
,.· . ' ·' ·". . . -~, . 
L I 

:f; -.. ' 

. : . 

" 

·a 

Nurn,berofTrip . 't-------------'·.;,:-1 .... ··..,....-'-----·-·--;---T....:·ota ...... _1 ~;...m....:ic,.;ss"'~j~.;;;.:~-(;.;;g"-)11_1'--_--':~'-\...,.·=~.:.~-··---,,,...._.-_ .,..-.... ~-_,..·;~'-'-----···~==-.-· ..... ,· ..... ---,,,~---:----1 . ·. ~.IJ11sij>n Rate'Ws) \. 
-'!:::!:-:"'!&:•.·• "I"'-,-"· . ' :,;,)f~f._- ·,r,;; .·t;_ 

Fairway Cr~ise . "ifr·JN Navlgattort(zj Hole In . · 
tiQUr:~ .. \1 

~·, ~!.-. _. ._ •. , · • Arrival- ..... ,. ~ · -~.i)ii.<.!~i ... ;.,,~f .. ;. .:-.~ ... '7:,,~ .. i.~ Q_epa~ure .. ~,-~:; 
.· ,;:c· .... ""'1·;..._--.-k..:._ r""tv""a_l ..;;;,;__-"T __ D_e..:.p ... a_rtu:...'_re-, .:c....;,,.f-,..._H..:.O .... te...,._,1-,tn-'·_,---...-M-an_e_·u_v_e-rln..;..g_..--....:s....:,-ow__,;.Cru-...:.l_se_..;:...._F_a....,lrw-=._";.:;ay;,' .. ~c;:;:;:· _:::..;,~:,:_·e~..;;.;_-H_o_t __ e.;.:lii""Jg-.,..::..::;,_:;..i:;...M__ -a-neu--,-;Y,;-er.;....l.;..rig;...:_,;--Sl_ow__,Cr_.;_ul_s __ e _.;;;..-:,,e~ ........ ~~,--+-...... ':"s::~~..,.., 

01 0 0 0.0 0.0 o.o 
02 0 0 o.o o.o 0.0 

03 0 0 0.0 o.o o.o 
04 0 0 0.0 o.o 0.0 

OS 0 0 o.o o.o o.o 
06 0 0 0.0 0.0 0.0 

07 1 1 0.9 1.3 1.9 

08 1 1 0.9 1.3 1.9 

09 1 0 0.9 1.3 1.9 

10 0 1 0.0 0.0 0.0 

11 0 1 0.0 o.o o.o 
12 0 0 0.0 0.0 0.0 

13 0 1 0.0 0.0 0.0 

14 2 2 1.8 2.7 3.8 

15 0 0 0.0 o.o o.o 
16 0 0 0.0 o.o o.o 
17 0 1 M M M 

18 1 1 0.9 1.3 1.9 

19 2 2 1.8 2.7 3.8 

20 1 1 0.9 1.3 1.9 

21 1 1 0.9 1.3 1.9 

22 0 1 o.o o.o o.o 
23 1 1 0.9 1.3 1.9 

24 0 0 o.o 0.0 0.0 

Dally ~mlsslon (g) . _ _ _ 10.1 14.8 21.0 

total Daily Emission (g) · 

Note: 

[1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

o.o 
0.0 

o.o 
0.0 

o.o 
0.0 

0.5 

0.5 

0.5 

0.0 

0.0 

o.o 
0.0 

1.1 

o.o 
o.o 
0.0 

0.5 

1.1 

o.s 
0.5 

0.0 

0.5 

o.o 
5.8 

127.4 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.0 

0.9 

0.9 

0.0 

0.9 

1.8 

0.0 

0.0 

0.9 

0.9 

1.8 

0.9 

0.9 

0.9 

0.9 

0.0 

13.8 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO 0.00E+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+oO 

0.0 0.0 0.0 O.OOE+OO O.OOE+QO 

0.0 0.0 0.0 O.OOE+OO O.OOE+oO 

2.0 2.1 0.0 S.12E-04 2.19E-03 

2.0 2.1 0.0 S.12E-04 2.19E-03 

0.0 0.0 0.0 2.56E-04 1.0SE-03 

2.0 2.1 0.0 2.56E-04 1.lSE-03 

2.0 2.1 0.0 2.56E-04 1.lSE-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+QO 

2.0 2.1 0.0 2.56E-04 1.lSE-03 

4.0 4.2 0.0 1.02E-03 4.39E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.0 2.1 0.0 2.56E-04 1.lSE-03 

2.0 2.1 0.0 S.12E-04 2.19E-03 

4.0 4.2 0.0 1.02E-03 4.39E-03 

2.0 2.1 0.0 S.12E-04 2.19E-03 

2.0 2.1 0.0 S.12E-04 2.19E-03 

2.0 2.1 0.0 2.56E-04 1.lSE-03 

2.0 2.1 0.0 S.12E-04 2.19E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

30.2 31.6 0.0 

--I ,. -I 
r -I 
t' -I .- -:_--i 
.. -~.-11 
I ·-I 
'1i -~- I 
• 

-; .. a 
IDr' ..:Jam 

~! -II 
,.... .. 
~. ,:;;aaa 

-• ~ -
~- • 
L -
-s:. -• -
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I~ Project: Discovery Bay: Optimization of Land Use 

Title:Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau 

-- 'flit 

I - Daily 502 emission (Weekdays)(Direct Travel between Discovery Bay and Peng Chau) -.. ,. 
I -_... "fl9 

I -
01 0.0 O.OOE+oO 0 0 

02 0.0 0.0 O.OOE+OO 0.0 0.0 0 0 0.0 0.0 0.0 0.0 

O.OOE+OO 

O.OOE+OO 
..--·rw 

I --~ ~ 
O.OOE+OO 03 0.0 0.0 0.0 O.OOE+OO 0.0 0 0 0.0 0.0 0.0 0.0 

05 0.0 0.0 O.OOE+oO O.OOE+OO 

04 0.0 0.0 O.OOE+OO o.o 0.0 0 0 0.0 0.0 0.0 0.0 O.OOE+oO 

0.0 0.0 0 0 0.0 0.0 0.0 0.0 

I 07 0.5 1.5 2.74E-04 1.52E-03 

06 0.0 0.0 O.OOE+oO 0.0 0.0 0 0 0.0 0.0 0.0 0.0 O.OOE+OO 

1.4 0.0 0.4 1 1 0.5 0.9 1.3 
..._. tJW 08 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

I 
- ·n9 

09 0.5 1.5 2.74E-04 0.0 1.4 0.4 1 1 0.5 1.3 0.9 

10 0 0.0 0.0 0.0 O.OOE+oO 0.0 0.0 0 0.0 0.0 0.0 

1.52E-03 

O.OOE+oO 

I -
O.OOE+OO 

12 0.0 1.5 1.37E-04 7.91E-04 

11 0 0.0 0.0 O.OOE+OO 0.0 0.0 0 0.0 0.0 0.0 0.0 

0.0 0.5 1.4 0 1 0.0 0.0 0.0 

-=· ,, 13 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.5 0.0 1.37E-04 7.91E-04 

I 
-- [:9 

O.OOE+OO 

14 0.4 0.5 0.0 2.74E-04 1.4 1.5 1 1 0.5 1.3 0.9 

15 0 0.0 0.0 O.OOE+OO 0.0 0.0 0.0 0 0.0 0.0 0.0 

1.52E-03 

1· -
O.OOE+OO 16 0 0.0 0.0 0.0 O.OOE+OO 0.0 0.0 0 0.0 0.0 0.0 

17 0 0.0 0.5 1.37E-04 7.91E-04 1.4 1.5 0.0 0.0 1 0.0 0.0 

a:: t:9 18 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

1· -
•: ,rf 

l.52E-03 

19 2.6 0.7 2.9 5.47E-04 0.0 1.0 2.8 2 2 1.0 1.8 

20 0.5 0.4 1.5 2.74E-04 0.0 0.5 1.4 0.9 1.3 1 1 

3.03E-03 

I 
21 0.0 0.0 1.37E-04 7.91E-04 0.5 1.4 1.5 0.0 0.0 0 1 0.0 

22 0 0.0 0.0 O.OOE+OO 0.0 0.0 0.0 0.0 0.0 0 0.0 O.OOE+OO ... ~ 23 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

I -
IL .J 

I 

24 0 0.0 0.0 O.OOE+OO 0.0 0.0 0.0 0.0 0.0 0.0 0 O.OOE+oO 

8.3 11.9 6.4 18.0 19.0 0.0 4.4 3.3 .;.a_._.,.._.;.. 
~l!fllfy_ Emlssfon (g):_.·, 

; -.-_T :--: 

.iii: 71.3 

Note: 

-- :rf [1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number ofTrip 

I -
a;:_ ~ 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

I 
Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 

IIIL. ... 

I 
-- J1 

I 
IL. ta 

I ~ 
-- ulf 

I -... , 
I -
• UI 
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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 502 emission (Saturday)(Direct Travel between Discovery Bay and Peng Chau) 

.:.··~ ~.:,· ·fi.,t..~:-_.... ·-~~1 ·;Arrival\•· · ·_, .... i.u'." .. ;?.~:· ., :-.·.·.·,--, , •.. ·: .. :).,.;~-~"~ '' --·: ,;•. ~: . . !fi . "!-.'_, . '\,v~'\',~'./ 'If:,-! - -: . '.';'"'~~ .... ,. ~- .. 

i E~i~f~n Rate (gf;j .. .· .... ,-j, ' 

~-[ ~ .. -. ;_·;;_ ·it .,;.,-· ;;.. ~~,~ .- /• ·.fit ~!t 
Hotelling Maneia'~ring slo;.;.;-ciuise : ,\ Fairway Cruise Hoteiling'.' :-;, Maneuverlrig Slowctuise F~J~iy 'c:ru~{:: Hirt~lilrit#1 · N avfgath:,i,lll 

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 

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 

04 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0.00E+OO 

OS 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 O.OOE+OO 0.00E+OO 

07 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

08 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

09 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 l.52E-03 

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 0.5 1.4 1.5 0.0 l.37E-04 7.91E-04 

13 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.5 0.0 1.37E-04 7.91E-04 

14 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

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 1.37E-04 7.91E-04 

18 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 1.52E-03 

19 2 2 1.0 1.8 ~6 0.7 1.0 ~8 ~9 0.0 5.47E-04 3.03E-03 

20 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 l.52E-03 

21 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 0.0 2.74E-04 --.f-------+-------+-------;r------+-------+----- 1.52E-03 

22 0 0 0.0 0,0 0. 0 0.0 0.0 0.0 0.0 

23 1 1 0.5 0.9 1.3 0.4 0.5 1.4 1.5 

24 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

4.9 .9.2 13.2 3.7 6.4 18.0 19.0 

~:Y Total DaijvEmlssl~{g) 74.4 

Note: 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= 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 Kaito Ferry Service between Discovery Bay and Peng Chau 

Daily 502 emission (Sunday/ Public Holidays)(Direct Travel between Discovery Bay and Peng Chau) 

01 0 0 0.0 0.0 0.0 0.0 0.0 0.0 

~ 0 M 0 0.0 0.0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

OS 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 1 1 0.5 0.9 1.3 

08 1 1 0.5 0.9 1.3 

09 1 0 0.5 0.9 1.3 

10 0 1 0.0 0.0 0.0 

11 0 1 0.0 0.0 0.0 

12 0 0 0.0 0.0 0.0 

13 0 1 0.0 0.0 0.0 

14 2 2 1.0 1.8 2.6 

15 0 0 0.0 0.0 0.0 

16 0 0 0.0 0.0 0.0 

17 0 1 0.0 0.0 0.0 

18 1 1 0.5 0.9 1.3 

19 2 2 1.0 1.8 2.6 

20 1 1 0.5 0.9 1.3 

21 1 1 0.5 0.9 1.3 

22 0 1 0.0 0.0 0.0 

23 1 1 0.5 0.9 1.3 

24 0 0 0.0 0.0 0.0 

5.4 10.1 14.6 

Note: 

[1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

o.o 
0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.0 

0.7 

0.0 

0.0 

0.0 

0.4 

0.7 

0.4 

0.4 

0.0 

0.4 

0.0 

4.0 

84.2 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.5 1.4 

0.5 1.4 

0.0 0.0 

0.5 1.4 

0.5 1.4 

0.0 0.0 

0.5 1.4 

1.0 2.8 

0.0 0.0 

0.0 0.0 

0.5 1.4 

0.5 1.4 

1.0 2.8 

0.5 1.4 

0.5 1.4 

0.5 1.4 

0.5 1.4 

0.0 0.0 

7.4 20.7 

0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 O.OOE+OO O.OOE+OO 

1.5 0.0 2.74E-04 1.52E-03 

1.5 0.0 2.74E-04 1.52E-03 

0.0 0.0 1.37E-04 7.25E-04 

1.5 0.0 1.37E-04 7.91E-04 

1.5 0.0 1.37E-04 7.91E-04 

0.0 0.0 O.OOE+OO O.OOE+OO 

1.5 0.0 1.37E-04 7.91E-04 

2.9 0.0 S.47E-04 3.03E-03 

0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 O.OOE+OO O.OOE+OO 

1.5 0.0 1.37E-04 7.91E-04 

1.5 0.0 2.74E-04 1.52E-03 

2.9 0.0 S.47E-04 3.03E-03 

1.5 0.0 2.74E-04 l.52E-03 

1.5 0.0 2.74E-04 1.52E-03 

1.5 0.0 1.37E-04 7.91E-04 

1.5 0.0 2.74E-04 1.52E-03 

0.0 0.0 O.OOE+OO O.OOE+OO 

22.0 0.0 
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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)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 
.. 't-": ~ .. ,s:,··:\ 

Total Emlsslpn '(g)11l 
Number of Trip· · .•. - .:-:,--__ ,-

Ho·ur ; .~.::;-_ •, . 
: ' . , Arrival . : . ' -~·;{"~;~ _. .. ;. . . . ; t . - .. ' ..... , 

krlval Dep~rture 
...... ·-.-

kot~1firi1 , Maniuverliig ·., Slow. Cruise'. 

01 0 0 0 0 0 

02 0 0 0 0 0 

03 0 0 0 0 0 

04 0 0 0 0 0 

05 0 0 0 0 0 

06 0 0 0 0 0 

07 0 0 0 0 0 

08 0 0 0 0 0 

09 1 1 24 44 64 

10 1 1 24 44 64 

11 1 1 24 44 64 

12 1 0 24 44 64 

13 1 0 24 44 64 

14 0 0 0 0 0 

15 1 1 24 44 64 

16 0 0 0 0 0 

17 1 0 24 44 64 

18 1 0 24 44 64 

19 0 0 0 0 0 

20 0 0 0 0 0 

21 0 0 0 0 0 

22 0 0 0 0 0 

23 0 0 0 0 0 

24 0 0 0 0 0 

DajlyE!j)l~}o6 lid ! ·._ /·. 189 354 508 -
,~. Total Daily Emi~fon (g) · 
Note: 

[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW} x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

' 

F_airway Ciuise 

0 

0 

0 

0 

0 

0 

0 

0 

15 

15 

15 

15 

15 

0 

15 

0 

15 

15 

0 

0 

0 

0 

0 

0 

118 

1,797 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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Hotelling 

0 

0 

0 

0 

0 

0 

0 

0 

24 

24 

24 

0 

0 

0 

24 

0 

0 

0 

0 

0 

0 

0 

0 

0 

95 

fll 
r '9 - I 
' -;1 

,,{ .· 
-~" !"• 

~ '".;-=:. - '· ' .... ·.- - .- " .. 
E'!11s~IO'I R~tE! {gf s),' 

· _t ·~, ~epa~ure. ·: ~ 
, - .}~-i.: : ,. 

\l:-..i ... . 
;~!/;~--. ··-~t-··.··· ~-~ 

Manetve'fi~t s1~wCrulse .. ' .. _ ... . Hcit'i!lllri~ J~avlgatrohl2i ,. : . Fairway Cruise. 

0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 O.OOE+OO O.OOE+OO 

' 
,. 
II 

' -
,. I 

0 0 0 O.OOE+OO O.OOE+oO • -0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 O.OOE+OO O.OOE+oO I 
0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 O.OOE+OO O.OOE+QO 

• -
... I 

0 0 0 O.OOE+OO O.OOE+OO •• -66 67 0 1.31E-02 7.llE-02 

66 67 0 1.31E-02 7.llE-02 

66 67 0 1.31E-02 7.llE-02 

0 0 0 6.57E-03 3.40E-02 

0 0 0 6.57E-03 3.40E-02 

' 
I -

' 
I -0 0 0 O.OOE+OO O.OOE+OO 

66 67 0 l.31E-02 7.llE-02 ,.. I 
0 0 0 O.OOE+OO O.OOE+OO 

0 0 0 6.S7E-03 3.40E-02 

0 0 0 6.S7E-03 3.40E-02 

•• -
" 

I 
• 

0 0 0 O.OOE+oO O.OOE+oO 

0 0 0 O.OOE+OO O.OOE+OO ,,.. I 
0 0 0 O.OOE+OO O.OOE+oO 

0 0 0 O.OOE+OO O.OOE+oO 

0 0 0 O.OOE+OO O.OOE+OO 

• • 

-- I • • 
0 0 0 O.OOE+OO O.OOE+OO 

266 268 0 ... I • • 
... I 
~ • 
... I 
'--" • 
~ I 
~- • .... 

I ~ 

-.i. • 
... I 
~- • 

I 
ell • 

I 
~ • 
,.. . I -... 
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Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau 

Daily NOx emission (Saturday)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 

,'AitJ~i. ·-.,. 

01 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 

03 0 0 0 0 0 

04 0 0 0 0 0 

OS 0 0 0 0 0 

06 0 0 0 0 0 

07 0 0 0 0 0 

08 0 0 0 0 0 

09 1 1 24 44 64 

10 1 1 24 44 64 

11 1 1 24 44 64 

12 1 0 24 44 64 

13 1 0 24 44 64 

14 0 0 0 0 0 

15 1 1 24 44 64 

16 1 1 24 44 64 

17 1 0 24 44 64 

18 1 0 24 44 64 

19 0 0 0 0 0 

20 0 0 0 0 0 

21 0 0 0 0 0 

22 0 1 0 0 0 

23 0 0 0 0 0 

24 0 0 0 0 0 
·.; .. ~.- 213 398 572 --· 
;~.~~-"I'. .,. . 

Note: 

[1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

0 

0 

0 

0 

0 

0 

15 

15 

15 

15 

15 

0 

15 

15 

15 

15 

0 

0 

0 

0 

0 

0 

132 

2,257 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

24 66 67 0 

24 66 67 0 

24 66 67 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

24 66 67 0 

24 66 67 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

24 66 67 0 

0 0 0 0 

0 0 0 0 

142 398 401 0 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

1.31E-02 7.llE-02 

1.31E-02 7.llE-02 

1.31E-02 7.llE-02 

6.57E-03 3.40E-02 

6.57E-03 3.40E-02 

O.OOE+OO O.OOE+OO 

1.31E-02 7.llE-02 

1.31E-02 7.llE-02 

6.57E-03 3.40E-02 

6.57E-03 3.40E-02 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

6.57E-03 3.70E-02 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 
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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 (Sunday/ Public Holidays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 
... 

. \;,1•,,. 
. ;,-, 
-~ .~., . ,./r: . 

. -"J::-·~· - _,; - ·- ., 
~ I .. • Total Eml!i~On (g)1.1!: ·: :- N,um~~_r o/ Trip 

Hour. 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Note: 

' . ! 

Arrival . Departure 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

0 

1 

1 

1 

1 

0 

0 

0 

0 

0 

0 

Dally Emission (g) 

_ Total Daily Emission (g} 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

0 

1 

0 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

., 
.L 

.. 
. ,, 
- : ~-

Hot_e_lling 

0 

0 

0 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

0 

24 

24 

24 

24 

0 

0 

0 

0 

0 

0 

213 

Maneuverlng 

0 

0 

0 

0 

0 

0 

0 

0 

44 

44 

44 

44 

44 

0 

44 

44 

44 

44 

0 

0 

0 

0 

0 

0 

398 

[1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Slow'Cruise 

0 

0 

0 

0 

0 

0 

0 

0 

64 

64 

64 

64 

64 

0 

64 

64 

64 

64 

0 

0 

0 

0 

0 

0 

572 

Emission = Engine Power (kW) x Loading Factor x Time-in°mode (hr) X Emission Factor {g/kWh) 

[2] Emission during Hotelling = Emission of hotelling during arrival and departure 

0 

0 

0 

0 

0 

0 

0 

0 

15 

15 

15 

15 

15 

0 

15 

15 

15 

15 

0 

0 

0 

0 

0 

0 

132 

2,100 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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-,,.
·,:· . 

Hotelling 

0 

0 

0 

0 

0 

0 

0 

0 

24 

24 

0 

24 

0 

0 

24 

24 

0 

0 

0 

0 

0 

0 

0 

0 

118 

0 

0 

0 

0 

0 

0 

0 

0 

66 

66 

0 

66 

0 

0 

66 

66 

0 

0 

0 

0 

0 

0 

0 

0 

332 

•!:.. I 

. ·: D..eparture ._ .1 __ 

0 

0 

0 

0 

0 

0 

0 

0 

67 

67 

0 

67 

0 

0 

67 

67 

0 

0 

0 

0 

0 

0 

0 

0 

335 

I' 
\.·· 

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 

I .. -I , 

" -I 
.. ··-. . . .,-- . 

, E~li~lon Rate (g/~) /{ 
... ·~· &},~' -.... i ~ ;~ -.·. ;:·~· . _:-

~ • •• 
I ,. • ... 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

~ 

I 
' • 

O.OOE+OO O.OOE+oO 

O.OOE+OO O.OOE+oO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+oO 

O.OOE+OO O.OOE+OO 

,_ I -
' 

I 
• 

7.llE-02 

1.31E-02 7.llE-02 

3.40E-02 

l.31E-02 

6.57E-03 

7.llE-02 

3.40E-02 

l.31E-02 

6.57E-03 

' 
I 
• 

,- I 
• 

O.OOE+OO 

3.40E-02 

O.OOE+oO 

7.llE-02 l.31E-02 

7.llE-02 

3.40E-02 

l.31E-02 

6.57E-03 

6.57E-03 

' 
I 
• 

' 
I 
• 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

O.OOE+oO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+oO 

O.OOE+OO 

O.OOE+OO 

O.OOE+OO O.OOE+OO 

€: I -I 
~ • 

I 
E: • 

I 
€: • 

I E • 
I 

E • 
I E- • 
I f • 

E 
I 
• 
I e- • 
I 

~--JUa 
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Project: Discovery Bay: Optimization of Land Use 

Title: Calculation of Marine Emission from Ka Ito Ferry Service between Discovery Bay and Peng Chau 

Daily RSP e_mission ~Weekdays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 

Tota.I El!lisslcin (g)I~ . it· ... _. ·;,::, ,. t - ·:~ 

01 0 0 0.0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 0.0 

07 0 0 0.0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 0.0 

09 1 1 0.9 1.4 2.0 0.5 

10 1 1 0.9 1.4 2.0 0.5 

11 1 1 0.9 1.4 2.0 0.5 

12 1 0 0.9 1.4 2.0 0.5 

13 1 0 0.9 1.4 2.0 

14 0 0 0.0 0.0 0.0 

15 1 1 0.9 1.4 2.0 

16 0 0 0.0 0.0 0.0 

17 1 0 0.9 1.4 2.0 

18 1 0 0.9 1.4 2.0 

19 0 0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 

22 0 0 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 

24 0 0 0.0 0.0 0.0 

7.6' 11.1 15.7 

Total D~ily Ei:nlss\on (g) . 
Note: 

[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number ofTrip 

Emission == Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

0.5 

0.0 

0.5 

0.0 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.6 

.;Ut}[f/·, ·ir-t.. ·it' D~P~.rt'i.fre-,,r:.)t J;.: 
;·~fi{~t~l!i!1g· : jli~~~uve:rlng, sio;,;bu~slJ 

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 

0.9 2.1 2.1 

0.9 2.1 2.1 

0.9 2.1 2.1 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.9 2.1 2.1 

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 0.0 0.0 

3.8 8.3 8.3 

58.3 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+oO 

0.0 O.OOE+OO O.OOE+oO 

0.0 O.OOE+OO O.OOE+oO 

0.0 O.OOE+oO O.OOE+oO 

0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+oO 

0.0 O.OOE+OO O.OOE+OO 

0.0 5.26E-04 2.21E-03 

0.0 5.26E-04 2.21E-03 

0.0 5.26E-04 2.21E-03 

0.0 2.63E-04 1.06E-03 

0.0 2.63E-04 1.06E-03 

0.0 O.OOE+oO O.OOE+OO 

0.0 5.26E-04 2.21E-03 

0.0 O.OOE+OO O.OOE+OO 

0.0 2.63E-04 1.06E-03 

0.0 2.63E-04 1.06E-03 

0.0 O.OOE+oO O.OOE+oO 

0.0 O.OOE+OO O.OOE+oO 

0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+OO 

0.0 
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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) 
.. .-

~. ;:- i.,;~, ' '~ .... ~ 

; ;~:.~~. . · . · Total Emission (s}1~1 ~=. Number of Trip 
. 'J. ·- :;,1• .. .. .. .. - - -· -· 

.,:'·;' 
.. ·\ , .. ·.,_.; . ·~~---.0 7.!·. ... :~-~.j-_ :~ Hour ~ u.,,1 ... ~ -

~ .: .. ' .,., '. ._ ··.t-~··'-" .. 
/',::. .:. ·- .. -.. 

" - - . ~- ... · -;. .. & •• •• ,· • ,;i.--~• • • T,j.; .z-:·"'~ ... . . 
-·. 

Arrlval : -. ·Hotelllng~'· ·-

Departure Maneuvering 
•• _ ... ,. ·:'"·%~':."' 
·· Slow Ciul~- · ·; °F~ii:way Cr\jise . ~~:tiofemng 

01 0 0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 0 0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 

09 1 1 0.9 1.4 2.0 

10 1 1 0.9 1.4 2.0 

11 1 1 0.9 1.4 2.0 

12 1 0 0.9 1.4 2.0 
. 

13 1 0 0.9 1.4 2.0 

14 0 0 0.0 0.0 0.0 

15 1 1 0.9 1.4 2.0 

16 1 1 0.9 1.4 2.0 

17 1 0 0.9 1.4 2.0 

18 1 0 0.9 1.4 2.0 

19 0 0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 

22 0 1 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 

24 0 0 0.0 0.0 0.0 

· .. :Dallv.Jrnlssltin (g) 8.5 12.5 17.7 

-·. -· To.~l Daily Emission (g) 
Note: 

[l] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number ofTrip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.5 

0.5 

0.0 

0.5 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

o.o 
o.o 
4.1 

73.3 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 

G:\env\project\235928\12 Reports Deliverables\6 Revised Draft 4\Area lOb\Appendix\Annex A4.2-1 Calculation of Marine Vessels Emissions_VG.xlsx 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.0 

0.0 

5.7 

:,;:';/)~: .- .;,;~-;~ '} ,. -.1, t.; : 1: : , •..• :·;.:i-,f 
EmlssloQ Rate (ilsJ f~-

- ,,: R~~Departure:t'2ft: 
·- - ~!~~--~!{' ·: ::tt::..: ~·;.~. -.~ - i 

.. :I'. ;i.. . lt. -t.! 

M,~~_ru-'G°~rlng 7 sra;,l,b·uise: .-1 Falrw~y Cruise . . t1ot"eil1ni1ll' . Navtrat1~~12J 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 o.o 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.1 2.1 0.0 S.26E-04 2.21E-03 

2.1 2.1 0.0 S.26E-04 2.21E-03 

2.1 2.1 0.0 S.26E-04 2.21E-03 

0.0 0.0 0.0 2.63E-04 1.06E-03 

0.0 o.o 0.0 2.63E-04 1.06E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.1 2.1 0.0 S.26E-04 2.21E-03 

2.1 2.1 0.0 S.26E-04 2.21E-03 

0.0 0.0 0.0 2.63E-04 1.06E-03 

0.0 0.0 0.0 2.63E-04 1.06E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.1 2.1 0.0 2.63E-04 1.lSE-03 

0.0 0.0 o.o O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

12.5 12.4 0.0 
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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 (Sunday/ Public Holidays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 

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 

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 

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 

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 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 0.9 1.4 2.0 0.5 0.9 2.1 2.1 0.0 5.26E-04 2.21E-03 

10 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.1 0.0 5.26E-04 2.21E-03 

11 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 l.06E-03 

12 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.1 0.0 5.26E-04 2.21E-03 

13 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 

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 5.26E-04 2.21E-03 

16 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.1 0.0 5.26E-04 2.21E-03 

17 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 

18 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 

19 0 0 o~ ~o ~o 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 0.00E+OO 

8.5 12.5 17.7 4.1 4.7 10.4 10.3 0.0 

68.2 

Note: 

(1) Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

(2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = 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 Kaito Ferry Service between Discovery Bay and Peng Chau 

Daily FSP emission (Weekdays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) . ·• .. ~~./;?.? .·, 
Num~erRfJrip 

. .,.::-':..::.. ~ . ~ Hour 

Dej>'arture ._, Hotelling:. Marfei1verliff·· .. ;· Sf6v/Cryfse :-

01 0 0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 0 0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 

09 1 1 0.9 1.3 1.9 

10 1 1 0.9 1.3 1.9 

11 1 1 0.9 1.3 1.9 

12 1 0 0.9 1.3 1.9 

13 1 0 0.9 1.3 1.9 

14 0 0 0.0 0.0 0.0 

15 1 1 0.9 1.3 1.9 

16 0 0 0.0 0.0 0.0 

17 1 0 0.9 1.3 1.9 

18 1 0 0.9 1.3 1.9 

19 0 0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 

22 0 0 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 

24 0 0 0.0 0.0 0.0 

·oaily [fnlsston(gj ; 
~ .. . •. r.:. . .. -• . 

15.2 10.8 7.4 

Note: 

[1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling = Emission of hotelling during arrival and departure 

:'. ·:Total ~mission ti1% 

-. H~elllng 
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 

0.4 0.9 

0.4 0.9 

0.4 0.9 

0.4 0.0 

0.4 0.0 

0.0 0.0 

0.4 0.9 

0.0 0.0 

0.4 0.0 

0.4 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

3.5 3.7 

56.7 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

2.0 

2.0 

0.0 

-
.. 

0.0 

0.0 

2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

2.0 

2.0 

0.0 

0.0 

0.0 

2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8.0 

,; 

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 

0.0 

:, -: eni1~~1on_Rat~ {g/sf ··- · 
,:.?~ .~~}:.~ . -~-;J'l,.'.i -

,-.':t;. t IIX±-1fil: N ... ;;_,.~121 
. nO e IJ'ig,,-0

• 8YJ~Q!:l -

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+oO 

O.OOE+OO O.OOE+oO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+oO 

O.OOE+oO O.OOE+OO 

O.OOE+OO O.OOE+OO 

5.12E-04 2.14E-03 

5.12E-04 2.14E-03 

5.12E-04 2.14E-03 

2.56E-04 1.03E-03 

2.56E-04 1.03E-03 

O.OOE+OO O.OOE+OO 

5.12E-04 2.14E-03 

O.OOE+OO O.OOE+OO 

2.56E-04 1.03E-03 

2.56E-04 1.03E-03 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+oO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+oO O.OOE+OO 
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Project: Discovery Bay: Optimization of Land Use 

Title: Calculation of Marine Emission from Ka Ito Ferry Service between Discovery Bay and Peng Chau 

D~'.ly ~SP .~mission (Saturday)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 

01 0 0 0.0 0.0 0.0 o.o 0.0 

02 0 0 0.0 0.0 0.0 o.o o.o 
03 0 0 0.0 0.0 0.0 o.o 0.0 

04 0 0 0.0 0.0 0.0 
05 0 0 0.0 0.0 0.0 
06 0 0 0.0 0.0 0.0 
07 0 0 0.0 0.0 0.0 
08 0 0 0.0 0.0 0.0 
09 1 1 0.9 1.3 1.9 
10 1 1 0.9 1.3 1.9 
11 1 1 0.9 1.3 1.9 
12 1 0 0.9 1.3 1.9 
13 1 0 0.9 1.3 1.9 
14 0 0 0.0 0.0 0.0 
15 1 1 0.9 1.3 1.9 
16 1 1 0.9 1.3 1.9 
17 1 0 0.9 1.3 1.9 
18 1 0 0.9 1.3 1.9 
19 0 0 0.0 0.0 0.0 
20 0 0 0.0 0.0 0.0 
21 0 0 0.0 0.0 0.0 
22 0 1 0.0 o.o 0.0 
23 0 0 0.0 o.o 0.0 
24 0 0 0.0 0.0 0.0 

8.3 12.1 17.1 

Note: 

[1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

(2) Emission during Hotelling= Emission of hotelling during arrival and departure 

o.o 
o.o 
o.o 
o.o 
o.o 
0.4 

o.4 
0.4 

0.4 

0.4 

o.o 
o.4 
o.4 
o.4 
o.4 
o.o 
o.o 
o.o 
o.o 
o.o 
o.o 
4.0 

71.2 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.9 

0.0 

0.0 

0.0 

0.9 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.0 

0.0 

5.5 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.0 2.0 0.0 5.12E-04 2.14E-03 

2.0 2.0 0.0 5.12E-04 2.14E-03 

2.0 2.0 0.0 5.12E-04 2.14E-03 

0.0 0.0 0.0 2.56E-04 1.03E-03 

0.0 0.0 0.0 2.56E-04 1.03E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.0 2.0 0.0 5.12E-04 2.14E-03 

2.0 2.0 0.0 5.12E-04 2.14E-03 

0.0 0.0 0.0 2.56E-04 1.03E-03 

0.0 0.0 0.0 2.56E-04 1.03E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.0 2.0 0.0 2.56E-04 1.12E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

12.1 12.0 0.0 
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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 (Sunday/ Public Holidays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 
,-, -

. Numbe'r:ofi~p 
·,· ·, --

. , Total ~mlssfDl'1 (g)~l,1,. ., . '' .. -- ·!~. ,. :",· ., 

- . ·. 

Hour ~~ .. ::<:: ~::i a, 

I . .._: . -:. . ~' ' ·.- Ir\. _· '! .... 
... Arrival 

' ~~-;;.,-, .. 0

Arrival Departure Hoteliii,i -·. Maneuvfu:Jng Slow Cruise :. J'.~ \'. _ .. 

01 0 0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 0 0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 

09 1 1 0.9 1.3 1.9 

10 1 1 0.9 1.3 1.9 

11 1 0 0.9 1.3 1.9 

12 1 1 0.9 1.3 1.9 

13 1 0 0.9 1.3 1.9 

14 0 0 0.0 0.0 0.0 

15 1 1 0.9 1.3 1.9 

16 1 1 0.9 1.3 1.9 

17 1 0 0.9 1.3 1.9 

18 1 0 0.9 1.3 1.9 

19 0 0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 

22 0 0 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 

24 0 I 0 0.0 0.0 0.0 

_ :._.;Dally.Emls~~n (gj __ :: :,. 8.3 12.1 17.1 .. 
- T6ta(Daily Emission (g) 

.. ~e> 

Note: 

[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number ofTrip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

'. , . 
!.."'. 

· Falr,j~)'Crul~i '. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.4 

0.4 

0.4 

0.4 

0.4 

0.0 

0.4 

0.4 

0.4 

0.4 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.0 

66.2 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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··~J-
-· 

Hotelllng 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.9 

0.9 

0.0 

0.9 

0.0 

0.0 

0.9 

0.9 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.6 

• .-- --
!""· .I .... ---

j_;.~~~·· 
,, .-., : ' 

) . .. 
:~:i'irrilsslon Rate {g/;) -

ii:. · ~. Depi1rtUf~-:'. _ 
•:C jf: ~/ !3IJw·,:,-· .J~ ··=~4 .. ~· _.: ·.:_:: .. 

Maneu~~ring ' sio;;, Cruise Fairway cruise ii~iiilllnifl ·· '"p;,fav1gat10Jfll. 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

,.. I 
• ·-I 
r, -I 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO ... -0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO I 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

~· -I 
111· -2.0 2.0 0.0 S.12E-04 2.14E-03 

2.0 2.0 0.0 5.12E-04 2.14E-03 

0.0 0.0 0.0 2.56E-04 1.03E-03 

2.0 2.0 0.0 S.12E-04 2.14E-03 

0.0 0.0 0.0 2.56E-04 l.03E-03 

' 
I -

,. I • -0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

2.0 2.0 0.0 5.12E-04 2.14E-03 ,. . I 
2.0 2.0 0.0 S.12E-04 2.14E-03 
0.0 0.0 0.0 2.56E-04 l.03E-03 
0.0 0.0 0.0 2.56E-04 1.03E-03 

• -
' 

I -0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO "" I 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

ID -
-- I • -0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

10.1 10.0 0.0 ,- I • -
,.. I • -
- I • -
r I • -'-.. 

I .; -
,..__ I .. • '-

I 
• • 

I 
• • 

-- I .__ • 
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Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Peng Chau 

Daily SOZ emission (Weekdays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 
~- . . ~ . . ' - .. •. -. ,'. 

•·;:··--, 
- . ~;,, .... -

·-. · .. _ / -~"·.-(· .'Ar.rfvaJ _.~.:t:Jt~;;- __ , .... •·.,._.· 
~ '--,- ...... c - ' .. .-1,· ...... c ... -. *·~' · ·· ·',··•1'" .. i="t)- · 

Mant!1ryerlng ~- 1-.,>..SIQW gLIJSe ·.· fa!rWay Cruise.: . ,· tto\e1111'.1_& 
01 0 0 0.0 0.0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

05 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 0 0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 

09 1 1 0.5 0.9 1.3 

10 1 1 0.5 0.9 1.3 

11 1 1 0.5 0.9 1.3 

12 1 0 0.5 0.9 1.3 

13 1 0 0.5 0.9 1.3 

14 0 0 0.0 0.0 0.0 

15 1 1 0.5 0.9 1.3 

16 0 0 0.0 0.0 0.0 

17 1 0 0.5 0.9 1.3 

18 1 0 0.5 0.9 1.3 

19 0 0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 

22 0 0 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 

24 0 0 0.0 0.0 0.0 

' Daiiy Erttlsslon (g) ' . 
~ ~ .- ..... ' .. , .. 3.9 7.4 10.6 

Note: 

[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number ofTrip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.3 

0.0 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.5 

37.4 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

0.5 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.0 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO 0.00E+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 o.o 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

1.4 1.4 0.0 2.74E-04 1.48E-03 

1.4 1.4 0.0 2.74E-04 1.48E-03 

1.4 1.4 0.0 2.74E-04 1.48E-03 

0.0 0.0 0.0 1.37E-04 7.09E-04 

0.0 0.0 0.0 1.37E-04 7.09E-04 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

1.4 1.4 0.0 2.74E-04 1.48E-03 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 1.37E-04 7.09E-04 

0.0 0.0 0.0 1.37E-04 7.09E-04 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 0.00E+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

5.5 5.6 0.0 
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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 S02 emission {Saturday)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 
-· 

"' 
-, ' ,- · · :}·.~tf·:· L_ Iota! Emlssioii'. (g)111 i. ,;•1.:. ... - J ·-

{"' Number of Trip ' 
•. 

I-lour_',_: •, - t· : ,_ ,. 
~. -~-~ '• :,,~val -:~ ~-:.t1;[ ~ )., ~f.~ _. ·-.f(\.· ... . - ~ -•. -, . 

Arrival' Departure Hot~illng ·: Maneuverl1ig .. Sloweiuls~ FaJr:way 'Cruise ~ Hotelling . 

01 0 0 0.0 0.0 0.0 

02 0 0 0.0 0.0 0.0 

03 0 0 0.0 0.0 0.0 

04 0 0 0.0 0.0 0.0 

OS 0 0 0.0 0.0 0.0 

06 0 0 0.0 0.0 0.0 

07 0 0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 

09 1 1 o.s 0.9 1.3 

10 1 1 0.5 0.9 1.3 

11 1 1 o.s 0.9 1.3 

12 1 0 0.5 0.9 1.3 

13 1 0 0.5 0.9 1.3 

14 0 0 0.0 o.o o.o 
15 1 1 0.5 0.9 1.3 

16 1 1 0.5 0.9 1.3 

17 1 0 0.5 0.9 1.3 

18 1 0 0.5 0.9 1.3 

19 0 0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 

22 0 1 0.0 0.0 0.0 

23 0 0 o.o 0.0 0.0 

24 0 0 0.0 0.0 0.0 

.' I Oajly EmJsslon (g} . 4.4 8.3 11.9 

-- Tcital Daiiy-_Emission (g) 

Note: 

(1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

(2) Emission during Hotelling = Emission of hotelling during arrival and departure 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.3 

0.3 

0.3 

0.3 

0.3 

0.0 

0.3 

0.3 

0.3 

0.3 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2.8 

47.0 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.5 

o.s 
0.0 

0.0 

0.0 

0.5 

0.5 

0.0 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.0 

3.0 

. ;;J· : \_ -, ,:- ., 
.. "T~-:.-' "" 

_;~: :oepa,~ure : ·-::-i,f -"'i'i',;.~ ?f)~ r- _:. iJ~l-.. , 

M~netlveiing -:c, sioWCriilse·~·- • Fairway Cpilse : 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

o.o 0.0 0.0 

0.0 0.0 0.0 

o.o 0.0 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

1.4 1.4 0.0 

1.4 1.4 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

1.4 1.4 0.0 

0.0 o.o 0.0 

o.o 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

8.3 8.4 0.0 

- .. 
~~· ~· ' ·V)-

Emi~1on ·it'a:U Ws> '.• 

•· -~ ,, . ;-.:· .:.~~. ~ ·-~? i:"=: ·~ 
;,Hotellfri~ .. _ ·1tlavlgatfo111if 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

2.74E-04 1.48E-03 

2.74E-04 1.48E-03 

2.74E-04 1.48E-03 

1.37E-04 7.09E-04 

1.37E-04 7.09E-04 

O.OOE+OO O.OOE+OO 

2.74E-04 1.48E-03 

2.74E-04 1.48E-03 

1.37E-04 7.09E-04 

1.37E-04 7.09E-04 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

1.37E-04 7.71E-04 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 
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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 502 emission (Sunday/ Public Holidays)(Travel between Discovery Bay and Peng Chau via Trappist Haven Monastery) 

01 0 0 M M M M M M M M 

02 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

03 0 0 M M M M M M M M 

04 0 0 M M M M M 

05 0 0 M M M M M 

06 0 0 M M M M M 

07 0 0 M M M M M 

08 0 0 M M M M M 

09 1 1 0.5 0.9 1.3 0.3 0.5 

10 1 1 0.5 0.9 1.3 0.3 0.5 

11 1 0 0.5 0.9 1.3 0.3 0.0 

12 1 1 0.5 0.9 1.3 0.3 0.5 

13 1 0 0.5 0.9 1.3 0.3 0.0 

14 0 0 0.0 0.0 0.0 0.0 0.0 

15 1 1 0.5 0.9 1.3 0.3 0.5 

16 1 1 0.5 0.9 1.3 0.3 0.5 

17 1 0 0.5 0.9 1.3 0.3 0.0 

18 1 0 0.5 0.9 1.3 0.3 0.0 

19 0 0 0.0 0.0 0.0 0.0 0.0 

20 0 0 0.0 0.0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 0.0 0.0 

22 0 0 QO QO QO ~o ~o 
23 0 0 QO ~o ~o QO QO 

24 0 0 0.0 0.0 0.0 0.0 0.0 

__ qally Emission (g) 4.4 8.3 11.9 2.8 2.5 

43.7 

Note: 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling = Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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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 

1.4 1.4 0.0 

1.4 1.4 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

0.0 0.0 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

1.4 1.4 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 

6.9 7.0 0.0 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO Q;OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

2.74E-04 1.48E-03 

2.74E-04 1.48E-03 

1.37E-04 7.09E-04 

2.74E-04 1.48E-03 

1.37E-04 7.09E-04 

O.OOE+OO O.OOE+OO 

2.74E-04 1.48E-03 

2.74E-04 1.48E-03 

1.37E-04 7.09E-04 

l.37E-04 7.09E-04 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 
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- ·---·-·I ...... , ............. IIILGI.IUII UI Lana use 
Title: Model Input Parameter for Passenger Ferry Service between Discovery Bay and Peng Chau 

... - f . ~ 

51:ll_dl, Height/ R,,le""' --
Eiiit\~..r«ity {m/s}''I ' 

Name SourcelD ~-~ x' y Exit T!irnper.,tuf'fl tKI''! Dlamet~· (mJPI rii,!,,.Jon ilate (g/s) 
HftlfhtJn:,f'! ·,. :.... ' .. "~ .... ' 

.. :- ·'~ 
Hotelling (Direct Travel) OPHOOl Point 820373 817006 6.2 773 8 0.7 Note Ill 

DPMOOl Point 820370 816986 6.2 773 8 0.7 Note[21 

OPM002 Point 820367 816966 6.2 773 8 0.7 Note 12! 

OPM003 Point 820370 816946 6.2 773 8 0.7 Note[2) 

DPM004 Point 820384 816933 6.2 773 8 0.7 Note 12) 

DPM005 Point 820399 816919 6.2 713 8 0.7 Note (21 

DPMD06 Point 820413 816905 6.2 713 8 0.7 Note (21 

OPM007 Point 820427 816891 6.2 773 8 0.7 Note [21 

DPM008 Point 820441 816876 6.2 773 8 0.7 Note [2] 

DPM009 Point 820456 816862 6.2 713 8 0.7 Note[2) 

DPMOlO Point 820470 816848 6.2 773 8 0.7 Note [21 

DPMOll 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 6.2 713 8 0.7 NoteJ2] 

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 [2) 

DPM021 Point 820642 816711 6.2 773 8 0.7 Note [2) 

DPM022 Point 820657 816698 6.2 773 8 0.7 Note 121 

DPM023 Point 820673 816686 6.2 773 8 0.7 Note[2) 

OPM024 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 12] 

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 816S98 6.2 773 8 0.7 Note [2) 

DPM031 Point 820798 816586 6.2 773 8 0.7 Note (21 

OPM032 Point 820813 816573 6.2 773 8 0.7 Note [2) 

DPM033 Point 820829 816561 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 502 Emission Summary in Page 19 to Page 42) 

[21 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 502 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. 
[3] 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 Terminal"(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 

., 
• ~1-: ~~-ii>& 
Hotelling ( via Trappist Haven 

Monastery) 

Navigation ( via Trappist 
Haven Monastery ) 

Note: 

DTHOOl 

DTMOOl 

DTM002 

DTM003 

DTM004 

DTMOOS 

DTM006 

DTM007 

DTM008 

DTM009 

DTMOlO 

DTMOll 

DTM012 

DTM013 

DTM014 

DTMOlS 

DTM016 

DTM017 

DTM018 

DTM019 

DTM020 

DTM021 

DTM022 

DTM023 

DTM024 

DTM025 

DTM026 

DTM027 

DTM028 

DTM029 

DTM030 

DTM031 

DTM032 

Point 820373 

Point 820369 

Point 820366 

Point 820368 

Point 820382 

Point 820397 

Point 820411' 

Point 820425 

Point 820439 

Point 820453 

Point 820467 

Point 820481 

Point 820494 

Point 820507 

Point 820519 

Point 820530 

Point 820535 

Point 820540 

Point 820545 

Point 820550 

Point 820555 

Point 820560 

Point 820565 

Point 820570 

Point 820575 

Point 820580 

Point 820585 

Point 820590 

Point 820596 

Point 820601 

Point 820606 

Point 820611 

Point 820616 

817006 6.2 773 8 0.7 

816986 6.2 773 8 0.7 

816966 6.2 773 8 0.7 

816947 6.2 773 8 0.7 

816932 6.2 773 8 0.7 

816918 6.2 773 8 0.7 

816904 6.2 773 8 0.7 

816890 6.2 773 8 0.7 

816876 6.2 773 8 0.7 

816862 6.2 773 8 0.7 

816848 6.2 773 8 0.7 

816834 6.2 773 8 0.7 

816818 6.2 773 8 0.7 

816802 6.2 773 8 0.7 

816787 6.2 773 8 0.7 

816770 6.2 773 8 0.7 

816750 6.2 773 8 0.7 

816731 6.2 773 8 0.7 

816712 6-2 773 8 0.7 

816692 6.2 773 8 0.7 

816673 6.2 773 8 0.7 

816654 6.2 773 8 0.7 

816634 6.2 773 8 0.7 

816615 6.2 773 8 0.7 

816596 6.2 773 8 0.7 

816576 6.2 773 8 0.7 

816557 6.2 773 8 0.7 

816538 6.2 773 8 0.7 

816518 6.2 773 8 0.7 

816499 6.2 773 8 0.7 

816480 6.2 773 8 0.7 

816460 6.2 773 8 0.7 

816441 6.2 773 8 0.7 

(l] The emi,,lon rate adopted~ Hourly emission of hotelllns [ar,ivalJ + Hourly emission of hotelling (departure) (Hourly Emission Rate, (hotemngJ are given in Daily NOx, RSP, FSP and so, Emission Summary in Page 19 to Page 42) 

Note (1) 

Note (2) 

Note (2) 

Note (2) 

Note (2) 

Note[2) 

Note[2) 

Note [2) 

Note (2) 

Note (2) 

Note (2) 

Note [2) 

Note (2) 

Note (2) 

Note [2) 

Note [2) 

Note [2) 

Note (2) 

Note [2) 

Note (2) 

Note (2) 

Note [2) 

Note [2) 

Note (2) 

Note (2) 

Note [2) 

Note (2) 

Note [2) 

Note (2) 

Note[2) 

Note (2) 

Note [2) 

Note [2) 

(2) The emission rate adopted : (Hourly emis,ion rate of navigation (ar,lval) + Hourly emission rate of navigation (departure))/Number of Navigation Sources (i.e. 32 sources for this ferry route) [Hourly Emission Rales (navigation) are given in Daily NOx, RSP, FSP and S02 Emission Summary in Page 19 to Page 42) 
Higher emission of slow "" lse is found co m~ared with fairway cruise and ma neuvering mode. 

D~ to the uncertainty on the location of navigation route under each mode, the eml,slon during navigation is evenly d!nrlbuted amonB the navigation 1oute as a conservative approach_ 

13] No information ftom the o~ra1or is available. Information for release hel&ht, exit temperature an-d chimney diameter for passenger vessels based on lnlormallon from approved EIA study "Expansion of Heliport Facilities at Macau Ferry Terminal"(AEIAR-095/2006) 
[ 4 J No I nfor mat Ion from the ape ra\o r Is ava Ila ble. Info rma11on !or exit velo<:lty of passenger furies based on information from approved E IA study "Organic Waste Treatmo nt Facl I itles, ?hose I' [AEIAR-149/2010) 
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DTM-001 to 
DTM 032 
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Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo 

Engine Power and Load Factors under Different Operation Mode of Main Engine 
- : ;.,~ I •:r, -:: . 1. • 

.. -•';. '.· :. Main~~~-~ P~er fkW) ' ; ; . ' 
,::• • :',·:;~.;-··. :·_ .. •, ·_·.~··et " .... :·:=:,,·, 

.-'• . 

.. . ~: ·· .. :i: .- f •• 

Falrw~Y Crul~e· 
: . . ~.. •. "\ .. 
l:{ott?lllng \ · ·-· 

543111 0.00 4_5121 10.0121 12.0131 0.00 0.30 0.45 

Note: 

[1] No information from operator is available. The engine power is referenced to the vessel (GRT 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 mode 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 TIM will be resulted, hence higher emission. 

[4] No information 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 Power and Load Factors under Different Operation Mode of Auxiliary Engine 

f>'":·::p.1····· .• 

~--. ----·,·--
-: -, Falrwa Cr~lsl!'' --_;_.::_~..;..~ .;..::t.! .. :·_, . ; 

66 111 0.43121 0.43121 0.4i21 0.43121 

Note: 

[1] No information from operator is available. The engine power is referenced to the vessel (GRT 0-499) in Table 4-6 of EPD's "Study on Marine Vessels Emission Inventory" . 

[2] No information from operator is available. The load factors are referenced to river trade vessel in Table 4-10 of EPD's "Study on Marine Vessels Emission Inventory". 

Time-in-mode 
--

·- . .--- , Tlme-1.n~mode (miniJt!5) 
--· 

Hotelling Maneuvering : 
- - - - Slo~ Cruise Fairway ~lse --

Arrival s.00 111 1.20121 1.20121 0.28141 

Departure s.00 111 1.80 121 1.26 131 0.00141 

Note: 

[1] The hotelling time is collected from site survey 

[2] TIM of maneuvering and slow cruise (except departure) is referenced to Table 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 640m for Mui Wo Kaito. During departure, the ferry will leave the modelled navigation route under slow cruise mode. 

Therefore, TIM 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 = TIM of maneuvering x vessel speed under maneuvering 

(4) TIM 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 (640m) - Length of navigation route under maneuvering - Length of navigation route under slow cruise 

Length of navigation route under maneuvering = TIM of maneuvering x vessel speed under maneuvering 

Length of navigation route under slow cruise= TIM of slow cruise x vessel speed under slow cruise 
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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 

Emission Factors of Main Engine and Auxiliary Engine 

Engine Type 

• ~-. ~·.. • •• _;4. '"'t • 

Brake Specific Fuel Con~l!mptlon , ; -- tsst,~i 141 -;;- - t -Fuisulphu/coriterit -
-:; ... (%JI5f . 

Main Engine 111 10.00 0.30 0.29 0.21 213 0.05 

Auxiliary Enginel21 10.00 0.40 0.39 0.21 213 0.05 

Note: 

[l) The emission factors of main engine(Cat.l) (All RTVs except (a) chemical/gas/oil tankers with GRT~ 1,000 and (b) all tugs)) in Table 4-16 of EPD's "Study on Marine Vessels Emission Inventory" are adopted. 

[2) The emission factors of auxiliary engine of RTVs in Table 4-16 of EPD's "Study on'Marine Vessels Emission Inventory" are adopted. 

[3) The emission factors of S02 are corrected with the fuel sulphur content according to Section 4.2.31 of EPD's "Study on Marine Vessels Emission Inventory" using the following equation: 

S02 Emission Factor= BSFC x 2 x 0.9755 x Fuel Sulphur Fraction 

[4) BSFC ofthe vessel is referenced to Section 4.2.27 of EPD's "Study on Marine Vessels Emission Inventory". 

[SI With effective of the Air Pollution Control (Marine Light Diesel) Regulation on 151 April, 2014, the fuel sulphur content limit of the MLD is 0.05%. 

Dally Profile of Passenger Ferry Service between Discovery Bay and Mui Wo 111 

. _-v~- ~ ..... ~ ·-:-,·. .ii:_-_J-.)?f~· Number of Ttip'. ·:f~----• ,, -· 
' ; ~;:r,;al121:,-- ·• · a' J.\f · -~ -Hours ~i \ J_~-·· .1./ .. ., _.,.~ Yo·e~a;';..,; -13J::li'1'·.~' ;.'*";~ ,.- . :4i:: '-f: .• • .--: . 

<.b •. ="-, ~u~-,.~·- · ii; • ~ ·- .. ~- . · -,L 
#~1-

--. ~ ... . i""{, - ., • ~,. &. ~ ..-... . . .· ,; :Sun.day/ ·-:t 
-~. '_· 

\veekd~y Jahihlay'. . 
_ ~Public Holiday witekdav I_!· 

. ' 

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 1 0 0 0 1 0 

09 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 

16 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 

20 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 

Note: 

[l) The daily schedule and sailing time of the ferry service is referenced to Transport Department's website. 

[2) The hour of arrival is determined by the departure time at Mui Wo and the sailing time to arrive Discovery Bay. 

E.g. If a ferry departs from Mui Wo at 07:45 (Hour 8) and the sailing time is 20 minutes from Transport Department's website, it will arrive Discovery Bay at 08:05 (Hour 9). 

The arrival hour of the ferry is therefore Hour 9. 

[3) The hour of departure is the hour that the ferry departs at the Discovery Bay. 
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•• - . I-
"" -· 1:11 

Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo 

I Daily NOx emission (Weekdays) -I ~ -- '" 01 0 0 0 O O O O O O O O.OOE+OO O.OOE+OO 

I ~ - .... 
I ~ 
-- 'J/ 

I 

02 
03 
04 
05 
06 
07 
08 
09 
10 

0 0 0 0 0 O.OOE+OO 
O.OOE+OO 

0 0 0 0 0 O.OOE+OO 
0 0 0 0 0 0 0 O.OOE+OO 

O.OOE+OO 

0 0 0 
0 0 0 0 0 0 O.OOE+OO 

O.OOE+OO 

0 0 0 0 
0 0 0 0 0 0 O.OOE+OO 0 0 0 0 

0 0 0 0 0 0 O.OOE+OO 0 0 0 0 

0.00E+OO 
O.OOE+OO 

0 6.57E-03 3.40E-02 
0 0 0 O.OOE+OO 0 0 0 0 0 0 0 
1 0 0 0 0 44 64 15 24 

0 0 0 0 O.OOE+OO 0 0 0 0 0 0 O.OOE+OO 
0 0 0 0 0.00E+OO 0 0 0 0 0 0 O.OOE+OO - • 11 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 

I ... 
12 
13 

0 O.OOE+OO O.OOE+OO 0 0 0 0 0 0 0 0 0 
0 0 0 O.OOE+OO 0 0 0 0 0 0 0 O.OOE+OO -- .. 14 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O,OOE+OO 

I -
15 
16 
17 

66 67 0 6.57E-03 3.70E-02 
0 0 O.OOE+OO 0 0 0 0 0 0 0 0 O.OOE+OO 

0 1 0 24 0 0 0 
0 O.OOE+OO 0 0 0 0 0 0 0 0 0 O.OOE+OO 

I -I -I 
" 

• 
... 

18 
19 
20 
21 
22 
23 
24 -

::..·:!\Ji.::a.-~r·· 

. --~-~::.~; ..... . . 

O.OOE+OO 

0 0 O.OOE+OO 

O.OOE+OO 

0 0 0 0 0 0 0 0 
0 0 0 O.OOE+OO 0 0 0 0 0 0 0 

0 0 0 O.OOE+OO 0 0 0 0 0 0 0 

O.OOE+OO 
O.OOE+OO 

0 0 O.OOE+OO O.OOE+OO 
0 0 0 O.OOE+OO 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 
0 0 0 O.OOE+OO 0 0 0 0 0 0 0 
0 0 0 O.OOE+OO 0 0 0 0 0 0 0 

.. Daily Emission (g) 24 67 0 66 24 44 64 15 
_ Tot,ll ~airy Emission Csr ·. ·, 303 

O.OOE+OO 
O.OOE+OO 

- • Note: 

I [1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) -I • [2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure -I - • 
I -· .. I -I - • 
I -I -I - • 
I ... --- _ _. 
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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 NOx emission (Saturday) .. ,, ;,: ,~ - 'i=~:· '..~·: Total Emission le\1~1,; .. ' 
;.,_. .x .' \ Emis~l~n Rate (U~J°" . : · Number of Trip •\:. ·':i. .. I !'6-·"-> • ...... ,1 

•) Hour ?~; .. , r.·.: .c -- •• 

.Arn~) ·.~ C 'c ;·" .;.~-,: P!!i>m:tur~ ... '• 
; r-- . . ~. ~-> ~ ·: .. ··.:-.1' -·/r .-.'· ., . '. 

.. ', - - - :_ ·~ ~--.-~ . . :; . ., -: -~ 

Arrival Departure 
·~ Hotelll~g . Maneij~t}ng:t ;- : Slow Cruise Fairway Cruise .· }lotelllng ·, Maneuvei:Jftg · ~}Slow ti,Jlse ~·: Fairway Cruise ttotenr.riF ~ Niivl~611121 .· .. 

01 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 

.\ •1 --
I ,·. II 

1 , . 
ll 

,...., ;1 

02 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 O.OOE+OO O.OOE+oO 
04 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 O.OOE+OO O.OOE+oO 

lr.' n 

' 
] 
ii 

06 0 0 . 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 
07 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 
08 0 1 0 0 0 0 24 66 67 0 6.57E-03 3.70E-02 

,,. I ., • 
09 1 0 24 44 64 15 0 0 0 0 6.57E-03 3.40E-02 
10 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 
11 0 1 0 0 0 0 24 66 67 0 6.57E-03 3.70E-02 

' 
· 1 
-~ 

12 1 0 24 44 64 15 0 0 0 0 6.57E-03 3.40E-02 
13 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+oO 
14 0 1 0 0 0 0 24 66 67 0 6.57E-03 3.70E-02 
15 1 0 24 44 64 15 0 0 0 0 6.57E-03 3.40E-02 
16 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 
17 0 1 0 0 0 0 24 66 67 0 6.57E-03 3.70E-02 
18 1 0 24 44 64 15 0 0 0 0 6.57E-03 3.40E-02 
19 0 1 0 0 0 0 24 66 67 0 6.57E-03 3.70E-02 
20 1 0 24 44 64 15 0 0 0 0 6.57E-03 3.40E-02 
21 1 1 24 44 64 15 24 66 67 0 l.31E-02 7.llE-02 

' 
·1 

"::I 

' 
1 

.":.'.ii 

• l ·21 

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 ' 

·1 
·:;t 

Dai_ly Emission {g) -<.-.. · 142 266 381 88 142 398 401 0 
Total Daily Emission (gr· .. 1,819 _ 

Note: 
,. I 

·1 

[1) Total Emission = (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

(2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure ' 
I 

.}l 
'-

I 

' ::I 

,,. J .. ..1l 
'-

I 

' .J 
'--

.,- ~ 

' 
.:..i 

( ·-"' 
. ...;I 

€--~ ,s::,.a 

.- _..; .; 
~ 

~ 

€ . .;J 
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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 NOx emission (Sunday/ Public Holidays} 
:;:..,,. 
. ·Hour 
-'l"- . . . ·1:-:.·•·t 

•! 

·.· ~ 

rll~rnber of ·Trip· 
. ~-- -- .. '. ,'. :_ ,;;._ 

• u:~. 

:~·· .o~PJuture· -
01 0 0 0 O O O O O O O O.OOE+oO O.OOE+oO 
02 0 0 0 O O O O O O 0 O.OOE+OO O.OOE+oO 
03 0 0 0 0 O O O O O 0 O.OOE+OO O.OOE+OO 
04 0 0 0 0 O O O O O 0 O.OOE+OO O.OOE+oO 
05 0 0 0 O O O O O O 0 O.OOE+OO O.OOE+oO 
06 0 0 0 0 0 0 0 0 0 0 O.OOE+OO O.OOE+OO 
07 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 O.OOE+OO O.OOE+OO 
09 0 1 0 0 0 0 24 66 67 0 6.57E-03 3.70E-02 
10 1 0 M M ~ B O O O 0 6.57E-03 3.40E-02 
11 0 1 0 0 0 0 M ~ ~ 0 6.57E-03 3.70E-02 
12 1 1 1.31E-02 7.llE-02 
13 1 0 M « ~ B O O O 0 6.57E-03 3.40E-02 
14 0 1 0 0 0 0 M ~ ~ 0 6.57E-03 3.70E-02 
15 1 0 M M ~ B O O O 0 6.57E-03 3.40E-02 
16 1 1 1.31E-02 7.llE-02 
17 0 1 0 0 0 0 M ~ ~ 0 6.57E-03 3.70E-02 
18 1 0 M « ~ B O O O 0 6.57E-03 3.40E-02 
19 0 1 0 0 0 0 M ~ ~ 0 6.57E-03 3.70E-02 
20 1 0 M M ~ B O O O 0 6.57E-03 3.40E-02 
21 1 1 1.31E-02 7.llE-02 
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 t;mlssio!I IB) 189 354 508 118 189 531 535 0 
Total_i:laily_ E_~jsslon (g). 2,425 

Note: 

[1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise + Fairway Cruise) during arrival and departure 
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ntle: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo 

Daily RSP emission (Weekdays) 

Hour· 
Number ofTr~p .... ~ r,::-..... . , ~ Arrival 

Arrival -:-Sla_W Cruise 

01 0 0 0.0 0.0 0.0 
02 0 0 0.0 0.0 0.0 
03 0 0 0.0 0.0 0.0 
04 0 0 0.0 0.0 0.0 
OS 0 0 0.0 0.0 0.0 
06 0 0 0.0 0.0 0.0 
07 0 0 0.0 0.0 0.0 
08 1 0 0.9 1.4 2.0 
09 0 0 0.0 0.0 0.0 
10 0 0 0.0 0.0 0.0 

11 0 0 0.0 0.0 0.0 
12 0 0 0.0 0.0 0.0 
13 0 0 0.0 0.0 0.0 
14 0 0 0.0 0.0 0.0 
15 0 0 0.-0 0.0 0.0 
16 0 1 0.0 0.0 0.0 
17 0 0 0.0 0.0 0.0 

18 0 0 0.0 0.0 0.0 
19 0 0 0.0 0.0 0.0 
20 0 0 0.0 0.0 0.0 

21 0 0 0.0 0.0 0.0 
22 0 0 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 

24 0 0 0.0 0.0 0.0 
Daily ~mission (g) _ _ 0.9 1.4 2.0 

Total ·oaily Emission {g) 

N~~ 1 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

,_ Total Emfsslon (el111 . 

·f'alrway Crulsl! 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 

9.8 

,.-· ••. :c 
. ..J,:,-, 

_. "'.' 1:fotelllng;:f · 
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 
0.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.9 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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, .. 
..• ·...;.. .. . .· -. ' ~~ 

Emission Rate (g/s) 
_, 

" ,- ·, .~ 
" r_ ~· :-:__ -: ~"..' ' 

!~ - - - _::: ,: •r -

.- ;::- Depat\'ure. ,, 
- -

~aneuverlng - si.ow Crul,se (Fai~W~ise ·"' -Hofeijiriifl' -Navigation~-
0.0 O.OOE+OO O.OOE+OO 
0.0 O.OOE+OO O.OOE+OO ' 

0.0 o.o 
0.0 o.o 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 o.o 0.0 O.OOE+OO O.OOE+OO 

~ 
0.0 o.o 0.0 O.OOE+oO O.OOE+QO .. 
0.0 o.o 0.0 O.OOE+OO O.OOE+QO 
0.0 0.0 0.0 O.OOE+oO O.OOE+OO 
0.0 0.0 0.0 2.63E-04 1.06E-03 ' 0.0 o.o 0.0 O.OOE+OO O.OOE+QO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
0.0 0.0 0.0 O.OOE+oO O.OOE+OO ' 0.0 0.0 0.0 O.OOE+OO O.OOE+oO 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+OO 
0.0 O.OOE+OO O.OOE+OO ' 

0.0 0.0 
0.0 0.0 
2.1 2.1 0.0 2.63E-04 1.lSE-03 

0.0 O.OOE+OO O.OOE+QO 
0.0 O.OOE+OO O.OOE+OO ' 

0.0 0.0 
0.0 0.0 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+oO O.OOE+OO 
0.0 O.OOE+OO O.OOE+OO ' 

0.0 o.o 
0.0 0.0 
0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

0.0 O.OOE+OO O.OOE+QO 
0.0 O.OOE+OO O.OOE+OO ' 

0.0 o.o 
0.0 o.o 
2.1 2.1 0.0 

' ., 
,.. 
lr 

,.. 
• 
,.. 
• 
,.. 
• 
,.. I • • 

'" 
I 
• 

- I • • 
- I 
k • 
,.._ I . ., • 
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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 RSP emission (Saturday) 

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 
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 
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 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0.00E+OO 
08 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 0.0 2.63E-04 1.15E-03 
09 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 
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 2.63E-04 1.15E-03 
12 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 
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 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 0.0 2.63E-04 1.15E-03 
15 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 
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 2.63E-04 1.15E-03 
18 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.06E-03 
19 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 0.0 2.63E-04 1.15E-03 
20 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 0.0 2.63E-04 1.0GE-03 
21 1 l 0.9 1.4 2.0 0.5 0.9 2.1 2.1 0.0 5.26E-04 2.21E-03 
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 

·-- t -_ 5.7 8.3 11.8 2.7 5.7 12.5 12.4 0.0 
'--;..i~-- ._ ·····"Total Dally Emission (gr 59.0 
Note: 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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-rr 
Project: Discovery Bay: Optimization of Land Use 

Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo 
,.. 
11n ,, , , 

Daily RSP emission {Sunday/ Public Holidays) 
,, ' Total Ernlsslon C1,J,'c" • __ 1.: 

N.umber of Trip -- .. ' 
Hour . : Ai'i'jval -- .. .; 

: Departure ~- ., i > ·. . ... 
-- - .· .. -

J, . ':i-J.'- - •. 

Enjlsslon Rate (g/s) ,-
.:- ' ~--... ~- ... ~ .. -

,.. 
'"'TI 
-- 1~ 

I ' . Arrival Departure Hotelllhg Maneu·v_eHn,:--. SlowCtulse Falr.eiay Cruise Htrtelllng Maneuverlng s1o·w t:_rulse; : Falnvay ctuise ' .. ll) I ,-- . • • . [1J 
Hote_lling~ . . ,;-Navigation -

01 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OD D.DOE+OD 

02 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.DOE+OD O.DOE+DO 
... 

03 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.ODE+OO O.OOE+DD 

04 0 0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 

OS 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 

o.o 
D.DDE+OO 

O.OOE+OO 

O.ODE+OD 

O.OOE+DO 
,., 

I I 

06 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

07 0 0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 

08 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.0 

0.0 

o.o 

O.OOE+OO 

O.OOE+OO 

O.OOE+DO 

D.DOE+OO 

O.DOE+OO 

O.ODE+DD '! 'l 
I. I 

09 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 

10 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 

11 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 

0.0 

0.0 

0.0 

2.63E-04 

2.63E-04 

2.63E-04 

1.lSE-03 

l.06E-03 

l.lSE-03 
~-- I .. , 1·1 

12 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.1 

13 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 

14 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 

0.0 

0.0 

0.0 

5.26E-04 

2.63E-04 

2.63E-04 

2.21E-03 

l.06E-03 

1.lSE-03 ,·. I 1• 
15 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 

16 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.1 

17 0 1 0.0 0.0 0.0 0.0 0.9 2.1 2.1 

18 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 

19 0 1 0.0 o.o 0.0 0.0 0.9 2.1 2.1 

20 1 0 0.9 1.4 2.0 0.5 0.0 0.0 0.0 

21 1 1 0.9 1.4 2.0 0.5 0.9 2.1 2.1 

22 0 0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 

23 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

24 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 

o.o 
0.0 

2.63E-04 

5.26E-04 

2.63E-04 

2.63E-04 

2.63E-04 

2.63E-04 

5.26E-04 

O.DOE+OO 

O.OOE+DD 

O.DOE+DD 

l.06E-03 

2.21E-03 

l.lSE-03 

l.06E-03 

1.lSE-03 

l.06E-03 

2.21E-03 

O.OOE+OO 

O.DOE+OD 

O.OOE+OO 

,-, ·1 
•• 

,:·· 
·1 
•• 

,-. :1 -Dally Emission (g) 7.6 11.1 15.7 3.6 7.6 16.6 16.5 

Total Daily Emission (g) 78.7 

Note: 

0.0 

i 
·1 -[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure ' 
I -

' 
I -

' 
I -

,.. I 
J -
,... I .. -.... 

I ,.. 
i --- I 
II -I 
Ill -I 
• -
,._ I 
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I .II, - ~ 

I Project: Discovery Bay: Optimization of Land Use 

Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo 

• • 
I Daily FSP emission {Weekdays) 

• • 
I ... • • 01 0 0 0.0 O.O 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

I ..... 
• I •• 

I ..... 
• ! 1' 

I -

03 o.o 0.0 0.0 0.0 O.OOE+OO 

02 0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+DO 0 0.0 o.o 0.0 
0 0 0.0 0.0 0.0 0.0 O.OOE+OO 

04 0 0 o.o 0.0 0.0 o.o 

O.OOE+OO 

0.0 0.0 0 .. 0 0.0 O.OOE+OO O.OOE+DO 
05 0 0 o.o 0.0 0.0 0.0 

1.03E-03 

0.0 
06 0 0 0.0 0.0 0.0 0.0 

O.OOE+OO 

0.0 
07 0 0 0.0 0.0 0.0 0.0 

O.OOE+OO 

0.0 
08 1 1.3 1.9 0.4 0.0 0 0.9 
09 0 0 o.o 0.0 0.0 0.0 0.0 
10 0 0 0.0 0.0 0.0 0.0 0.0 

0.0 0.0 0.0 O.OOE+OO 
O.OOE+DO 
O.OOE+OO 
2.56E-04 
O.OOE+OO 
O.OOE+QO 

O.OOE+OO 
O.OOE+OO 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 

• tW 

I -
O.OOE+DO 
O.OOE+OO 

11 0 0 o.o 0.0 0.0 0.0 

O.OOE+DO 

0.0 
12 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 O.OOE+OO 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

• !"i 14 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+DO 

I -• [ .. 
O.OOE+OO 
1.12E-03 
O.OOE+DO 

15 0 0 0.0 0.0 0.0 o.o 0.0 
16 0 0.0 0.0 0.9 1 0.0 0.0 
17 0 0 0.0 0.0 0.0 0.0 0.0 

O.OOE+OO 
2.56E-04 
O.OOE+OO 

0.0 0.0 0.0 
2.0 2.0 0.0 
0.0 0.0 0.0 

I -• !'.I 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

18 0 0.0 0.0 0.0 0 0.0 0.0 
19 0 0.0 0.0 0.0 0 0.0 0.0 
20 0 0 0.0 0.0 0.0 0.0 0.0 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

I -• ., . 
I -

O.OOE+OO 
22 0.0 0.0 0.0 O.OOE+OO 
21 0 0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 

0 0 0.0 0.0 O.OOE+DO 
23 0 0 o.o 0.0 0.0 0.0 0.0 
24 0 0 0.0 o.o 0.0 0.0 0.0 

O.OOE+DO 
O.OOE+OO 

O.OOE+DO 
O.OOE+OO 

T~al Dallv E'inls'slon (g} 9.6 

j _- ... DallyJml~lon lid 1.9 0.4 0.9 0.9 1.3 

0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
2.0 2.0 0.0 

• • Note: 

I .... 
[1] Total Emission = (Main Engine Emission + Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

• ,,. 
I -

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 

• -· I ...... 
• • 
I ... 
• -··· I - -• •• 
I -• ., 
I ..... 
• •• 
I .~ .___ 

I 
• • 
I ... 
•-- ... 
I ... 
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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 

Dally FSP emission (Saturday) 
'·' 

Niinibe·r· JHai, --~ . . ·- ,. TotatEmisslon (1!'11• 1 . ·. ,:;~ ·: ... . ~- ' ~ ' - -~·-:".... ·.,:· ·r}•- "· ,,,,. ··' .. .-s:~·i·.-· ~. "• ... 
' a·~ '-I•'· ~.I,, -· . - Emission Rate (g/s) ':_, 

Hour 
T.. ,, Arrival 

.-, .... :.-; ' ;~'(,. . Dep~ure'··. · : ... 
,.I, . . ( . 

J~ ;! ' ._. .. .. -~ . . ·_: .""ffs < . . "":: 
.,.. -.Arri~I Departure Hotellli'ig . 

.. 

' Maneuyering , ~:sfow_en.1se·: Fafrway Cruise . Hotelling r;·~ Maneuvering Slowhuise Fairway 'Cn.itse ttotelJini,13 . NavJgationl2l 

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 

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 

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 

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 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 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

09 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 l.03E-03 

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 2.0 2.0 0.0 2.56E-04 l.12E-03 

12 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 l.03E-03 

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 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

15 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 l.03E-03 

16 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0.00E+oO 

17 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 l.12E-03 

18 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 l.03E-03 

19 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

20 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 l.03E-03 

21 1 1 0.9 1.3 1.9 0.4 0.9 2.0 2.0 0.0 S.12E·04 2.14E-03 

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) .. .. 5.5 8.1 11.4 2.6 5.5 12.1 12.0 0.0 
~:-Totafl)ailyEiriisslon (g) 57.3 

Note: 

[1] Total Emission = (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 

:.:;..: 

~:1 •:"-- 1 f, -
;- I --1 
;:.. --'--

l ,-. 
~:1 -
,._, ' I .;. -I 
.,; ;.:ia 

I 
ll.l i. -I 
I. .. J...;.al 

.... . I 
Ii . .l • 
__ - ..... I 

II ~ • 
I 

IIJ JI • 
.... I 
lf...A • 
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• ··-~ - .. 
I ·~ - .. 
I .... - • 
I .-~ 
- 'ri 

I ·~ - . 
I - • 
I .... - •• 
I - . 
I - • 
I -~ - .. 
I -~ - . 
I -~ - . 
I -~ - " I --~ 
- 2 

I -I -~ - "' ! :. 
! :. 
! 9 

! ~ 
~ ~ 
I ~3 

• 

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 (Sunday/ Public Holidays) 

Hotelling·' 

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 
02 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00E+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 
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 
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 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+DO 
09 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

10 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 o.o 2.56E-04 1.03E-03 

11 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

12 1 1 0.9 1.3 1.9 0.4 0.9 2.0 2.0 0.0 5.12E-04 2.14E-03 

13 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 1.03E-03 

14 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

15 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 1.03E-03 

16 1 1 0.9 1.3 1.9 0.4 0.9 2.0 2.0 0.0 5.12E-04 2.14E-03 

17 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

18 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 1.03E-03 

19 0 1 0.0 0.0 0.0 0.0 0.9 2.0 2.0 0.0 2.56E-04 1.12E-03 

20 1 0 0.9 1.3 1.9 0.4 0.0 0.0 0.0 0.0 2.56E-04 1.03E-03 

21 1 1 0.9 1.3 1.9 0.4 0.9 2.0 2.0 0.0 5.12E-04 2.14E-03 

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' ~lsslon {gh. · 7.4 10.8 15.2 3.5 7.4 16.1 16.1 0.0 

,,Total Daily Emlsslori'(gJ 76.5 
Note: 

[1) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission = Engine Power (kW) x Loading Factor x nme-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation= 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 Kaito Ferry Service between Discovery Bay and Mui Wo 

Daily S02 emission (Weekdays) 

·:1 '$ ~N~~ber of Trip 
-. , 

' ~;"~.;_··.,:·.:_..:.~;~ j _ ;: __ '. ;,Total Emission fll\1~~1:\~ ::~··:;:;{.~,·,1~;· \~1 ,I-"" . :t~ ,l --:·. ·'. ' -'.... ..,. . 
~ - - -·- -,' ' ''Em,i~lon ~ate (g/s) :,:~,. i '. Jipur -- -~);;.,i .. . ·~. . -Afriva1J ;:.- . -· ·t~~~:. - .• . -;,:f; ~':I· · . .:>£~-~';"Departure_ .~ If ~~- ,:~~-'"- .·.:.~i,r/.'._-: , • r....:= ...... -3:.:~·} • -· · ;, - .. _ . . - • •" a • ...:, .. \ C 

' Arrival :f< : Departure HoiM!nc · _; -
Mari~UV!!ring · Slow Cruise Fairway t:rµlse ·r.r· Hoielt1ng . ,_,~~verlng . Slow Cnilse r;·. -falrwaY,:duise Hoteli1ngl21 • · Navrgat1onl2I . ) ,: 

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 

02 0 0 0.0 0.0 0.0 o.o 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 o.o 0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
04 0 0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.00E+OO O.OOE+OO 

OS 0 0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

06 0 0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

07 0 0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 0.0 O.OOE+oO 0.00E+OO 

08 1 0 0.5 0.9 1.3 0.3 0.0 0.0 0.0 0.0 l.37E-04 7.09E-04 

09 0 0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO 
10 0 0 0.0 0.0 0.0 o.o 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 o.o o.o o.o 0.0 0.0 0.0 0.0 0.00E+OO O.OOE+OO 
13 0 0 0.0 0.0 0.0 o.o 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 0.00E+OO 
15 0 0 0.0 0.0 0.0 o.o 0.0 0.0 0.0 0.0 O.OOE+OO 0.00E+OO 
16 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.4 0.0 1.37E-04 7.71E-04 

17 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00E+OO O.OOE+QO 

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 
20 0 0 0.0 o.o 0.0 o.o 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 0.00E+OO O.OOE+QO 

22 0 0 0.0 0.0 o.o o.o 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 o.o 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO O.OOE+OO 

- . Dallv.Errilsslt?ri (g) -. - 0.5 0.9 1.3 0.3 0.5 1.4 1.4 0.0 
Total Daily Emission (g) 6.3 

Note: 
[1] Total Emission = (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x nme-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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4 

Project: Discovery Bay: Optimization of Land Use 

Title: Calculation of Marine Emission from Kaito Ferry Service between Discovery Bay and Mui Wo 

Daily S02 emission (Saturday) ,, .. -·~ ·_ - .. .. 
: .':, ~~~,~~f~l~~.:---

.. . - -· ·'):J.: . ' Total Emission f1i:l11! -:;.."I..,:_~" •• . . .. .:.'..< ">-:.:·r,._~:J.-;.~ ;,._. -. .. .. .. 1 •... . .. - . ..... - Emtsslon ~ate (g/sf , . · Hour,'. -~ .. ~ > ~ ._ .- , r.\.::.t.S-f[~~ ... -_ ·· -· ·· ~r$a1, .-;~:.;\:, - ·~- -~- ~~-i J;~,.?f- ;:r ~·.~. 
-~~ .. .,.~'1t'::-\..- Pepai:ture- ., ·,> .. ~-rj :>f~''. .. ,J.i_i, ,_ .. .• ,."'.'"~;1- - " . ~~ ft.· 1-~: .:;_:} ~·..:.<. "_,} . . 

_Arrlvac: '.)' . (Departure·: t;', -,'t·Slow ciuise · ·,. ·. · :Mitleuvenn'i Slow Ci:uls~, '. ~~-Falr.wav.'tru~' 
' .~ ,_ ,_ .::. -. . H~e,11ni?:a~. re: Nia~e~verlng '! Falrway,6ulse ~ 1-fot'i!lif ng:_ · i-l~li,nF -Nav1itation!.21 -....:::~-· ·, -'!. 

I 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 
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 

'I 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 
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 

,I 07 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0.00E+OO 

08 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.4 0.0 1.37E-04 7.71E-04 

09 1 0 0.5 0.9 1.3 0.3 0.0 0.0 0.0 0.0 1.37E-04 7.09E-04 

10 0 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 O.OOE+OO O.OOE+OO 

' 11 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.4 0.0 1.37E-04 7.71E-04 

12 1 0 0.5 0.9 1.3 0.3 0.0 0.0 o.o 0.0 1.37E-04 7.09E-04 

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 1 0.0 0.0 0.0 0.0 0.5 1.4 1.4 0.0 1.37E-04 7.71E-04 

15 1 0 0.5 0.9 1.3 0.3 0.0 0.0 0.0 0.0 l.37E-04 7.09E-04 

16 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 O.OOE+OO 0.00E+OO 

' 17 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.4 0.0 1.37E-04 7.71E-04 

18 1 0 0.5 0.9 1.3 0.3 0.0 0.0 0.0 0.0 1.37E-04 7.09E-04 

19 0 1 0.0 0.0 0.0 0.0 0.5 1.4 1.4 0.0 1.37E-04 7.71E-04 

---, 20 1 0 0.5 0.9 1.3 0.3 0.0 0.0 0.0 0.0 1.37E-04 7.09E-04 

21 1 1 0.5 0.9 1.3 0.3 0.5 1.4 1.4 0.0 2.74E-04 1.48E-03 

22 0 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 0.0 O.OOE+OO O.OOE+oO 

:f 23 0 0 0.0 0.0 0.0 0.0 0.0 0.0 o.o 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 
I~'·."; :·~·i. ·~ · D,aily Emission. (Kl -~ 

3.0 5.5 7.9 1.8 3.0 8.3 8.4 0.0 .,. 

-, 
·c· L ,,;·-, ·; t Total,Oaily Emission t&hi'~ -~ 37.9 -~--~ - . 

Note: 
fl) Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

1 
Emission = Engine Power (kW) x Loading Factor x nme-in-mode (hr) X Emission Factor (g/kWh) 

(2) Emission during Hotelling = Emission of hotelling during arrival and departure 

Emission during Navigation= Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 

.1 

1 

~ 

.J 

.J 

J 
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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 S02 emission (Sunday/ Public Holidays) . NumbiofTnp 7.-~ . •. ~ -r.: ;~-t;. 'i ·-:~ ; .. ... .. Total Emission fel'1
' ., ,_. · '. ,. 

•: ,,..,-.. ~--- Arrival 
. 

C. ·-· Hour ~-~·f -~ _: -~· , .. ; . .. 
~ - .;... .. 

~ ~--. Arrival oep~riure Hotellliig 
- ' Maneuverlng . Slow'Crulse Fiiirwav erutse Hotellli-ig· 

01 0 0 0.0 0.0 0.0 0.0 0.0 
02 0 0 0.0 0.0 0.0 0.0 0.0 
03 0 0 0.0 0.0 0.0 0.0 0.0 
04 0 0 0.0 0.0 0.0 0.0 0.0 
05 0 0 0.0 0.0 0.0 0.0 0.0 
06 0 0 0.0 0.0 0.0 0.0 0.0 
07 0 0 0.0 0.0 0.0 0.0 0.0 
08 0 0 0.0 0.0 0.0 0.0 0.0 
09 0 1 0.0 0.0 0.0 0.0 0.5 
10 1 0 0.5 0.9 1.3 0.3 0.0 
11 0 1 0.0 0.0 0.0 0.0 0.5 
12 1 1 0.5 0.9 1.3 0.3 0.5 
13 1 0 0.5 0.9 1.3 0.3 0.0 
14 0 1 0.0 0.0 0.0 0.0 0.5 
15 1 0 0.5 0.9 1.3 0.3 0.0 
16 1 1 0.5 0.9 1.3 0.3 0.5 
17 0 1 0.0 · 0.0 0.0 0.0 0.5 
18 1 0 0.5 0.9 1.3 0.3 0.0 

19 0 1 0.0 0.0 0.0 0.0 0.5 
20 1 0 0.5 0.9 1.3 0.3 0.0 
21 1 1 0.5 0.9 1.3 0.3 0.5 
22 0 0 0.0 0.0 0.0 0.0 0.0 
23 0 0 0.0 0.0 0.0 0.0 0.0 

24 0 0 0.0 0.0 0.0 0.0 0.0 
Dally Erritssion. (iJ:'. ._ . . 

3.9 -.· 7.4 10.6 2.5 3.9 
Total Dally £mission [g) 50.5 

Note: 

[1] Total Emission= (Main Engine Emission+ Auxiliary Engine Emission) x Number of Trip 

Emission= Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of navigation (Maneuvering + Slow Cruise+ Fairway Cruise) during arrival and departure 
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-· ~ - ~ - ){_. 
' ~·- > 

-. 
: ~parture .. (~? .. . ~ - ·-· .. 

'' ___ ;_~ ~':'· 

Maneu~r:f rig' · s1~:cru1sei:· : FalrwayCruise· 
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 

1.4 1.4 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

1.4 1.4 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 
1.4 1.4 0.0 

0.0 0.0 0.0 

1.4 1.4 0.0 
0.0 0.0 0.0 
1.4 1.4 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 

11.1 11.1 0.0 

'. ;, •· 
Emiislon Rate (g/s) 
·:_~ '"'~. L- ~··-

· · :tfot~IJin/r : tl~vtgatlo;.\-~ 
O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

1.37E-04 7.71E-04 

1.37E-04 7.09E-04 

1.37E-04 7.71E-04 

2.74E-04 1.48E-03 

1.37E-04 7.09E-04 

1.37E-04 7.71E-04 

1.37E-04 7.09E-04 

2.74E-04 1.48E-03 

1.37E-04 7.71E-04 

1.37E-04 7.09E-04 

1.37E-04 7.71E-04 

1.37E-04 7.09E-04 

2.74E-04 1.48E-03 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 
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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 

. . _;_#.~.'.~~'i~~--~~ :~ .. :: ... --
. Stack Hei1hi/ Rel~ase · 

-
~ ~ .. ··~:. :-· . .. 

•' - . ; ... ,. .. 

. Stiu~!! ID .. ;.> 
. , ... , . .. .. 

Exit.Te'mperatu~-(K)~): 
~ .. 91,iii~dr{~»,1.-', ... Name " ~.- x :.-:. c,}tl '·,;: ; " Exi1 V~lixity {in/ si~!. Emlsslo.n Rate(g/s) .. .•. Source Type. ', i . ... '. .. c":!" ·~.-131, . .-·,. . ' H~sh~ f ".1) , ;l· ; _ 1, . -~,·,_;~_:- ··1-:· . ~: ' . - .- . "\'~ :·· •: ·:·.- ' .... ,. 

' 
.. 

i· i ... ·; . .,;. :. . :,'. ..... ~ '":'f .. .··· ·. -...::·. : . .(. t -

Hotelling DMHOOl Point 820373 817006 6.2 773 8 0.7 Note [1) 

DMM001 Point 820369 816986 6.2 773 8 0.7 Note [2) 

DMM002 Point 820366 816966 6.2 773 8 0.7 Note [2) 

DMM003 Point 820368 816947 6.2 773 8 0.7 Note [2) 

DMM004 Point 820382 816932 6.2 773 8 0.7 Note [2) 

DMM005 Point 820397 816918 6.2 773 8 0.7 Note [2) 

DMM006 Point 820411 816904 6.2 773 8 0.7 Note [2) 

DMM007 Point 820425 816890 6.2 773 8 0.7 Note [2) 

DMM008 Point 820439 816876 6.2 773 8 0.7 Note [2) 

DMM009 Point 820453 816862 6.2 773 8 0.7 Note [2) 

DMM010 Point 820467 816848 6.2 773 8 0.7 Note [2) 

DMMOll Point 820481 816834 6.2 773 8 0.7 Note [2) 

DMM012 Point 820494 816818 6.2 773 8 0.7 Note [2) 

DMM013 Point 820507 816802 6.2 773 8 0.7 Note [2) 

DMM014 Point 820519 816787 6.2 773 8 0.7 Note [2) 

DMM015 Point 820530 816770 6.2 773 8 0.7 Note [2) 

DMM016 Point 820535 816750 6.2 773 8 0.7 Note [2) 
Navigation 

Note [2) DMM017 Point 820540 816731 6.2 773 8 0.7 

DMM018 Point 820545 816712 6.2 773 8 0.7 Note [2) 

DMM019 Point 820550 816692 6.2 773 8 0.7 Note [2) 

DMM020 Point 820555 816673 6.2 773 8 0.7 Note [2) 

DMM021 Point 820560 816654 6.2 773 8 0.7 Note [2) 

DMM022 Point 820565 816634 6.2 773 8 0.7 Note [2) 

DMM023 Point 820570 816615 6.2 773 8 0.7 Note [2) 

DMM024 Point 820575 816596 6.2 773 8 0.7 Note [2) 

DMM025 Point 820580 816576 6.2 773 8 0.7 Note [2) 

DMM026 Point 820585 816557 6.2 773 8 0.7 Note [2) 

DMM027 Point 820590 816538 6.2 773 8 0.7 Note [2) 

DMM028 Point 820596 816518 6.2 773 8 0.7 Note [2) 

DMM029 Point 820601 816499 6.2 773 8 0.7 Note [2) 

DMM030 Point 820606 816480 6.2 773 8 0.7 Note [2) 

DMM031 Point 820611 816460 6.2 773 8 0.7 Note [2) 

DMM032 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 48 to Page 59) 

[2) The emission rate adopted= (Hourly emission rate of navigation (arrival)+ Hourly emission rate of navigation (departure))/Number of Navigation Sources (i.e. 32 sources for this ferry route) (Hourly Emission Rates (navigation) are given in Daily NOx, RSP, FSP and S0 2 Emission Summary in Page 48 to Page 59) 

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. 

[3) 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 Terminal"(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 Mui Wo 

----~------------------~ ---...... ,, ,, 
;.,~' 

,, 

iffi.U.~\l,!",W,,'!U~,, 

~~~~J~T9~t'i<fi" , ... ' ....... 
',,, .. , 

' ', 
' ' ' ' ' ' ' ' ' ' \ 

\ 
DMH-001 \ 

DMM-001 to ----¥:.Ji 

DMM032 

, .. , ,, ,, .... _ .. , 

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 L,nd 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 

637.83111 6.5121 0.0 
Note: 

[1] Information provided by the operator. Only the tug boast is instal!ed with main engine. 

[2) Information provided by the operator. 

[3] As advised by operator, the navigation speed of tug boaVbarge is 3 knots and it is defined as maneuvering mode (1-8 knots) according to Table 3-24 of EPD's "Study on Marine Vessels Emission Inventory". 

Therefore, there is no slow cruise (8-12 knots) and fairway cruise (>12knots) mode for tug boaVbarge. 

Engine Power and Load Factors under Different Operation Mode of Auxiliary Engine 

·~ ,_. ' ;.'to;: ' :- :,.· load Factor _: 

. . . .. ,.• Fai~av: Cruise 

95,77111 0,43121 0.43 N/A12l 

Note: 

[I] Information provided by the operator. The engine power is the total power of tug boat and barge • 

[2] No available information from operator. The load factors are referenced to river trade vessels in Table 4-10 of EPD's "Study on Marine Vessels Emission Inventory" 

As advised by operator, the maximum design speed of tug boat/barge is 6.5 knots, there is no slow cruise and fairway cruise mo_de for tug boat/barge 

Time-in-mode 

_ Tin:ie-Jn-mpde (minutes) :. •. - ' 

; . Hotelllngl1I ManeilverlngllJ_ t ,._. 
'. 

Slow Cruise JJJ Fairway Cruise 141 · · 

Arrival 
60.00 

10.80 NA NA 
Departure 10.80 NA NA 
Note: 

(1) A continuous operation of the auxiliary engine is assumed from 7:00 am to 7:00pm during weekdays as a very conservative assumption • 

The 60 minutes showed in the table means the engine is operating continuously in a hour for the purpose of calcualting the hourly emission. 

[2] Maneuvering: TIM = Length of the navigation path adopted In the near-field model (1,000m) / navigation speed under maneuvering mode 

(3) Slow Cruise: No slow cruise mode for tug boat and barge 

(4) Fairway Cruise: No fairway cruise mode for tug boat and barge 

Emission Factors of Main Engine and Auxiliary Engine 
t Emission jiactors (g/Kwh) Brake Specific fuel Consumption Fuel ~ulphur Conte.nt 'inglne°Type · ·- --

·- - , -1BiFcJ 141 ~'- -
,. . - (]I ·!~. ; .. - ;:. N,Ox: RSf>· __ FSP ~ -:-.. ~:_. - -' 502 

Main Engine 111 13.20 0.72 0.70 0.21 213 

Auxiliary Engine 121 10.00 0.40 0.39 0.21 213 

Note: 

(1) Emission factors of Main Engine(Cat.2) (Chemical/gas/oil tankers with GRT i?: 1,000 and all tugs boats) in Table 4-16 of EPD's "Studv on Marine Vessels Emission Inventory" are adopted. 

[2) Emission factors of auxiliary engine of RTVs in Table 4-16 of EPD's "Study on Marine Vessels Emission Inventory" are adopted. 

[3] The emission factors of 502 are corrected with the fuel sulphur content according to Section 4.2.31 of EPD's "Study on Marine vessels Emission Inventory" using the following equation: 

502 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] With effectiv,e of the Air Pollution Control (Marine Light Diesel) Regulation on 1•
1 
April, 2014, the fuel sulphur content limit of the MLD is 0.05% . 
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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), V.essel of LPG Bottle Delivery and Sand Barge 

Daily NOx emission (Weekdays only) 
'· .. , . . 

N~·m6er ofTrip . . -:-t.,; 

;Hour . . . . . ~-. . ; 

Hotelling .. 
' ·• .. ·._:-; .- ,-·.· '¥fival •. Departure 

' 
01 0 0 0 

02 0 0 0 

03 0 0 0 

04 0 0 0 

05 0 0 0 

06 0 0 0 

07 0 0 0 

08 1 1 416 

09 1 1 416 

10 1 1 416 

11 1 1 416 

12 1 1 416 

13 1 1 416 

14 1 1 416 

15 1 1 416 

16 1 1 416 

17 1 1 416 

18 1 1 416 

19 1 1 416 

20 0 0 0 

21 0 0 0 

22 0 0 0 

23 0 0 0 

24 0 0 0 
·, 

Dally Emission {gJ /• 4,993 
--

Total Dally Emisslon(g} .. 

Note: 

[1] Total Emission = Main Engine Emission + Auxiliary Engine Emission 

Emission = Engine Power (kW) x Loading Factor x Time-In-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling = Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of maneuvering during arrival and departure 

Total ~iralssi~n (g) 111;~ . 

A\rfvat ·-; .. -,··-
.Y 

Maneuverl~g 

0 

0 

0 

0 

0 

0 

0 

833 

833 

833 

833 

833 

833 

833 

833 

833 

833 

833 

833 

0 

0 

0 

0 

0 

9,992 

24,977 
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·- :t.:~. 
DepartJre _ 

Maneuvering 

0 

0 

0 

0 

0 

0 

0 

833 

833 

833 

833 

833 

833 

833 

833 
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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 RSP emission (Weekdays only) 

•·-. I, ;f <.i:; · 
. ·l " .. ··Hou~,· 

-.. ',; . . ~~-. ' 

i~ ._t: :..:-(:~ -
01 

02 

03 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

24 0 

Note: 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0 

[1) Total Emission= Main Engine Emission+ Auxiliary Engine Emission 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

16.6 

0.0 

0.0 

0.0 

0.0 

0.0 
'" ~ 

199.7 

\: ·• ;, i:~.Arr€ai : 
"'");1~.n!!!4'@r,lng' 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

0.0 

0.0 

0.0 

0.0 

0.0 

531.9 

1,263.6 

Emission = Engine Power (kW) x Loading Factor x nme-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of maneuvering during arrival and departure 

,.; ;I?>:ti~i?~rio.re': \,:, t 
; .,T. t,,i~feuie~~- _,,. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

44.3 

0.0 

0.0 

0.0 

0.0 

0.0 

531.9 
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O.OOE+OO O.OOE+OO 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

4.62E-03 2.46E-02 

0.00E+OO O.OOE+OO 
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Project: Discovery Bay: Optimization of Land Use 

ntle: Calculation of Marine Emission from Tug float and Barge (Delivery of LPG Tanker Vehicles), Vessel of LPG Bottle Delivery and Sand Barge 

Daily FSP emission (Weekdays only) 

~,· :;.-,.,~ . 

-;,\:V~~r- . 
-; 

01 

02 

03 

04 

OS 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

Note: 

. ~ ,. ·~ 

: " . ~-. "7 
Number ofTrlp 

·~; 

.,,_ .. /'i, 

~!l' 
Arrival Departtire 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

0 0 

0 0 

0 0 

0 0 

0 0 

)?ai\y Emission (g) 

Ttitaf Daily Enilssloh (gf 

(1) Total Emission = Main Engine Emission + Auxiliary Engine Emission 

' 

,•./* 
{C . 
ii';,\ ' 

., 

Hotelling 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

16.1 

0.0 

0.0 

0.0 

0.0 

0.0 

193.7 

Emission = Engine Power (kW) x Loading Factor x nme-in-mode (hr) X Emission Factor (g/kWh) 

[2] Emission during Hotelling = Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of maneuvering during arrival and departure 

;. ' 'Total Eml~sJon lil l~l 
,·~I . ·. :. l'~t~al_ ~~: 

-Mli~eiri~rlng 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

43.0 

0.0 

0.0 

0.0 

0.0 

o.o 
516.0 

1,225.7 

;_ O~pa~re ::·i.S. ' ·:_ r '.: .,; 

· . _,,,_ . . . . < ;.,;_.\ tfote_llln ___ ef,2A 
. Maneuvenng • __ 

0.0 O.OOE+oO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

43.0 4.48E-03 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

0.0 O.OOE+OO 

516.0 
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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 502 emission (Weekdays only) 

)otaiErrilsslon (g) ti,J. · ;;,. ,. • ·, :·' .l., Ef!!IJsio:~ Rate {g/s) ;·. 

01 0 0 0.0 

02 0 0 0.0 

03 0 0 0.0 

04 0 0 0.0 

05 0 0 0.0 

06 0 0 0.0 

07 0 0 0.0 

08 1 1 8.7 

09 1 1 8.7 

10 1 1 8.7 

11 1 1 8.7 

12 1 1 8.7 

13 1 1 8.7 

14 1 1 8.7 

15 1 1 8.7 

16 1 1 8.7 

17 1 1 8.7 

18 1 1 8.7 

19 1 1 8.7 

20 0 0 0.0 

21 0 0 0.0 

22 0 0 0.0 

23 0 0 0.0 

24 0 0 0.0 
.._ ~ I "• • I ,:---,-r . -.~--~ ~ Dall! Eml~'s!~'~ (~ • : 
• ·er:·.1 .... ~ -~ .. , __ ...,. ,. 104 

... ~~-.:~~-~-~ .. >- Total. Daily ~mfssT~ _lg) 
-r. " -..-·-:-:-·. '¥1~ '. . 

Note: 

[1) Total Emission = Main Engine Emission + Auxiliary Engine Emission 

Emission = Engine Power (kW) x Loading Factor x Time-in-mode (hr) X Emission Factor (g/kWh) 

[2) Emission during Hotelling= Emission of hotelling during arrival and departure 

Emission during Navigation = Emission of maneuvering during arrival and departure 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

0.0 0.0 

~o ~o 
0.0 0.0 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

13.5 13.5 

0.0 0.0 

0.0 0.0 

~o ~o 
162 162 

428 
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O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 

O.OOE+OO O.OOE+OO 
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2.41E-03 7.51E-03 
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2.41E-03 7.51E-03 

2.41E-03 7.51E-03 

2.41E-03 7.51E-03 
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2.41E-03 7.51E-03 
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Project: D iscove I)' Bay: Op ti m itation of Land Use 

Title: Calculation of Marine Emission from Tug Boat and Barge (Delivery of LPG Tanker Ve hides), Vessel of LPG Bottle Delivery and Sand Barge 

. . 
• ~iute Type 

Hotelling TBHOOl Point 820389 

TBMOOl Point 820382 

TBM002 Point 820376 

TBM003 Point 820370 

TBMD04 Point 820364 

TBMOOS Point 8203S7 

TBM006 Point 820370 

TBM007 Point 820382 

TBM008 Point 820400 

TBM009 Point 820419 

TBMOlO Point 820439 

TBMOll Point 8204S9 

TBM012 Point 820479 

TBM013 Point 820498 

TBM014 Point 820S18 

TBM015 Point 820538 

T8M016 Point 820SS8 

TBM017 Point 820578 

T8M018 Point 820S97 

TBM019 Point 820617 

TBM020 Point 820637 

TBM021 Point 8206S7 

TBM022 Point 820676 

TBM023 Point 820696 

TBM024 Point 820716 

TBM025 Point 820736 
Nii.wlgation 

TBM026 Point 820756 

TBM027 Point 820775 

TBM028 Point 820795 

TBM029 Point 820815 

TBM030 Point 820835 

TBM031 Point 8208S5 

T8M032 Point 820874 

TBM033 Point 820894 

TBM034 Point 820906 

TBM035 Point 820918 

TBM036 Point 820930 

TBM037 Point 820942 

TBM038 Point 8209S4 

TBM039 Point 820966 

TBM040 Point 820978 

TBM041 Point 820990 

TBM042 Point 821002 

TBM043 Point 821014 

TBM044 Point 821026 

TBM045 Point 821038 

TBM046 Point 821050 

TBM047 Point 821062 

TBM048 Point 821074 

TBM049 Point 821086 

TBM050 Point 821098 

Note, 

.. ·. ' ' 

'7< t~· .. 
t; r>l 

T 

816980 

816961 

816942 

816923 

816904 

81688S 

816870 

8168S4 

816844 

816841 

816838 

81683S 

816832 

816830 

816827 

816824 

816821 

816818 

81681S 

816812 

816809 

816806 

816803 

816800 

816797 

816794 

816791 

816788 

816785 

816782 

816779 

816776 

816773 

816770 

816786 

816802 

816818 

816834 

816850 

816866 

816882 

816898 

816914 

816930 

816946 

816962 

816978 

816994 

817010 

817026 

817042 

•,, 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

11 

•,,,; 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

S88 

588 

588 

588 

S88 

588 

S88 

588 

588 

S88 

588 

588 

588 

588 

588 

588 

588 

588 

588 

S88 

S88 

588 

588 

588 

588 

588 

588 

588 

S88 

588 

S88 

588 

588 

588 

588 

588 

588 

588 

588 

(l] The ••lue shown In the summary is the emission rate during daytime [07:00·19:00], for nlght•Ume (19:00-07:00), there is no emission from vessel and the emission rate\, 0 8/s. 

·. . . . .... 
wtv~tiri;'11u1 · 

··, 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

[ZJ The eml,.ion rate adopted for nnlsatlon;: !Hourly emission rate of navigation (arri•al) + Hourtv emission rate of navigation (departure))/Numberol Navlga.tlon Sources [I.e. SOsourtesforthl, route) 

Emission~ Cu.!) ~ur,l_n,i ~y:t\me of weekdays 
. : : : (Hour 1- H1(,:,,r i,1)~ _, ;_ .i.: 

" 

~~~-
.. ~·,: .. :,L' 

: ·,· . 
~ .,,. ·- --

0.2 1.16E-01 4.62E-03 4.4BE-03 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E·04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SUl3 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93Ul4 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4,78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-D,<l 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E·04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

0.2 9.2SE-03 4.93E-04 4.78E-04 

0.2 9.25E-03 4.93E-04 4.78E-04 

!31 No lnfo,matlon from the operator Is available. Information or exit temperature, eilt velocity and diameter are ba,ed on Information from approved £\A <1udy "Organic Waste Treatment Fatilities, Pha<e-1" (AEIAR-149/2010). The stack height is obser..ed from site sur..ey. 
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2.41E-03 

1.SOE-04 
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1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.50E-04 

1.SOE-04 

1.50E-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.SOE-04 

1.50E-04 

1.SOE-04 

1.50E-04 

1.SOE-04 

1.50E-04 

1.SOE-04 

1.SOE-04 

1.50E-04 

1.50E-04 

1.50E-04 

1.SOE-04 

1.SOE-04 

1.50E-04 

1.50E-04 

1.50E-04 

1.50E-04 

1.SOE-04 

1.50E-04 

1.50E-04 

i.SOE-04 

1.50E-04 

1.50E-04 
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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. 

.. .. ...... 

TBMOOl to TBMOSO 
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Appendix A4.2-2 

Calculation of Fireworks 
Displays Emissions 



Project: Discovery Bay: Optimization of Land Use 

Title: Calculation of Fireworks Displays Emissions 

According to Section 3.5.30 of approved EIA Study "Construction of an International Theme Park in Penny's Bay of North Lantau together with its Essential Associated Infrastructures - Environmental Impact Assessment " (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) = 

RSP emission rate for mid-level show (per show) = 

2.6 

7.22E-01 

14.7 

4.08E+OO 

kg/hr 

g/s 

kg/hr 

g/s 

As there is no FSP emission rate available from the approved EIA study, RSP emission rates are adopted as FSP emission as a worst case scenario. Therefore, the FSP emission rates: 

FSP emission rate for low-level show (per show) = 7.22E-01 g/s 

FSP emission rate for mid-level show (per show) = 4.08E+OO g/s 

Model Input Parameters for Fireworks Works Displays 
... 

. X,<.; 
i ' . · . 

y .f,l'~. Release Height [ll 

~rt ~~±:,~- . ~---
Lateral Dim: ! · ·\ Yertical Dim •. (~z) 

(Sy) :~: .. . ' : fi'·,; 

. 

·/.' ,·. (m} HourZl ,,: .• ";: ' I ·'• .-.~~;:-* 
.'· ,. ; Other Ho.urs 

Low-level show 1 LLOl Volume 822274 819292 120 4.65 4.65 7.22E-01 O.OOE+OO 

Low-level show 2 LL02 Volume 822274 819292 120 4.65 4.65 7.22E-01 O.OOE+OO 

Low-level show 3 LL03 Volume 822274 819292 120 4.65 4.65 7.22E-01 O.OOE+OO 

Mid-level show 1 ML01 Volume 822274 819292 150 6.98 6.98 4.08E+OO O.OOE+OO 

Mid-level show 2 ML02 Volume 822274 819292 150 6.98 6.98 4.08E+OO O.OOE+OO 

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. 

G:\env\project\235928\12 Reports Deliverables\5 Revised Draft 3\Area 10b\Appendix\Annex A4.2-2 Calculation of Fireworks Displays Emissions_V2.xlsx 
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Appendix 4.3 

Results Summary 



Result Summary of Cumulative N02 Concentration for all ASRs at Various Heights above Ground 

I ·:.:. , , ' 19th highest 1-ho~r N{lz Concentratio~'.(µg/m1
) (Ago:= 200 µg/m1L', 

,, 
~nriuaif4'qi eo,,cent~tionJµg/m3.J (AQO .;;40 '18fm3

) I ~
1

_. 
. 

' 
t 

Area· ASR ' <! ·~ ~y .... . .t ··--. 
,•,- :_.., ·:, ,~ .. ~. J 

~·1:sin: Sm 10m · - 20ril 30m 4om SOm 60m / :(_iom BOm -\'i.sm Sni -:,1om'.·-- ,?Orn ~Orn ·4dm \ som -·Gorn ; :. 1Qm :._ {80nf ;. 
' -

AlOb·Ol 127 127 128 129 129 130 129 127 127 127 30 30 29 29 29 29 29 29 29 29 

AlOb-02 127 127 128 129 129 130 130 128 127 127 30 30 30 29 29 29 29 29 29 29 

AlOb-03 127 127 128 129 129 131 130 129 127 127 30 30 30 29 29 29 29 29 29 29 

AlOb-04 127 128 128 129 129 132 130 129 127 127 30 30 30 29 29 29 29 29 29 29 

AlOb-05 128 128 128 129 130 131 130 129 127 127 30 30 30 30 29 29 29 29 29 29 
AlOb-06 128 128 129 129 129 130 130 129 127 127 31 31 31 30 29 29 29 29 29 29 

AlOb-07 128 128 129 129 129 130 129 129 127 127 31 32 32 30 29 29 29 29 29 29 

AlOb-08 129 147 143 129 129 129 129 129 127 127 35 39 36 30 29 29 29 29 29 29 
AlOb-09 129 129 134 132 129 129 129 129 127 127 31 31 31 30 29 29 29 29 29 29 
AlOb-10 128 134 136 130 129 129 129 129 128 127 31 31 31 30 29 29 29 29 29 29 

Area 10b AlOb-11 129 129 130 130 130 129 129 129 128 127 31 31 31 30 29 29 29 29 29 29 
AlOb-12 128 128 129 129 129 129 129 129 128 127 30 30 30 30 29 29 29 29 29 29 
AlOb-13 128 128 128 129 129 129 129 129 128 127 30 30 30 30 29 29 29 29 29 29 
AlOb-14 129 129 129 130 129 129 129 129 128 127 30 30 30 30 29 29 29 29 29 29 
AlOb-15 128 128 129 129 129 129 129 129 128 127 30 30 30 30 29 29 29 29 29 29 
AlOb-16 129 129 130 130 129 129 129 129 128 127 32 32 31 30 29 29 29 29 29 29 
AlOb-17 128 128 128 129 129 129 129 129 128 127 32 32 32 30 30 29 29 29 29 29 
AlOb-18 129 129 129 129 130 130 129 129 128 127 31 31 31 30 30 29 29 29 29 29 
AlOb-19 129 129 129 129 131 131 129 129 128 127 30 30 30 30 30 29 29 29 29 29 
AlOb-20 129 129 129 130 133 133 129 129 128 127 30 30 30 30 30 29 29 29 29 29 
AlOb-21 128 129 129 130 132 134 131 129 128 127 30 30 30 30 30 29 29 29 29 29 

Note: (1) The Annual N02 background of Area 10b (Grid 18_26) = 28.5 µg/m3 

-~-



·~ --1 ~ - :'". I, 
- ~11 

I "' 
- r.w 

Result Summary of Cumulative RSP Concentration for all ASRs at Various Heights above Ground 

' :•·,. •. 
10th hlgh~1::t4-"tiour RSP Concentratio_n (aidm~) (AQO :i !00 µg/m3

) , 
.. 

-Annual RSP Corf~eJJ~rati_Qn (µg/m 3
) (AQO = SO µg/m3f. ·_ - . - ,· 

._. 'ASlk I ·•'-;._. • -· 
Area (<1.sm· · t "tom ·3011i· '.~-~ 40m '-1--::som~·:' t ,i som·· tsm s'm 

. -tom . .- 2om,· 1-:..,'·3om··.· '40cn' ' -som··~- ,· 
60111': ··~ 70m: . 80rii , ~l" -,· ·:::· ~ . ~-·. ~-.:i:~ , Sril, ·,. ~- 20in 60m 70m ",•" 

~j ~; 

AlOb-01 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 

I -- AlOb-02 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-03 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 - ~. AlOb-04 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 

I - AlOb-05 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-06 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 - ,. •-- .r,f 

I ~ - . 
AlOb-07 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-08 75 76 76 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-09 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-10 75 76 76 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 

Area 10b AlOb-11 75 76 76 75 75 75 75 75 75 75 .40 40 40 40 40 40 40 40 40 40 
AlOb-12 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 

I ~ 
AlOb-13 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-14 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 - --• --- .. 

I -- ·• 

AlOb-15 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-16 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-17 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-18 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 
AlOb-19 75 75 75 75 75 75 75 75 75 75 · 40 40 40 40 40 40 40 40 40 40 
AlOb-20 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 

I ~ - . AlOb-21 75 75 75 75 75 75 75 75 75 75 40 40 40 40 40 40 40 40 40 40 

Note: [1] The Annual RSP background of Area 10b (Grid 18_26) = 39.9 µg/m3 

I -~ - . 
I --- . I ~ - .. 
I -- . 
I -- . 
I -- . 
I -- -• • -'~ 
-_ \.A 

I --- -• •~ - _ __. 

I -~ -• 



Result Summary of Cumulative FSP Concentration for all ASRs at Various Heights above Ground 

), ~ · .. :, ,, .. : .'I. 

tsom·, ·, 1.Sin· · Sm ~~ 70m ·, .. ·BOm . 
Area 

.,',' ''.: itt};· { . 10th highest 24-hour FSP Concentration (µg/m3
) (AQO =. 75 µg/m3

) 

./.~l/r-11 . Ufm. · ·.,Sm : '.' 10m 20m . 30m 40m -Som 60ni". ··. 70111 

";-. Anriu_al FS~ Conc!efntration. (µg/m3f(AQ01
~ 35 µg/nl) . ~ 

·
1
• 1om :zofu "'30m .. f 40m •. :--: SOin. ., .. 60m 

AlOb-01 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 56 28 28 28 28 

AlOb-02 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 56 28 28 28 28 

AlOb-03 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 56 28 28 28 28 

AlOb-04 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 56 28 28 28 28 

28 28 28 28 28 28 AlOb-05 56 56 56 56 56 56 56 56 56 56 28 28 28 28 
28 28 28 28 28 28 AlOb-06 56 56 56 56 56 56 56 56 56 56 28 28 28 28 
28 28 28 28 28 28 AlOb-07 56 56 56 56 56 56 56 56 56 56 28 28 28 28 
29 28 28 28 28 28 AlOb-08 56 57 57 56 56 56 56 56 56 56 29 29 28 28 
28 28 28 28 28 28 AlOb-09 56 56 57 57 56 56 56 56 56 56 28 28 28 28 
28 28 28 28 28 28 AlOb-10 57 57 57 56 56 56 56 56 56 56 28 28 28 28 

28 28 28 28 28 28 

28 28 28 28 28 28 
Area 10b AlOb-11 57 57 57 56 56 56 56 56 56 56 28 28 28 28 t-----+---+----+----+----+----1-----=--=---+--=-=--+-__::-=---1---=-=--+-__::.:._--1---=-=--+---=:.::.._---1--=-=--+----==-=-----1--=.::...._-1-___:=-~1---=.::...._-+-___:=-~1---=.::...._-+-___:::.: 

AlOb-12 56 56 56 56 56 56 56 56 56 56 28 28 28 28 

28 28 28 28 28 28 AlOb-13 56 56 56 56 56 56 56 56 56 56 28 28 28 28 
28 28 28 28 28 28 AlOb-14 56 56 56 56 56 56 56 56 56 56 28 28 28 28 

28 28 28 28 28 28 AlOb-15 56 56 56 56 56 56 56 56 56 56 28 28 28 28 
28 28 28 28 28 28 AlOb-16 56 56 56 56 56 56 56 56 56 56 28 28 28 28 

28 28 28 28 28 28 AlOb-17 56 56 56 56 56 56 56 56 56 56 28 28 28 28 

28 28 28 28 28 28 AlOb-18 56 56 56 56 56 56 56 56 56 56 28 28 28 28 

AlOb-19 56 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 
28 28 28 28 28 28 AlOb-20 56 56 56 56 56 56 56 56 56 56 28 28 28 28 

AlOb-21 56 56 56 56 56 56 56 56 56 56 28 28 28 28 28 28 28 28 

Note: [1] The Annual FSP background of Area 10b (Grid 18_26) = 28.3 µg/m
3 

~- .I 
t..., -...... -
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Result Summary of Cumulative S02 Concentration for all ASRs at Various Heights above Ground 

- -,,, 

I -
_.,. - ·• 

Max lQ-r:tJiriute S02 .~r:icentratlon (µg/m
3J (AQO = SOO_ µg/m3

) •• · ...... 
; 

. 4th highest 24-ho~J S02 ~onte!')~tion (µg/m3
) (Aq.9 =)25 µg/m3

) . ---.'!". ·- : .· Area . .'·~It. 
.• . 

-. _, · 1.Sm sm 10m 20m · 30m· 4o·m som·. ., 60m ·101ri'. 80m 1.s·m s·m. 1oni 20m ,3om· 40in. :::soin- ·• _{ ·60m -·1om 80m _. '. ' .. ' .J --

AlOb-01 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

I ·-

-4. 

AlOb-02 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-03 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 - . .,.,,,, 

I 
-

..... - !Ill 

AlOb-04 138 138 138 138 138 139 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-05 138 138 138 138 139 139 139 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-06 138 138 138 138 139 139 139 138 138 138 30 30 30 30 30 30 30 30 30 30 

I "" - ' !It 

AlOb-07 138 138 138 138 139 139 139 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-08 138 138 138 138 138 139 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-09 138 138 138 138 138 139 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

I . ..._ 

AlOb-10 138 138 138 138 138 139 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

Area 10b AlOb-11 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 - -~ 

I '""' - • 

AlOb-12 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-13 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-14 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

I ...... - • 
AlOb-15 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-16 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-17 138 138 138 138 138 138 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

I -. 

AlOb-18 138 138 138 138 139 139 138 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-19 138 138 138 138 139 139 139 138 138 138 30 30 30 30 30 30 30 30 30 30 - • 
I 

·--
AlOb-20 138 138 138 138 139 139 139 138 138 138 30 30 30 30 30 30 30 30 30 30 

AlOb-21 138 138 138 138 139 139 139 138 138 138 30 30 30 30 30 30 30 30 30 30 

I -- • 
I --- : 111 

I ·~ - ~ 

I .... - ~ 

I ,..._ - • 
I 

----- _,a 

I ....... - •• 
I ..... - -..ff 

I "' - .. 
I ... - ·J 

I . 
--j • 



Result Summary of Aluminum Concentration for all ASRs at Various Heights above Ground 

?ii{ 
·-

Max l~hour Aluminum Co_ncentratf&ii"(pg/m3
) (No Criteria). , : • '. .Max S-hciur:"Alurrilii.um eotltent~tl,e.ri (Pi/ro') (f,f o ti'~n.a)a 

,; , ~-'< Annual Alumlriuiiitoncentrat1on'(µefit.3} (blteiia = 1,_00,118/~J ':I i. 
' .. :~ 

Area - -=-~~, : 
, .. ··1.Sm Sm. 10m 20m . 30m, .,4om :·som · 60m 70m. BOm -·-t.Sm · .. sin 1Qm· · 2ont 3cm 40m som· 6Qni ·tom··, ·'som _1.Sm Sm'.' -1Qm \.20m-, 3am 40m~ som.· i''60m ._ ·;.;o~ · soni: 

AlOb-01 0.220 0.221 0.225 0.240 0.268 0.312 0.376 0.463 0.574 0.741 0.199 0.199 0.200 0.201 0.205 0.210 0.218 0.229 0.243 0.264 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-02 0.220 0.221 0.224 0.239 0.266 0.309 0.372 0.457 0.566 0.696 0.199 0.199 0.200 0.201 0.205 0.210 0.218 0.229 0.242 0.258 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-03 0.217 0.217 0.220 0.233 0.257 0.295 0.349 0.424 0.519 0.633 0.199 0.199 0.199 0.201 0.204 0.208 0.215 0.224 0.236 0.251 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-04 0.212 0.213 0.215 0.225 0.243 0.272 0.315 0.373 0.447 0.535 0.198 0.198 0.198 0.200 0.202 0.206 0.211 0.218 0.227 0.238 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 

AlOb-05 0.223 0.223 0.224 0.226 0.237 0.261 0.298 0.347 0.410 0.486 0.199 0.199 0.199 0.200 0.201 0.204 0.209 0.215 0.223 0.232 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 

AlOb-06 0.231 0.232 0.232 0.235 0.240 0.263 0.300 0.350 0.414 0.491 0.200 0.200 0.201 0.201 0.201 0.204 0.209 0.215 0.223 0.233 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 

AlOb-07 0.238 0.238 0.239 0.242 0.247 0.260 0.295 0.343 0.404 0.477 0.201 0.201 0.201 0.202 0.202 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 0.196 

AlOb-08 0.246 0.246 0.247 0.251 0.258 0.266 0.279 0.320 0.371 0.433 0.202 0.202 0.202 0.203 0.204 0.205 0.206 0.211 0.218 0.226 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-09 0.253 0.254 0.255 0.259 0.266 0.276 0.287 0.299 0.318 0.370 0.203 0.203 0.203 0.204 0.205 0.206 0.207 0.209 0.211 0.218 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-10 0.255 0.256 0.257 0.261 0.269 0.279 0.290 0.302 0.320 0.424 0.203 0.203 0.204 0.204 0.205 0.206 0.208 0.209 0.211 0.225 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 

Area 10b AlOb-11 0.254 0.255 0.256 0.261 0.268 0.278 0.289 0.302 0.327 0.434 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.209 0.212 0.226 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-12 0.253 0.254 0.255 0.260 .0.267 0.277 0.289 0.302 0.338 0.432 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.209 0.214 0.226 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-13 0.253 0.254 0.255 0.260 0.268 0.279 0.291 0.305 0.329 0.435 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.210 0.213 0.226 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-14 0.253 0.254 0.255 0.260 0.268 0.278 0.291 0.304 0.318 0.394 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.210 0.211 0.221 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-15 0.251 0.252 0.253 0.258 0.266 0.276 0.288 0.302 0.325 0.373 0.203 0.203 0.203 0.204 0.205 0.206 0.208 0.209 0.212 0.218 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-16 0.243 0.243 0.244 0.248 0.255 0.263 0.284 0.328 0.385 0.454 0.202 0.202 0.202 0.203 0.203 0.204 0.207 0.213 0.220 0.228 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-17 0.235 0.235 0.236 0.239 0.244 0.260 0.297 0.347 0.411 0.488 0.201 0.201 0.201 0.201 0.202 0.204 0.209 0.215 0.223 0.233 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-18 0.227 0.227 0.228 0.236 0.259 0.295 0.344 0.408 0.486 0.573 0.200 0.200 0.200 0.201 0.204 0.208 0.215 0.223 0.232 0.243 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-19 0.218 0.219 0.222 0.235 0.257 0.291 0.338 0.400 0.475 0.560 0.199 0.199 0.199 0.201 0.204 0.208 0.214 0.222 0.231 0.241 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-20 0.230 0.232 0.236 0.255 0.289 0.341 0.413 0.507 0.621 0.749 0.200 0.200 0.201 0.203 0.208 0.214 0.223 0.235 0.249 0.265 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 
AlOb-21 0.231 0.233 0.237 0.258 0.294 0.351 0.430 0.535 0.664 0.882 0.200 0.201 0.201 0.204 0.208 0.215 0.225 0.238 0.255 0.282 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 0.196 



Result Summary of Antimony Concentration for all ASRs at Various Heights above Ground 

-

..... 
.JNIW 

-
~.J.·~~':.. . , :_ .,~:~~-~-:;._Max J-hour Ai:attmony°Ci:>ncentratlon (µg/m1 (No Crlterfa} Max 8-ho'ui· Antimony Concenhatfon (j.igf 1:ii3) (No Cdterl~) Annual Aritfn.1i:my (:on~nt~tlon (pg/m3

) (Criteria =:= s µg/m3
) .•. . ' 

I Ar~a,,. 
·'·! ~ -~.:~! s,: a·.:, • ~~ ;~ ·~1;-.sm· ., sin: :" 1oir"' • 20m • 3om· . 40m . som ~,..®m ::1orrr :- som :i;sm Sm- :iom ~ 20m 30in• -·4om,, ~ son, 60ni' ·1om· 80m et.Sm Sm 10m :1Cirh i-30m h40m· som' .. 60m _:: ·70mi'- -i&Om 

AlOb-01 0.011 0.011 0.013 0.019 0.031 0.051 0.079 0.117 0.165 0.238 0.001 0.001 0.002 0.002 0.004 0.006 0.010 0.015 0.021 0.030 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.o.Q.! 

AlOb-02 0.010 0.011 0.012 0.019 0.031 0.049 0.077 0.114 0.162 0.218 0.001 0.001 0.002 0.002 0.004 0.006 0.010 0.014 0.020 0.027 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.QQ! 

AlOb-03 0.009 0.009 0.011 0.016 0.027 0.043 0.067 0.100 0.141 0.191 0.001 0.001 0.001 0.002 0.003 0.005 0.008 0.012 0.018 0.024 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.QQ! 

AlOb-04 0.007 0.007 0.008 0.013 0.021 0.033 0.052 0.077 0.109 0.148 <0.001 <0.001 0.001 0.002 0.003 0.004 0.006 0.010 0.014 0.019 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-05 0.012 0.012 0.012 0.013 0.018 0.029 0.044 0.066 0.094 0.127 0.001 0.001 0.002 0.002 0.002 0.004 0.006 0.008 0.012 0.016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00...! 

AlOb-06 0.016 0.016 0.016 0.017 0.019 0.029 0.045 0.067 0.095 0.129 0.002 0.002 0.002 0.002 0.002 0.004 0.006 0.008 0.012 0.016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.DQ! 

AlOb-07 0.018 0.018 0.019 0.020 0.022 0.028 0.043 0.064 0.091 0.123 0.002 0.002 0.002 0.003 0.003 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 <O.OQ! 

AlOb-08 0.022 0.022 0.022 0.024 0.027 0.031 0.036 0.054 0.017 0.103 0.003 0.003 0.003 0.003 0.003 0.004 0.005 0.007 0.010 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-09 0.025 0.025 0.026 0.028 0.031 0.035 0.040 0.045 0.053 0.076 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.007 0.010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00_..! 

AlOb-10 0.026 0.026 0.027 0.029 0.032 0.036 0.041 0.047 0.054 0.100 0.003 0.003 0.003 0.004 0.004 0.005 0.005 0.006 0.007 0.012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00_..! 

Area 10b AlOb-11 0.026 0.026 0.026 0.028 0.031 0.036 0.041 0.046 0.057 0.104 0.003 0.003 0.003 0.004 0.004 0.004 0.005 0.006 0.007 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O.OQ! 

AlOb-12 0.025 0.025 0.026 0.028 0.031 0.036 0.041 0.046 0.062 0.103 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.008 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O.OQ!. 

....... AlOb-13 0.025 0.025 0.026 0.028 0.031 0.036 0.042 0.048 0.058 0.105 0.003 0.003 0.003 0.003 0.004 0.005 0.005 0.006 0.007 0.013 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O.DQ! 
·-,w 

AlOb-14 0.025 0.025 0.026 0.028 0.031 0.036 0.041 0.047 0.053 0.087 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.007 0.011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-15 0.024 0.024 0.025 0.027 0.030 0.035 0.040 0.046 0.057 0.077 0.003 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.007 0.010 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-16 0.020 0.021 0.021 0.023 0.026 0.029 0.038 0.058 0.083 0.113 0.003 0.003 0.003 0.003 0.003 0.004 0.005 0.007 0.010 0.014 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.0D_! 

AlOb-17 0.017 0.017 0.017 0.019 0.021 0.028 0.044 0.066 0.094 0.128 0.002 0.002 0.002 0.002 0.003 0.004 0.006 0.008 0.012 0.016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-18 0.014 0.014 0.014 0.018 0.028 0.043 0.065 0.093 0.127 0.165 0.002 0.002 0.002 0.002 0.003 0.005 0.008 0.012 0.016 0.021 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.00_l 

AlOb-19 0.010 0.010 0.011 0.017 0.027 0.041 0.062 0.089 0.122 0.159 0.001 0.001 0.001 0.002 0.003 0.005 0.008 0.011 0.015 0.020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <O.OQ! 

AlOb-20 0.015 0.016 0.018 0.026 0.041 0.063 0.095 0.136 0.186 0.242 0.002 0.002 0.002 0.003 0.005 0.008 0.012 0.017 0.023 0.030 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-21 0.015 0.016 0.018 0.027 0.043 0.068 0.102 0.148 0.205 0.300 0.002 0.002 0.002 0.003 0.005 0.008 0.013 0.019 0.026 0.037 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <D-~ 
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Result Summary of Barium Concentration for all ASRs at Various Heights above Ground 

. . 
,, ; " ;;_· Max 1:iioiir. BarJi.im Concentration· (µgfin'J (No Criteria) .. 

.. 
I~ J; Max $-hour Barium Concentratlao~~i:ni. (C~ltena :" SOO pg{m3

} 
' . 

·, Ann1;1al Barium:ec:mcentra~,on (pgfm!HCrit,erla '; s Pd..ro~) ·. "\ Area . ASR " 
·:~ '!. :\_ ._ ' ... . 

:~~m 20111 40m: :;som_ 2001. SOm 80m ·1:sm sm ')Orn .·30111 4om 60111 
. 

70rti'' ·som·t 1.5"' lOm.- .30m.'. Gorn 70in SOm· l,Sm Sm tom· 30m ~40m -60m 70m "2Qrit · sorri'· 
AlOb-01 0.040 0.041 0.045 0.061 0.090 0.136 0.203 0.294 0.410 0.584 0.018 0.018 0.019 0.021 0.024 0.030 0.038 0.050 0.064 0.086 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 

.... . 
I 

•• • 
I 

AlOb-02 0.040 0.041 0.044 0.060 0.088 0.133 0.199 0.288 0.401 0.537 0.018 0.018 0.019 0.021 0.024 0.030 0.038 0.049 0.063 0.080 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 • • 
AlOb-03 0.036 0.037 0.041 0.054 0.079 0.118 0.175 0.253 0.352 0.471 0.018 0.018 0.018 0.020 0.023 0.028 0.035 0.045 0.057 0.072 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-04 0.032 0.032 0.035 0.045 0.064 0.095 0.139 0.200 0.277 0.369 0.017 0.017 0.017 0.019 0.021 0.025 0.031 0.038 0.048 0.059 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 I 
AlOb-05 0.043 0.043 0.044 0.046 0.057 0.083 0.121 0.173 0.239 0.317 0.019 0.019 0.019 0.019 0.020 0.024 0.028 0.035 0.043 0.053 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 .., ... 
AlOb-06 0.052 0.052 0.053 0.056 0.061 0.085 0.123 0.176 0.243 0.323 0.020 0.020 0.020 0.020 0.021 0.024 0.029 0.035 0.044 0.054 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-07 0.059 0.059 0.060 0.063 0.069 0.081 0.118 0.168 0.232 0.308 0.020 0.020 0.021 0.021 0.022 0.023 0.028 0.034 0.042 0.052 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-08 0.067 0.068 0.069 0.073 0.079 0.088 0.102 0.144 0.198 0.262 0.022 0.022 0.022 0.022 0.023 0.024 0.026 0.031 0.038 0.046 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 - I 

~- ~. 
AlOb-09 0.075 0.075 0.076 0.081 0.088 0.098 0.110 0.122 0.142 0.197 0.022 0.023 0.023 0.023 0.024 0.025 0.027 0.028 0.031 0.038 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-10 0.077 0.077 0.079 0.083 0.091 0.101 0.113 0.126 0.144 0.253 0.023 0.023 0.023 0.024 0.025 0.026 0.027 0.029 0.031 0.045 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 :I 

Area 10b AlOb-11 0.076 0.076 0.078 0.082 0.090 0.100 0.112 0.125 0.152 0.264 0.023 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.032 0.046 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 .. ,. 
AlOb-12 0.075 0.075 0.076 0.081 0.089 0.100 0.112 0.126 0.164 0.262 0.022 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.034 0.046 O.D15 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-13 0.075 0.075 0.076 0.082 0.090 0.101 0.115 0.129 0.154 0.265 0.022 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.032 0.046 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-14 0.075 0.075 0.076 0.082 0.090 0.101 0.114 0.128 0.143 0.222 0.022 0.023 0.023 0.023 0.024 0.026 0.027 0.029 0.031 0.041 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 

~ I 
llir • 

AlOb-15 0.073 0.073 0.075 0.080 0.088 0.099 0.111 0.125 0.150 0.200 0.022 0.022 0.022 0.023 0.024 0.025 0.027 0.029 0.032 0.038 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-16 0.064 0.064 0.065 0.070 0.076 0.085 0.107 0.153 0.212 0.284 0.021 0.021 0.021 0.022 0.023 0.024 0.026 0.032 0.040 0.049 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 ~- 11 
AlOb-17 0.055 0.056 0.056 0.060 0.065 0.082 0.120 0.173 0.240 0.320 0.020 0.020 0.020 0.021 0.021 0.023 0.028 0.035 0.043 0.053 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 •,· :a 
AlOb-18 0.047 0.048 0.048 0.057 0.081 0.118 0.170 0.237 0.318 0.409 0.019 0.019 0.019 0.020 0.023 0.028 0.034 0.043 0.053 0.064 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 
AlOb-19 0.038 0.039 0.042 0.055 0.079 0.114 0.164 0.228 0.307 0.395 0.018 0.018 0.018 0.020 0.023 0.027 0.034 0.042 0.051 0.062 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 

- ., 
AlOb-20 0.051 0.052 0.057 0.077 0.112 0.166 0.242 0.340 0.459 0.593 0.019 0.020 0.020 0.023 0.027 0.034 0.043 0.056 0.071 0.087 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 •· i. 
AlOb-21 0.052 0.053 0.058 0.079 0.118 0.176 0.260 0.369 0.504 0.732 0.020 0.020 0.020 0.023 0.028 0.035 0.046 0.059 0.076 0.105 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 0.015 



--
-• 

Result Summary of Strontium Concentration for all ASRs at Various Heights above Ground 

-,. ·' . ' 

Ma>tl:hoi.(~ Strontium ·eoncerilratlpl) {pg{rni (No Criteria). . Max S.hoLir Strontium Concentratlori (µg/ft13
) (No· Cr:ftE!rfaf, · ~ Annual strontium contj;intratlon (pg[n,3} (No Criteria) ' Area.·•,. '. ASR ,. ·, 

. . 

.: ,'!. '~~ . ~ 1~Sm sriF ~1om· zom .3om·.: :40m~. SOin .. 60m 70m .. Som 1:sm . sm·, : 10111 zcrm 30m 40m . som .-:60m' 70m ~Om· .:1·.srn;'. . Sm .. ~tom 1-.~,,...-..._ ·30n'I .. :.- som1 · 'rn_'.a ,,'. 70_m( ·som; 
~~ 

AlOb-01 0.014 0.014 0.016 0.025 0.040 0.065 0.101 0.149 0.212 0.305 0.002 0.002 0.002 0.003 0.005 0.008 0.013 0.019 0.026 0.038 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
• -- AlOb-02 0.013 0.014 0.016 0.024 0.039 0.063 0.099 0.146 0.207 0.280 0.002 0.002 0.002 0.003 0.005 0.008 0.012 0.018 0.026 0.035 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-03 0.011 0.012 0.014 0.021 0.034 0.055 0.086 0.128 0.181 0.244 0.001 0.002 0.002 0.003 0.004 0.007 0.011 0.016 0.023 0.031 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-04 0.009 0.009 0.011 0.016 0.026 0.043 0.067 0.099 0.140 0.190 0.001 0.001 0.001 0.002 0.003 0.005 0.008 0.012 0.018 0.024 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-05 0.015 0.015 0.015 0.017 0.023 0.037 0.057 0.085 0.120 0.162 0.002 0.002 0.002 0.002 0.003 0.005 0.007 0.011 0.015 0.020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-06 0.020 0.020 0.020 0.022 0.024. 0.037 0.058 0.086 0.122 0.165 0.002 0.002 0.003 0.003 0.003 0.005 0.007 0.011 0.015 0.021 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

... AlOb-07 0.023 0.023 0.024 0.026 0.029 0.036 0.055 0.082 0.116 0.157 0.003 0.003 0.003 0.003 0.004 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 <0.001 
AlOb-08 0.028 0.028 0.029 0.031 0.034 0.039 0.047 0.069 0.098 0.133 0.004 0.004 0.004 0.004 0.004 0.005 0.006 0.009 0.012 0.017 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-09 0.032 0.032 0.033 0.035 0.039 0.045 0.051 0.058 0.068 0.098 0.004 0.004 0.004 0.004 0.005 0.006 0.006 0.007 0.009 0.012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

.... - .. AlOb-10 0.033 0.033 0.034 0.037 0.041 0.046 0.053 0.060 0.069 0.128 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.007 0.009 0.016 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
Area 10b AlOb-11 0.033 0.033 0.034 0.036 0.040 0.046 0.052 0.059 0.074 0.133 0.004 0.004 0.004 0.005 0.005 0.006 0.007 0.007 0.009 0.017 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-12 0.032 0.032 0.033 0.036 0.040 0.046 0.052 0.059 0.080 0.132 0.004 0.004 0.004 0.004 0.005 0.006 0.007 0.007 0.010 0.017 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
..._ 

•• AlOb-13 0.032 0.032 0.033 0.036 0.040 0.046 0.053 0.061 0.075 0.134 0.004 0.004 0.004 0.004 0.005 0.006 0.007 0.008 0.009 0.017 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-14 0.032 0.032 0.033 0.036 0.040 0.046 0.053 0.061 0.068 0.111 0.004 0.004 0.004 0.004 0.005 ·0.006 0.007 0.008 0.009 0.014 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-15 0.031 0.031 0.032 0.035 0.039 0.045 0.052 0.059 0.072 0.099 0.004 0.004 0.004 0.004 0.005 0.006 0.006 0.007 0.009 0.012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

---- :i 
AlOb-16 0.026 0.026 0.027 0.029 0.033 0.038 0.049 0.074 0.106 0.144 0.003 0.003 0.003 0.004 0.004 0.005 0.006 0.009 0.013 0.018 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-17 0.022 0.022 0.022 0.024 0.027 0.036 0.056 0.084 0.120 0.164 0.003 0.003 0.003 0.003 0.003 0.005 0.007 0.011 0.015 0.020 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-18 0.017 0.017 0.018 0.023 0.036 0.055 0.083 0.119 0.162 0.211 0.002 0.002 0.002 0.003 0.004 0.007 0.010 0.015 0.020 0.026 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

.... - a, AlOb-19 0.013 0.013 0.015 0.022 0.034 0.053 0.080 0.114 0.156 0.204 0.002 0.002 0.002 0.003 0.004 0.007 0.010 0.014 0.020 0.025 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-20 0.019 0.020 0.022 0.033 0.052 0.081 0.122 0.174 0.238 0.310 0.002 0.002 0.003 0.004 0.007 0.010 0.015 0.022 0.030 0.039 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
AlOb-21 0.020 0.021 0.023 0.035 0.055 0.087 0.131 0.190 0.262 0.384 0.002 0.003 0.003 0.004 0.007 0.011 0.016 0.024 0.033 0.048 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 ... 
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Result Summary of Copper Concentration for all ASRs at Various Heights above Ground ' 
·. , '· ., (.'tJlax l~tiour top~r.Concentratlon (~mJ) (Crtt~rla = :LOO µg/m3

) · · Max 8:-iji:>ur 9)p~r Concentration (µg/rp3) (No 0-lterfal · . tf'.' . Annual o,pper _conc1ntration (µgtm~i Ttnt~rta =.2.4 i,qrfm3}: -:~ \. · -- . 
Area ASR : -·· 

: ··i,Sm Sm lOm~ ,20m . 30m 40i:n :som': ·60m 70rri 80m l.Sm .Sm. lOnf 20111 .30m 40m som ·60m · 70m ''som' l.Sm Sm 10m .. :2om, lorn 40in ' :soof &om, 70m' .'som '. .. 

" • 
AlOb-01 0.097 0.097 0.098 0.103 0.112 0.125 0.145 0.173 0.208 0.260 0.090 0.090 0.090 0.091 0.092 0.094 0.096 0.099 0.104 0.110 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-02 0.096 0.097 0.098 0.102 0.111 0.125 0.144 0.171 0.205 0.246 0.090 0.090 0.090 0.091 0.092 0.093 0.096 0.099 0.104 0.109 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-03 0.095 0.096 0.097 0.101 0.108 0.120 0.137 0.161 0.190 0.226 0.090 0.090 0.090 0.090 0.091 0.093 0.095 0.098 0.102 0.106 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-04 0.094 0.094 0.095 0.098 0.104 0.113 0.126 0.145 0.168 0.195 0.090 0.090 0.090 0.090 0.091 0.092 0.094 0.096 0.099 0.102 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-05 0.097 0.097 0.098 0.098 0.102 0.110 0.121 0.136 0.156 0.180 0.090 0.090 0.090 0.090 0.091 0.092 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 0.089 
AlOb-06 0.100 0.100 0.100 0.101 0.103 0.110 0.122 0.137 0.158 0.182 0.090 0.090 0.090 0.091 0.091 0.092 0.093 0.095 0.098 0.101 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-07 0.102 0.102 0.102 0.103 0.105 0.109 0.120 0.135 0.154 0.177 0.091 0.091 0.091 0.091 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 0.089 
AlOb-08 0.105 0.105 0.105 0.106 0.108 0.111 0.115 0.128 0.144 0.163 0.091 0.091 0.091 0.091 0.091 0.092 0.092 0.094 0.096 0.098 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-09 0.107 0.107 0.107 0.109 0.111 0.114 0.118 0.121 0.127 0.144 0.091 0.091 0.091 0.091 0.092 0.092 0.093 0.093 0.094 0.096 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-10 0.108 0.108 0.108 0.110 0.112 0.115 0.119 0.122 0.128 0.161 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.098 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 

Area 10b AlOb-11 0.107 0.107 0.108 0.109 0.112 0.115 0.118 0.122 0.130 0.164 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.098 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-12 0.107 0.107 0.107 0.109 0.111 0.115 0.118 0.122 0.134 0.163 0.091 0.091 0.091 0.091 0.092 0.092 0.093 0.093 0.095 0.098 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 

AlOb-13 0.107 0.107 0.107 0.109 0.112 0.115 0.119 0.123 0.131 0.164 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.098 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 

AlOb-14 0.107 0.107 0.107 0.109 0.112 0.115 0.119 0.123 0.127 0.151 0.091 0.091 0.091 0.092 0.092 0.092 0.093 0.093 0.094 0.097 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 · 0.089 

AlOb-15 0.106 0.107 0.107 0.108 0.111 0.114 0.118 0.122 0.130 0.145 0.091 0.091 0.091 0.091 0.092 0.092 0.093 0.093 0.094 0.096 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 

AlOb-16 0.104 0.104 0.104 0.105 0.107 0.110 0.117 0.130 0.148 0.170 0.091 0.091 0.091 0.091 0.091 0.092 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 0.089 

AlOb-17 0.101 0.101 0.101 0.102 0.104 0.109 0.121 0.136 0.157 0.181 0.091 0.091 0.091 0.091 0.091 0.092 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 0.089 

AlOb-18 0.099 0.099 0.099 0.102 0.109 0.120 0.135 0.156 0.180 0.207 0.090 0.090 0.090 0.091 0.091 0.093 0.095 0.097 0.100 0.104 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-19 0.096 0.096 0.097 0.101 0.108 0.119 0.134 0.153 0.177 0.203 0.090 0.090 0.090 0.091 0.091 0.093 0.095 0.097 0.100 0.103 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 

AlOb-20 0.100 0.100 0.102 0.108 0.118 0.134 0.157 0.187 0.223 0.263 0.090 0.090 0.091 0.091 0.093 0.095 0.098 0.101 0.106 0.111 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
AlOb-21 0.100 0.101 0.102 0.108 0.120 0.138 0.163 0.195 0.236 0.305 0.090 0.090 0.091 0.091 0.093 0.095 0.098 0.102 0.107 0.116 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 0.089 
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Result Summary of Titanium Concentration for all ASRs at Various Heights above Ground 

.. ,,· r. .... Max 1-hour Titanium (:o.1:icentratlon (µg/m3
) (No Criteria)_ Max 8-houi' Titanlum Concenrratlon (µg/m3

) (N~ Criteria) -
. 

Annual 1Jtanlum ~oncentration (µg/m3
) (Criteria·.= 100· µg/m

3
)., ~-

- : Area ,, ASR .. . -· 
,-. ... · ... ~ .1.Sm Sm :c-1om 20111_· -::·30111;; ·40m 60jj, ~ I 7011-i:: soni : 'sm:· 10m 20m 30m- ~w~ SOil\, 60m 70m'. 80m 1-.sm s·m 

.. 
ioiri 30m' 

--
,40m ··som: ILWffl!I 70m 80rri SOm'. 1.Sm -10m 
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AlOb-01 0.003 0.003 0.004 0.006 0.010 0.016 0.025 0.036 0.052 0.074 <0.001 <0.001 <0.001 <0.001 0.001 0.002 0.003 0.005 0.006 0.009 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-02 0.003 0.003 0.004 0.006 0.010 0.015 0.024 0.036 0.051 0.068 <0.001 <0.001 <0.001 <0.001 0.001 0.002 0.003 0.004 0.006 0.009 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
r - AlOb-03 0.003 0.003 0.003 0.005 0.008 0.013 0.021 0.031 0.044 0.060 <0.001 <0.001 <0.001 <0.001 0.001 0.002 0.003 0.004 0.006 0.007 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

... AlOb-04 0.002 0.002 0.003 0.004 0.006 0.010 0.016 0.024 0.034 0.046 <0.001 <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 <0.001 
y AlOb-05 0.004 0.004 0.004 0.004 0.006 0.009 0.014 0.021 0.029 0.040 <0.001 <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 <0.001 

AlOb-06 0.005 0.005 0.005 0.005 0.006 0.009 0.014 0.021 0.030 0.040 <0.001 <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 <0.001 

....... AlOb-07 0.006 0.006 0.006 0.006 0.007 0.009 0.013 0.020 0.028 0.038 <0.001 <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 <0.001 

·~ AlOb-08 0.007 0.007 0.007 0.008 0.008 0.010 0.011 0.017 0.024 0.032 <0.001 <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 <0.001 

AlOb-09 0.008 0.008 0.008 0.009 0.010 0.011 0.012 0.014 0.017 0.024 <0.001 <0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-10 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.017 0.031 0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
·;rl"II 
'°':'W"" 

Area 10b AlOb-11 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.014 0.018 0.033 <0.001 0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-12 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.019 0.032 <0.001 <0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-13 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.018 0.033 <0.001 <0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 
I AlOb-14 0.008 0.008 0.008 0.009 0.010 0.011 0.013 0.015 0.017 0.027 <0.001 <0.001 0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-15 0.008 0.008 0.008 0.008 0.010 0.011 0.013 0.014 0.018 0.024 <0.001 <0.001 <0.001 0.001 0.001 0.001 0.002 0.002 0.002 0.003 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 ~. AlOb-16 0.006 0.006 0.007 0.007 0.008 0.009 0.012 0.018 0.026 0.035 <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.002 0.002 0.003 0.004 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-17 0.005 0.005 0.005 0.006 0.007 0.009 0.014 0.021 0.029 0.040 <0.001 <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 <0.001 

AlOb-18 0.004 0.004 0.004 0.006 0.009 0.013 0.020 0.029 0.040 0.051 <0.001 <0.001 <0.001 <0,001 0.001 0.002 0.003 0.004 0.005 0.006 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

.. ..., AlOb-19 0.003 0.003 0.004 0.005 0.008 0.013 0.019 0.028 0.038 0.050 <0.001 <0.001 <0.001 <0.001 0.001 0.002 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 <0.001 
I AlOb-20 0.005 0.005 0.005 0.008 0.013 0.020 0.030 0.043 0.058 0.076 <0.001 <0.001 <0.001 0.001 0.002 0.002 0.004 0.005 0.007 0.009 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

AlOb-21 0.005 0.005 0.006 0.008 0.013 0.021 0.032 0.046 0.064 0.094 <0.001 <0.001 <0.001 0.001 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 <0.001 
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Appendix 5.1 

Legislation and Standards for 
Noise Assessment 



Optmntion of Land LIie in Dilcovtrr Bay 
Envl11>nm1nl&I Study 

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). 

Road Traffic Noise 

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 S dB(A) below the appropriate Acceptable Noise Limit (ANL) as 
stipulated in TM-Places or, in the case of the background being S 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.1: ANLs for fixed noise sources 
- 1~---·,.-; · ... -

1 .~--' t. ;.t Jr ..... ~~· : - r ... . ! ·, -·~: Time_Pmod 

Day (0700 to 1900 hours) 60 65 70 

Evening (1900 to 2300 hours) 60 65 70 

Night (2300 to 0700 hours) so SS 60 

Note: 
(I) 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 SSdB(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 
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on opened windows for ventilation. 

Firework Display Noise from Disneyla11d 

OptimlEal.ion vf LIM u.. In Ollltonry ea, 
EmnlNMralS1udf 

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 AEIAR-0323/2000). Hence, 
the operation of theme park is governed by the noise criteria stipulated under TM-Places 

andTM-EIAO. 

Firework events at Disneyland are organized at 8pm every night. According to its 

approved EIA Report, a noise criterion of Leq c1s mml 55 dB(A) is recommended for 
assessing the noise impacts due to fireworks. Hence, this kq CJS mi•l 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 ~ighttime 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 EIA 

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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Prevailing Noise Measurement 
Locations 
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Marine Traffic Noise Measurement 
Locations 

--- Existing Route of Discovery Bay to 
Central Ferry 

Existing Route of Peng Chau Kai To 

Existing Route of Mui Wo Kai To 

Existing Route of Tugboat with boat 
from LPG supplier 

Existing Route of Marina Club Yacht 
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Legend 

--- Relocated Route of Discovery Bay to 
Central Ferry 

--- Relocated Route of Peng Chau Kai To 

--- Relocated Route of Mui Wo Kai To 

--- Relocated Route of Tugboat with boat 
from LPG supplier 

.£,.ZG. Relocated Route of Marina Club Yacht 



Appendix 5.2 

Marine· Traffic Noise 
Assessment Methodology and 
Source Term Measurement 



Methodology 

The following procedures will be adopred for marine traffic noise assessment The 
noise generated by the vessels at stationary mode (e.g. idling) will be assessed as fixed 
noise sources. 

Geneml 

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 5.1. 

Opemtwnal Infomratwn of Marine Vessels 

All operational information of vessels is based on either site observation or operation 
schedule from operators for typical days. The oper.nional information for the existing 
ferry, kairo, and exisring marina are summarized in the table below. 

Table AS.2: 1 )nera1ional infonnation for the existing ferry and marina vessels 
., 

Emtini Ope,atlon Tugboat Sand LPG 
Paramdm 

Dismm-y Kalto _._Marina 
wilh barie ba~ container 

Ba:rFeny 

Ferry / yacht 9111 (ill) 3121 11•1 11•1 11•1 
per hour 

Speed knots/h -to -10 513J -2 -4 -4 

Nutes: 
According ro opemion scb«lule from opcera1or. 
Based on silt observation from typical days and Wttkends in Diwo•ery Bay. 

(I) 
[21 
[3) Acconling 10 Marine Department No1ic,, No. 84. only sp,,ed al S knots per hour for yachts is 

allowed iosidc ryphoon shelter. In addition. as adYi!ed by lhc marine traffic engineer, 1he 1p.cd 
for !he marine route as indicatod in Appendix S.l is in ~ knots per hour. 

[41 According 10 operalion schedule from OJ)ffillor, lhe tug boo.I with bm-gc from gas supplier, sand 
barge and LPG contaioer vessels would arTi•• lhc pier once per monrh, once per monrh and 
once per week. 

Apan from erisling Discovery Bay ferry, Kai10 and existing marina, tugboal with barge 

from LPG supplier, sand barge v.ith sand loading, LPG containers for glass bottle, 
bounty, oil tanker and ferries/vessels pelrol filling near kaito pier are also obser1ed. 

According to latest infonna1ion, the ferry petrol filling will be conducted in marine 

based filling srntion outside Discovery Bay. Therefore. the operation of oil tanker and 
ferries/ vessels petrol filling near kaito pier would be excluded in the noise assessment. 

,...,., ..... ,-io,s 
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Marine Noise Source Determination 

In order to determine the·Sound Exposure Level (SEL) in accordance \liith ISO 2922-
1975(E), which has been adopted in several approved EIA, such as AEIAR-178/2013, 
noise measurements for marine noise source tenns 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 50- lOOm, depending on the transit route. 

• For the measurements at Kai To Pier, the separatjon distance was about 20-
IOOrn, depending on the transit route. 

The table below summarizes the marine noise source term. 

Table AS3: Marine noise source term measurement 

o..oiptJoolll Dlm:tion SEL It 25111, dB(A)111 

Peng Chau Kailo (Including those via Approaching 71.3 

Noles: 
(I] 
(21 

(3] 

(41 

Trappist Monastery) Depar1ing 74.5 

Approaching 77.7 
MuiWoKailo 

Depar1ing 78.6 

Approaching 85.6 
Discovery Bay Feny 

Departing 86.J 

Approaching 80.0 
Tugboat 

Departing 80.0 

Approaching 77.71'1 
Sand Barge 

Departing 77.7 

Approaching 71.2 
LPG Con1ainer.; 

Departing 11.21•1 

Only non-distuib<"d evenls have been 1abula1ed in the above !able. 
SEL com:cted lo 25m ar reference speed of about 5knoleJ!t for proposed yacbl and l6kno1s/h 
for cxis1ing feny. 
SEL measurement was di51uroed by olhcr noisy oc1ivi1ies. such as bus idling and oil lanker 
ope1111ion. Since non-disturbed evenls could nol be me .. ured, SEL for "Depaningw ha,; ~n 
adopted 10 repn:sem 1ha1 fur ~Approaching". 
SEL measun,menl was di,turoed by olher noisy ac1ivi1ies, such u bu, idling and ol\ lonker 
opcralion. Sine,: non.<Ji,111.rbcd event, could 001 be measured, SEL for" Approaching" hu been 
adopted 10 n:presenl !hat for "Departing". 
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Prediction of 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 AS.4: Summarv of ec uations for marine traffic noise assessment 

SEL, dB(A) 

I..,.,.,, dB(A) 

SEL = L.... + !Olog(kd/V}, 

where 

L.,.. = Measun,d marine traffic passby noise level, dB(A) 

k = Empirical conslant 

d = Perpendicular distance belween measuremenl localion and lhe 
marine traffic, m 

V = Speed of the marine traffic, m/s 

k, 11. = SEL- !Olog(d,/d)- IOlog('D + !Olog(N) + FC + Dir 

where 

d, = Perpendicular slant dislance between marine traffic and NSR, 

m 

T = Time period under coosideralion (3600), s 

N = Number of marine traffic 

FC = With 3 dB(A) facade correction 

Dir= -IOdB(A) correclion forwi1bou1 line of sight 

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 !
hour period that would constitute noise impacts. The details of different scenarios have 
been presented in below table and Appendix 5.3. 

Table AS.5: Summary of all observed possible cases in a standard sample period 
(60mins) 

:}·~.·~- ··111W DB-' ··Ylldll ):TB 

2 

3 
Nole: 
{I] PC- Peng Chau kaito; 

MW - Mui Wo kailo; 

.Jl'l 

DB - Discovery Bay Ferry; 

,J 

TB - Tugboal wilh barge from LPG supplier; 

SB - Sand Barge; and 
LPG - LPG Con1ainer. 

(2) Marine vessels operale in daylime only. 

mffl1Fln..il~J01$ 

,J 

~:tm:~;Wf~Ji-~~$~~~~"':.~~~~~nu 

;: ·,_-~{: 
SB : LPG. 



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: 

Event 

PC1 
PC3 
PCS 
PC? 
PC9 
PC11 
PC13 

PC2 
PC4 
PCS 
PCB 
PC10 
PC12 
PC14 
PC15 

Note: 

235928 
Optimization of Land Use in Discovery Bay 
Determination of Ferry Noise Sources (Peng Chau Line) 

Description Direction 

Pena Chau Kaito Aooroaching to Kaito Pier 
Pena Chau Kaito Aooroachina to Kaito Pier 
Pena Chau Kaito Aooroachina to Kaito Pier 
Pena Chau Kaito Approachina to Kaito Pier 
Pena Chau Kaito Aooroachina to Kaito Pier 
Pena Chau Kaito Aooroachina to Kaito Pier 
Pena Chau Kaito Aooroachina to Kaito Pier 

Pena Chau Kaito Departure from Kaito Pier 
Pena Chau Kaito Departure from Kaito Pier 
Pena Chau Kaito Departure from Kaito Pier 
Pena Chau Kaito Departure from Kaito Pier 
Pena Chau Kaito Departure from Kaito Pier 
Pena Chau Kaito · Departure from Kaito Pier 
Pena Chau Kaito Departure from Kaito Pier 
Pena Chau Kaito Departure from Kaito Pier 

[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 

Measured 
Lmax, 

dB(A) t1J 

63.4 
61.9 
61.1 
58.9 
60.8 
59.9 
62.3 

62.1 
61.7 
61.6 
62.3 
63.3 
68.7 
60.8 
64.9 

[3] SEL = Lmax + 101og(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 
where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s 

G:lenvlproject\235928110 Calculation\ENV\marine traffic noise\20151110 Ferry Assessment(unhighlighted).xlsx 

- . .-... . __. -·- - ... -~·--

Approx. 
Distance Estimated 

Non-Disturbed 
from 

Speed, Speed SEL, 
ferry, m 

Knots/hr (V), m/s dB(A) Pl 
Events(Y/N) 

rzJ 

20 9 5 72.B N 
20 7 4 72.3 N 
20 10 5 69.8 y 

20 7 4 69.1 y 

20 11 6 69.2 y 

20 7 3 70.6 y 

20 8 4 72.2 y 

20 10 5 71.0 y 
20 9 5 71.1 y 
20 8 4 71.8 y 
20 14 7 69.8 y 
20 5 3 75.1 N 
20 10 5 77.8 N 
20 5 2 73.1 y 
20 7 4 75.4 y 

.. 

.. 

"' f, 

!i 

II 
SEL for non -

SEL at 25m, 
disturbed 

events, dB(A) 
dB(A) 

r,; II 

!I ...,, ' II 

- -
- - ll 

69.8 68.9 
69.1 68.2 
69.2 68.2 
70.6 69.6 
72.2 71.3 

Minimum 68.2 

•" II .. 

!I 
11! n• 

p I 
•• • Maximum 71.3 

Averaae 69.2 
71.0 70.1 

~~ I • • •• 
71.1 70.1 
71.8 70.8 I 
69.8 68.8 •• ,. 

- -
- - ,,,;:._ I 

73.1 72.1 •• 1• 
75.4 74.5 

Minimum 68.8 -· 'I 
Maximum 74.5 
Average 71.3 

• r• 

• I ., ' -
,-· :1 
~ 

,_ 
,,. I 
~- :--

I ~- --- I -·-. 
~ ... -I ~-

" -- I ,.. '· 

~- ... -
,,._ I 
II; -
,.-,. . I • -...... 
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Project No.: 
Project Title: 
Title: 

Event 

MW1 
MW3 
MW5 
MW? 
MW9 
MW11 

MW2 
MW4 
MW6 
MWB 
MW10 
MW12 

Note: 

235928 
Optimization of Land Use in Discovery Bay 
Determination of Ferry Noise Sources (Mui Wo Line) 

Description Direction 

Mui Wo Kaito Approaching to Kaito Pier 
Mui Wo Kaito Approaching to Kaito Pier 
Mui Wo Kaito Approaching to Kaito Pier 
Mui Wo Kaito Approaching to Kaito Pier 
Mui Wo Kaito Approaching to Kaito Pier 
Mui Wo Kaito Approaching to Kaito Pier 

Mui Wo Kaito Departure from Kaito Pier 
Mui Wo Kaito Departure from Kaito Pier 
MuiWo Kaito Departure from Kaito Pier 
Mui Wo Kaito Departure from Kaito Pier 
Mui Wo Kaito Departure from Kaito Pier 
Mui Wo Kaito Departure from Kaito Pier 

[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 

Measured 
Lma,o 

dB(A) t1l 

60.7 
61.1 
66.3 
64.7 
62.9 
69.9 

68.3 
66.7 
64.4 
68.2 
61.2 
63.1 

[3] SEL = Lmax + 1 Olog(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 
where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s 

G:\envlprojecl\235928\1 O Calculation\ENV\marine traffic noise\2015111 O Ferry Assessment(unhighlighted).xlsx 

Approx. 
Distance 

from 
ferry, m 

(2) 

20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 

Speed, 
Estimated SELfornon-

Speed SEL, Non-Disturbed 
disturbed. 

SEL at 25m, 
Knots/hr (V); m/s 

dB(A) l3l 
Events(Y/N) 

events, dB(A) 
dB(A) 

10 5 69.7 y 69.7 68.8 
7 3 71.8 y 71.8 70.9 
5 2 78.6 y 78.6 77.7 
5 2 76.8 y 76.8 75.9 
5 3 74.9 y 74.9 73.9 
5 2 82.0 N - -

Minimum 68.8 
Maximum 77.7 
Averaae 73.4 

6 3 79.2 y 79.2 78.3 
4 2 79.6 y 79.6 78.6 
8 4 74.4 y 74.4 73.4 
6 3 79.4 y 79.4 78.5 
4 2 74.0 y 74.0 73.0 
6 3 74.3 y 74.3 73.4 

Minimum 73.0 
Maximum 78.6 
Average 75.9 
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Project No.: 235928 
Project Title: Optimization of Land Use in Discovery Bay 
Title: Determination of Ferry Noise Sources (Discovery Bay to Central Line) 

Measured 
Event Description Direction Lmur 

dB(A) c,i 

081 Discoerv Bay No. 9 AooroachinQ to DB Public Pier 64.5 
082 Discoery Bay No. 8 Approaching to DB Public Pier 64.2 
086 Discoerv Bay No. 9 ApproachinQ to DB Public Pier 69.7 
088 Discoery Bay No. 8 Approaching to DB Public Pier 67.1 
0812 Discoerv Bay No. 8 Approaching to DB Public Pier 64.7 
0814 Discoery Bay No. 5 Approaching to DB Public Pier 64.8 
0816 Discoerv Bay No. 7 Approaching to DB Public Pier 63.3 
0818 Discoery Bay No. 5 Approaching to DB Public Pier 67.9 
DB4 Discoery Bay No. 1 Approaching to DB Public Pier 62.0 
DB10 Discoery Bay No. 1 Approaching to DB Public Pier 62.4 

083 Discoery Bay No. 8 Departure from DB Public Pier 68.1 
085 Discoerv Bay No. 1 Departure from DB Public Pier 71.3 
087 Discoerv Bay No. 9 Departure from DB Public Pier 73.7 
089 Discoery Bay No. 8 Departure from DB Public Pier 72.6 
0811 Discoery Bay No. 1 Departure from DB Public Pier 72.2 
0813 Discoery Bay No. 8 Departure from DB Public Pier 64.8 
0815 Discoery Bay No. 5 Departure from DB Public Pier 64.6 
0817 Discoery Bay No. 7 Departure from DB Public Pier 69.7 
0819 Discoery Bay No. 5 Departure from DB Public Pier 67.8 

Note: 
[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 
[3] SEL = Lmax + 101og(kdN) 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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Approx. 
Distance 

Speed 
Estimated 

Non-Disturbed 
from 

Speed, SEL, 
ferry, m Knots/hr (V). m/s 

dB(A) £3l 
Events(Y/N) 

(2) 

50 10 5 77.5 y 

50 6 3 79.0 y 

50 10 5 82.6 y 

50 11 5 79.7 y 

50 4 2 81.1 y 

50 6 3 80.1 N 
50 9 5 76.7 y 

50 9 5 81.3 y 

50 6 3 77.3 y 

50 9 4 76.0 y 

50 9 5 81.5 y 
50 4 2 87.9 N 
50 12 6 85.9 N 
50 8 4 86.6 N 
50 11 5 84.9 N 
50 8 4 78.5 y 
50 8 4 78.4 y 
50 9 5 83.1 y 
50 9 4 81.3 y 

,I 
•• 

,_ 
r1 

"' •I-

ll 
If'! ·-ll 

SEL for non -
SEL at 25m, 

disturbed 
events, dB(A) 

dB(A) 

1"'1 .-

II .. , 11-

77.5 80.5 
79.0 82.0 11 .. I-82.6 85.6 
79.7 82.7 - I 
81.1 84.1 ... ·-- -
76.7 79.7 ,,._ I 
81.3 84.3 
77.3 80.3 
76.0 79.0 

•• -
- I . - ·-Minimum 79.0 

Maximum 85.6 - I 
Average 82.0 

81.5 84.5 
• ·-
,.. .. I - - •• :-- -

- -
- - • I -78.5 81.5 

78.4 81.4 
83.1 86.1 
81.3 84.3 

Minimum 81.4 
' 

I !--
I 

' -Maximum 86.1 
Average 83.6 

- • '- -
E~ • -• € -• € -I € -
,,. • ~ -• .-

'- -.I ·--/-
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Project No.: 235928 
Project Title: Optimization of Land Use in Discovery Bay 
Title: Determination of Ferry Noise Sources (Ferry Petrol Filling) 

Measured 

Event Description Direction Lmaio 
dB(A) C1l 

DB(fuel)1 Monohull petrol filling Approaching to Oil Tank at Marina Avenue 69.2 
DB(fuel)3 Catamaran petrol filling Approaching to Oil Tank at Marina Avenue 66.1 

DB(fuel)2 Monohull petrol filling Departure from Oil Tank at Marina Avenu~ 69.4 
DB(fuel}4 Catamaran petrol filling Departure from Oil Tank at Marina Avenucl 63.4 

Note: 
[1] All measurement were taken at free field condition . 
[2] Perpendicular distance between the reference measurement location and the source. 
[3] SEL = Lmax + 1 Olog(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s 

r -.- -.. .,.,,--- -· -~-fiA~_'.o_n_o_li_u~ilf....,: 
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Approx. 
Distance 

Speed. Speed 
Estimated SEL for nori - SEL at 25m, 

from SEL, Non-Disturbed 
disturbed 

ferry, m 
Knots/hr (V), m/s 

dB(A) Pl 
Events(Y/N) 

events. dB(A) 
dB(A) 

[2) 

20 4 2 82.3 y 82.3 81.3 
20 3 2 79.9 y 79.9 78.9 

Minimum 78.9 
Maximum 81.3 
Average 80.1 

20 3 2 83.1 y 83.1 82.1 
20 3 1 78.1 y 78.1 77.1 

Minimum 77.1 
Maximum 82.1 
Average 79.6 
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Project No.: 
Project Title: 
Title: 

Event 

PS1 
PS2 

Note: 

235928 
Optimization of Land Use in Discovery Bay 
Determination of Ferry Noise Sources (Oil Tanker) 

Description Direction 

Oil Tanker Approaching to Oil Tank at Marina Avenue 
Oil Tanker Departure from Oil Tank at Marina Avenue 

[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 

Measured 
Lmax, 

dB(A) C1J 

68.9 
71.7 

[3] SEL = Lmax + 10log(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 
where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s 

G:\env\project\235928\10 Calcula!ion\ENV\marine traffic noise\20151110 Ferry Assessment(unhighlighted).xlsx 

Approx. 
Distance 

from 
ferry, m 

(2) 

15 
15 

Speed 
Estimated 

Non-Disturbed 
SEL for non -

Speed, SEL, disturbed 
Knots/hr (V), m/s 

dB(A) [3J 
Events(Y/N) 

events, dB(A) 

13 7 75.4 y 75.4 

5 3 82.4 y 82.4 
Minimum 
Maximum 
Average 

1 
r , .. 

II ., l-
!I 

Ill --·1 
SEL at25m, 

dB(A) 

(", , .. 
I 

"' 
,. 

73.2 
80.2 ... I , .. ·-73.2 
80.2 - :1 
76.7 I,, 

,_ 
,-<, 

·1 ,- . --
... ~' '.I •• ,,_ 

-- II 
II 

,_ 
.... :1 
It I-
I"' !I 
• -
,... I • -- I ,. . 
• -
,. . I 
Iii --

I ,... .. -- I f' ----- I ~ . 

• -.... 

I .... ' 
•. I -I ·~ I -I 
(.; I -
,. " I 
\ll J -
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Project No.: 
Project Title: 
Title: 

Event 

SB1 
SB2 

Note: 

235928 

Optimization of Land Use in Discovery Bay 
Determination of Ferry Noise Sources (Sand Barge) 

Description Direction 

Sand Barge Approaching to Sand Barqe 
Sand Barqe Departure from Sand Barge 

[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 

Measured 
Lmax, 

dB(A) [il . 
68.0 
67.4 

[3] SEL = Lmax + 101og(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 

G:\env\project\235928\1 O Calculation\ENV\marine traffic noise\20151110 Ferry Assessment(unhighlighted).xlsx 

Approx . 
Distance 

Speed, Speed 
Estimated 

Non~Dlsturbed 
SEL for non -

SEL at 25m, from SEL, disturbed 
Knots/hr (V), m/s Events(Y/N) dB(A) ferry, m dB(A) Pl events, dB(A) 

[2] 

15 4 2 79.3 N - -
15 3 2 80.0 y 80.0 77.7 

Minimum 77.7 
Maximum 77.7 
Average 77.7 
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Project No.: 235928 
Project Title: Optimization of Land Use in Discovery Bay 
Title: Determination of Ferry Noise Sources (Tug Boat with Barge) 

Event Description Direction 
Passby 
time, s 

TB1 Tug Boat with Barge Approaching to Kaito Pier 204 
TB2 Tug Boat with Barge Departure from Kaito Pier 204 

Note: 
[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 
[3) SEL = Lmax + 1 Olog(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 

where k = 2 (empirical constant, d = perpendicular distance, v = speed in m/s 

SSLF' 

G:lenv\project\235928\10 Calculation\ENV\marine traffic noise\20151110 Ferry Assessment(unhighlighted).xlsx 

Travelling Measured 

Distance, lmax• 
m dB(A) 111 

250 68.3 
250 67.3 

Approx. 
Distance Estimated Estimated SEL for non -

from Speed 
Speed, 

Speed (V), m/s SEL, Non-Disturbed 
disturbed 

ferry, m (kmlhr) 
Knots/hr 

dB(A) C3l 
Events(Y/N) 

events, dB(A) 
(2) 

15 4 2 1.2 82.2 y 82.2 
15 4 2 1.2 81.2 y 81.2 

Minimum 
Maximum 
Average 

SELat25m, 
dB(A) 

80.0 
79.0 
79.0 
80.0 
79.5 
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Project No.: 
Project Title: 
Title: 

Event 

Yacht - 1 
Yacht - 2 
Yacht - 3 
Yacht- 4 
Yacht - 5 
Yacht-6 
Yacht -7 
Yacht -8 
Yacht -9 
Yacht -10 
Yacht -11 
Yacht-12 
Yacht-13 
Yacht - 14 

Yacht - 15 
Yacht -16 
Yacht -17 
Yacht-18 

Yacht -19 

Yacht -20 

Yacht-21 

Yacht -22 
Yacht -23 
Yacht -24 

Yacht -25 
Yacht -26 
Yacht -27 
Yacht -28 
Yacht -29 
Yacht -30 
Yacht-31 
Yacht -32 
Yacht -33 
Yacht -34 
Yacht -35 

Note: 

235928 
Optimization of Land Use in Discovery Bay 
Determination of Marina Noise Sources 

Description Direction 

Sailboat 1 161 Out from Marina 
Soeed boat 1 In to Marina 
Soeed boat 2 Out from Marina 
Sailboat 2 [5l Out from Marina 
Speed boat 3 In to Marina 
Waste collection boat 1 Out from Marina 
Speed boat 4 Out from Marina 
Soeed boat 5 In to Marina 
Yacht 1 In to Marina 

Sailboat 3 161 Out from Marina 
Soeed boat 6 Out from Marina 

Sailboat 4 161 Out from Marina 
Waste collection boat 2 In to Marina 

Sailboat 5 141 Out from Marina 

Sailboat 6 161 Out from Marina 
Sailboat 7 Out from Marina 
Soeed boat 7 [4l In to Marina 

Sailboat 8 161 Out from Marina 

Sailboat 9 14·61 Out from Marina 

Soeed boat 8 l4l Out from Marina 

Sailboat 1 O [4,5l Out from Marina 

Sailboat 11 [5l Out from Marina 
Speed boat 9 Out from Marina 

Sailboat 12 [5l Out from Marina 

Sailboat 13 161 Out from Marina 

Speed boat 1 O In to Marina 

Speed boat 11 141 Out from Marina 

Speed boat 12 Out from Marina 
Speed boat 13 In to Marina 

Soeed boat 14 In to Marina 
Waste collection boat 3 In to Marina 

Speed boat 15 Out from Marina 

Speed boat 16 In to Marina 

Waste collection boat 4 In to Marina 

Sailboat 14 161 Out from Marina 

Measured 
Lmax, dB(A) 

(1) 

57.6 
57.1 
63.6 
62.3 
60.6 
58.9 
55.2 
63.7 
61.7 
55.0 
65.8 
55.8 
63.5 
67.9 

57.1 
62.0 
61.2 

61.2 

61.2 

61.2 

56.3 

58.0 
61.6 
57.9 

56.4 
58.5 
60.3 
62.8 
59.5 
56.7 
57.0 
60.8 
64.5 
56.8 
61.2 

[1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 

Approx . 
Distance 

from 
yacht~ m 

£21 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

20 
20 
20 

20 

20 

20 

20 

20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
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Speed, Speed 
Estimated 

Non-Disturbed 
SEL for non-

SEL, dB(A) disturbed SEL at25m, 
Knots/hr (V), m/s (3) Events(Y/N) 

events, dB(A) 151 dB(A) 

7 4 68.2 y - -
9 5 66.4 y 66.4 64.5 
13 7 71.4 y 71.4 69.5 
8 4 72.3 N - -
8 4 70.3 y 70.3 68.4 
8 4 68.6 y 68.6 66.7 
8 4 64.9 y 64.9 62.9 

8 4 73.8 y 73.8 71.8 
8 4 71.5 y 71.5 69.6 
11 6 63.4 y - -
12 6 74.0 y 74.0 72.1 
7 3 66.6 y - -
8 4 73.2 y 73.2 71.2 
8 4 77.7 N - -
8 4 67.2 y - -
10 5 71.0 y 71.0 69.1 
11 6 69.6 N - -
6 3 72.2 y - -
7 4 71.5 N - -

11 6 69.6 N - -
7 4 66.6 N - -
10 5 67.0 y - -
17 9 68.1 y 68.1 66.2 
11 6 66.4 y - -
11 6 64.9 y - -
10 5 67.4 y 67.4 65.5 
10 5 69.1 N - -
10 5 71.6 y 71.6 69.6 
7 4 70.0 y 70.0 68.0 
10 5 65.7 y 65.7 63.8 
8 4 66.7 y 66.7 64.8 
10 5 69.8 y 69.8 67.9 
7 4 74.8 N - -
8 4 66.6 y 66.6 64.7 

3 2 75.2 N - -
Min. 62.9 

Maximum 72.1 
Averaae 67.6 
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[3] SEL = Lmax + 1 Olog(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. 

·sailboat: 
,,M;t.,,w .. --.-v-·.- ,;-;,-· - ---~, 
_...,_,,,_ .. - Yacl)t : Speedboat 

r:;,\,,.nv\nrniP.ct\235928\10 Calculation\ENV\marine traffic noise\20140625 Proposed Marina Assessment vl.xlsx Page 9 of 10 
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I 

I .~ - . 
I Project No.: 

Project Title: 
235928 
Optimization of Land Use in Discovery Bay -I - . 

I - ,. 
I , 

Title: Determination of Ferry Noise Sources (LPG container vessel) 

Approx. 
Measured Distance 

Speed, Speed 
Estimated SEL for non -

Event Description Direction Lmax, from SEL, Non-Disturbed 
disturbed· 

SEL at25m, 

dB(A) l1J ferry, m Knots/hr (V), m/s 
dB(A) C3J 

Events(Y/N) 
events, dB(A) 

dB(A) 

[2} 

LPG1 LPG container vessel Aooroaching to LPG container vessel 62.1 15 4 2 73.4 y 73.4 71.2 - ... 

I - I 

LPG2 LPG container vessel Departure from LPG container vessel 56.7 15 3 2 69.3 N - -
Minimum 71.2 
Maximum 71.2 

I ' 

AveraQe 71.2 
Note: -I -- . 

• [1] All measurement were taken at free field condition. 
[2] Perpendicular distance between the reference measurement location and the source. 
[3] SEL = Lmax + 101og(kdN) according to Equation 2.22 of Transportation Noise Reference Book, 1987. 

I - • 
I ·~ - . I , - . 
I ·~ - . 
I . - • 
I ' - • 
I ' - • 
I - • 
I . - ' I - • 
I -I ·-- . 
I . - • 

l.-- G:lenvlproject\235928\ 1 O Calculation\ENV\marine traffic noise\2015111 O Ferry Assessment(unhighlighted}.xlsx Page 10 of 10 ... 
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Project No.: 235928 

Project TiUe: Optimization o! Land Use in Discovery Bay 

TiUe: Marine Traffic Noise Assessment 

Assessment Point: N10b-A1 

Case 1· Peng Chau Kaito Mui Wo Kaito Discovery Bay Ferry & Tugboat with barge in 60mins 

Co!TeCtlon. dB(Aj 

Une Period Headway SEL O 25m, d8(A)121 Time, sl'I No. of Ferry'! Distance, m Time No. Facade 
Approaching 71.3 3600 2 50 36 3 3 

PC Oepariure 74.5 3600 2 50 36 3 3 
Approaching 77.7 3600 1 50 36 0 3 

MW Departure 78.6 3600 1 50 36 0 3 Daytime/ 
Evening Approaching 85.6 3600 5 750 36 7 3 

DB time Departure 86.1 3600 4 750 36 6 3 
Approaching & 

Yacht Oeoarture 72.1 3600 3 135 36 5 3 
Approaching 80.0 3600 1 30 36 0 3 

TB Departure 79.0 3600 30 . . 3 
Approaching 71.3 3600 1 50 36 0 3 

PC Departure 74.5 3600 1 50 36 0 3 
Approaching 77.7 3600 . 50 - . 3 

MW Departure 78.6 3600 . 50 - . 3 

Nighttime Approaching 85,6 3600 3 750 36 5 3 

08 Departure 86.1 3600 3 750 36 5 3 
Approaching & 

Yacht Oeoarture 72.1 3600 . 135 . . 3 
Approaching 80.0 3600 . 30 . . 3 

T8 Departure 79.0 3600 . 30 . . 3 

Note: 

(11 PC - Peng Chau Kai To; MW - Mui Wo Kai To; DB - Discovery Bay Ferry; TB - Tugboat+ barge; DB fuel - Discovery Bay Ferry !or petrol filling; OT - 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 

Barner 

0 

0 

0 

0 

-10 

-10 

0 

0 

0 

0 

0 

0 

0 

-10 

-10 

0 

0 

0 

Conectlon, dB(A) 

Une Period Hetdwlly SEI.. @l Z!im, dB(A)l'I Tim&~ sf3l No. of Ferry<! Distance, m Tlnie No, Facade 

Approaching 71.3 3600 2 50 36 3 3 

PC Departure 74.5 3600 2 50 36 3 3 

Approaching 77.7 3600 1 50 36 0 3 

MW Departure 78.6 3600 1 50 36 0 3 
Daytime/ 

Approaching Evening 856 3600 5 750 36 7 3 

DB time Departure 86.1 3600 4 750 36 6 3 
Approaching & 

Yacht Oeoarture 72.1 3600 3 135 36 5 3 

Approaching 77.7 3600 1 30 36 0 3 

SB Departure 77.7 3600 . 30 . . 3 

Approaching 71.3 3600 1 50 36 0 3 

PC Departure 74 5 3600 1 50 36 0 3 

Approaching 77.7 3600 . 50 . . 3 

li'!N Departure 786 3600 - so - . 3 

Nighttime Approaching 856 3600 3 750 36 5 3 

DB Departure 861 3600 3 750 36 5 3 
Approaching & 

Yacht Oeoarture 72.1 3600 . 135 . 3 

Approaching 77.7 3600 . 30 - . 3 

SB Departure 77.7 3600 . 30 . . 3 

Note: 

[1] PC. Peng Chau Kai To; MW - Mui Wo Kai To; DB - Disoovery Bay Ferry; TB -Tugboat+ barge; 08 fuel - Discovery Bay Ferry for petrol filling; SB - Sand Barge 

(2] Estimated SEL at reference distance ol 25m. 

(3] nme = 3600s for 1 hour period. 

(4] No. of Yacht in 1 hour (Both approaching & depar1ure) 

[5] Measured background noise level (BNL} al free field condition, facade correction (+3 dB(A)} has been added. 

_ Eian1er 

0 

0 

0 

0 

-10 

-10 

0 

0 

0 

0 

0 

0 

0 

-10 

-10 

0 

0 

0 

--11'1 ·1-;-

-fl''.1 

-r. ., 
-,.-, 

Pn,cllcted Noise Overan Noise Levtl, 
Pre..aRlng Noise ' 

Lewt,lAq~ Lewl,Leq- R•m•rll 
dB(AI 

lAq-dB(A) 
dB(A)l"l -Directivity Distance 9".'l 

0 -3 39 . 
0 -3 42 . 
0 -3 42 . ,..,. 
0 -3 43 . .. ' 
0 -15 35 51 51 . 
0 -15 35 . 

~ 

0 -7 37 . . ' 
0 -1 47 For =rst case 60min scenario. activity with higher SEL 
0 . . 'Mluld be used for assessm&nt 

0 -3 36 . (', 
0 -3 39 . 
0 . . No Ol)eration during nJgMllme 

0 . . No operabon during n1ghtt1me 

0 -15 33 42 46 . 
,~) 

0 -15 34 . 

NO opera~on durl"!I nlghll!me 0 . . 
0 . . No operation dunno nlahttimo 

,,t 
0 . . No operation durlna nlahlUme ,-., -

f, ·-Predicted Nolae Overan Noise Level, 
Prevailing Nol81 

Le\iel,lAq-
Leq 1-dB(A) 

l.eve!,Uq- Remarlt 

DlrecUvlty Distance 
dB(A) dBIA)r,J .. ·-0 -3 39 . ~-

0 -3 42 

0 -3 42 . 
0 -3 43 . €· -0 -15 35 50 51 . 
0 -15 35 . 
0 -7 37 . f. 
0 -1 44 

For 'Mlrsl case 60min scenario, activity with higher SEL 
0 . 'Mluld be used for assessment 

0 -3 36 . 
0 -3 39 . € 
0 . - No ooerabon dYring n.lghttlme 

0 . . No operation during nighl\ime 

0 -15 33 42 46 . f 
0 -15 34 

0 . . No ooeration during nighttime 

0 . . No ooeration durinQ niohttime f: 
0 . . No operation during nighl1ime 

~-' 

(; -:-
(11. 
,_ 
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Project No.: 235928 

Project T111e: OptimizaUon ol Land Use in Discovery Bay 

Tide: Manno Tralf,c Noise 11,sessment 

Assessment Point: N10b-A1 

Case 3· Peng Chau Kalla Mui Wo Kalla Discovery Bay Ferry & LPG container vessel In 60mi ns 

COfT'Ktlon, dB{A) 

UM Period Headvuy SEl C11 21im, d8(Af'I Time, r'I No, ol' l'fflJ''I ~.·m· T1IM No. F1cade Barrier 

Approaching 71.3 3800 2 so 36 3 3 0 

PC Departure 74.5 3600 2 50 36 3 3 0 
Approaching 77.7 3800 1 so 36 0 3 0 

MW 0ep .. r1ure 78.6 3600 , 50 36 0 3 0 
Daytime# 

Approaching 85.S 3600 Evening 5 750 36 7 3 .10 

DB time Departure 86.1 3600 4 .750 36 6 3 -10 
Approact>ng & 

Yac:ht Oeoarture 72.1 3600 3 135 36 5 3 0 

Approaching 71.2 3800 1 30 36 0 3 0 

LPG Departure 71.2 3800 1 30 36 D 3 0 
Approaching 71.3 3600 1 so 36 0 3 0 

PC Departure 74.5 3600 1 so 36 0 3 0 

Approaching 77.7 3600 - 50 - - 3 0 

MW Departure 78.B 3600 . 50 . . 3 0 

Nighttime Approaching 85.8 3800 3 750 36 5 3 -10 

DB Departure 86.1 3600 3 750 36 5 3 -10 
Approaching & 

Yacht Dana,h,,e 72.1 3600 - 135 . . 3 0 
Approaching 71.2 3600 - 30 . . 3 0 

LPG Departure 71.2 3600 - 30 . . 3 0 

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; LPG -LPG container vessel 

[2] Estimated SEL at reference distance ol 25m. 

[3) nme = 3600s for 1 hour period. 

[4) No. or Yacht in 1 hour (Both approaching & deperlure) 

[5) Measured background noise level (BNL) at free field condition, facacle correction (+3 dB(A)) has been added . 

PnKllct~ Noise 
C>Yertll Noise Level, 

Prevailing Noise 

lnel, l.eq - Level,Leq- Rem1,tc 

dB{A) 
Leq .-.., dB(A) 

dB(A)fll 
Directivity D1'1•nc• 

0 -3 39 -
0 -3 42 . 
0 -3 42 . 
0 -3 43 . 
0 •1S 35 49 51 -
0 -15 35 . 
D -7 37 . 
0 -1 38 

For worst case 60min scenario, SEL of amval activity 
0 -1 38 would be used for departure activity In the assessment 

0 -3 36 . 
0 .3 39 -
0 . - No ooeration durina niahllime 

0 - . No ooeration durlna nlnhltime 

D ·15 33 42 46 -
0 -15 34 . 
0 - . No ODi!fation dunno nlahttime 

0 . - No ...,.,,abon d...-ino nl11htt1me 

0 - . No ol)erabon during Nohtlime 
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Project No.: 235928 

Project TiUe: Optimization of Land Use in Discovery Bay 

TiUe: Marine Traffic Noise Assessment 

Assessment Point: N10b-A10 

Case 1 · Peng Chau Kaito Mui Wo Kaito Discovery Bay Ferry & Tugboat with barge in 60mins 

Conactlon, dB(A) 

Une Per1od Headway SEL @ 25m, dB{A)!Zl Tlme, sl'l No.DfFeny'l Distance, m Tlme No. F11:acle 
Approaching 71.3 3600 2 85 36 3 3 

~ Departure 74.S 3600 2 85 36 3 3 
Approaching 77.7 3600 1 85 36 0 3 

MW 
Daytime/ 

Departure 78.6 3600 1 85 36 0 3 

Evening Approaching 856 3600 5 830 36 7 3 

~ 
time Departure 86.1 3600 4 830 36 6 3 

Approaching & 
Yacht Deoarture 72.1 3600 ,___ 3 55 36 5 3 

Approaching 80.0 3600 1 100 36 0 3 

TB Departure 79.0 3600 . 100 - - 3 

Approaching 713 3600 1 85 36 0 3 

PC Departure 74.5 3600 1 85 36 0 3 

Approaching 77.7 3600 . 85 . . 3 

MW Departure 78.6 3600 85 . . 3 

Nighl!ime Approaching 856 3600 3 830 36 5 3 

DB Depar1ure 86.1 3600 3 830 36 5 3 
Approaching & 

Yacht Deoarture 721 3600 . 55 - - 3 

Approaching 80.0 3600 - 100 - - 3 

TB Departure 79.0 3600 - 100 - . 3 

Note: 

(1) PC - Peng Chau Kai To; MW - Mui Wo Kai To; DB - Discovery Bay Ferry; TB - Tugboat+ barge: DB luel - Discovery Bay Ferry for petrol filling; OT - 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 

Barrier 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CO<'l'Kllon, dB(A) 

Una Per1od Headway SEL@ 25m, dB(A)IZI Tlme, sl'I No. of Feny''l Distance, m Tlme No. F1cade 

Approaching 71 3 3600 2 85 36 3 3 

PC Departure 74.S 3600 2 85 36 3 3 

Approaching 77.7 3600 1 85 36 0 3 

MW Departure 786 3600 1 85 36 0 3 
Daytime/ 

Approaching Evening 656 3600 5 830 36 7 3 

DB time Departure 66.1 3600 4 830 36 6 3 

AP1>roaching & 
Yacht Oeoarture 72.1 3600 3 55 36 5 3 

Approaching 77.7 3600 1 100 36 0 3 

SB Departure 77.7 3600 . 100 - . 3 

Approaching 71.3 3600 1 85 36 0 3 

PC Departure 74.5 3600 , 85 36 0 3 

Approaching 77.7 3600 . 85 . . 3 

MW Departure 786 3600 . 85 - . 3 

Nighttime Approaching 856 3600 3 830 36 5 3 

DB Departure 66.1 3600 3 830 36 5 3 

Approaching & 
3 Y~t ru.riar1ure 72.1 3600 - 55 - . 

Approaching 77.7 3600 . 100 . . 3 

SB Departure 77.7 3600 . 100 - . 3 

Note: 

(1] PC - Peng Chau Kai To; MW. Mui Wo Kai To; DB - Discovery Bay Ferry; TB - Tugboat+ barge; DB luel - 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. or Yacht in 1 hour (Both approaching & de1>arture) 

(5] Measured background noise level (BNL) at free field condition , facade correction (+3 dB(A)) has been added. 
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Banler 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, 
., v•• 

I .. , -I 
~ • 

I 
Pl'9dlclltd NolH Owrall NolH lewl, 

Prevailing Nol&e 

leY11I, L.-q -• lenl, L.-q - Remarl< .. 
L.eq-dB(A) '. ·-· .. dB{Aj dB(A)l'l 

DnetlvHy Distance 

.,, • 
I 

0 -5 36 . .,; • 
0 -5 40 -
0 -5 40 -
0 -5 41 -
0 -15 45 51 51 . 
0 -15 44 . 
0 -3 41 . 
0 -6 41 For worst case 60min scenario, activity with higher SEL 

0 - - would be used for assessment 

0 -5 33 -

I 
ltn .. 

I 
~· :• ., 

,,-. I 
0 -5 37 - ., .. -. 

0 . . No operation during niQhttime 

0 . . No ooeration durina niahttime 

0 -15 43 47 46 -
0 -15 43 -
0 . . No ooeration durina niahttime 

0 . . Na ooeration durina niahttime 

0 . - No ooeration durina niahttime 

r,:. I .. 
- I 
~· ; . . .__ 

I 
f: ;-

Predlcled NolH 
OvltraN f!p!M L.-.111, 

PreY11lllngNoln 
bvtl, leq ..,...;,J 

Leq_,dB(A) 
level,L911~ Rtmarl< 

Directivity Dlmnce 
dB(A) dB(A1 111 

0 -5 36 . 
0 -5 40 . 
0 -5 40 . 
0 -5 41 -
0 -15 45 51 51 -
0 -15 44 . 
0 -3 41 . 
0 -6 39 

For worst case 60min scenario, activity with higher SEL 
0 . . would be used for assessment 

0 -5 33 . 
0 -5 37 . 
0 - . No ooeration during nlahttime 

0 . . No operation during niQhttime 

0 -15 43 47 46 . 
0 -15 43 . 
0 . . No operation during nlahttime 

0 - . No operation during nighttime 

0 . . No operation durina nighttime 
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ProjllQ No.: 235928 

ProjllQ Tide: Optimization of Land Use in Discovery Bay 

TiUe: Marine Traffic Noise Assessmenl 

Assessment POint: N10b-A10 

Case 3- Peng Chau Kailo Mui Wo Kallo Discovery Bay Ferry & LPG container vessel In 60mins 

Cornctlori, dB(A) 

Une Ptflod HHdwaf SEL Q 25m, dB(A)Pl Time, ePI No.orfem'CJ Dbtanc:e, m T1lne No. fg- ean111r 
Approaching 71.3 3600 2 85 38 3 3 0 

PC Departure 74_5 3600 2 85 38 3 3 0 

Approaching 77.7 3600 1 85 36 0 3 0 

wwv Departure 78.8 3600 1 85 38 0 3 0 
Daytime/ Approaching 85.6 3600 5 830 36 7 3 0 
Evening 

DB time Departure 88.1 3600 4 830 36 6 3 0 
Approacn,ng & 

Yacht De"""'•re 72.1 3600 3 55 36 5 3 0 

Approaching 71.2 3600 1 100 36 0 3 0 

LPG 
Departure 

71.2 3600 , 100 36 D 3 D 

Approaching 71.3 3600 1 85 36 0 3 0 

~ Departure 74.5 3600 1 85 36 0 3 0 

Approaching 77.7 3600 . 85 - . 3 0 

wwv Departure 78.6 3600 . 85 . . 3 0 

Nighnime Approaching 85.6 3600 3 830 36 5 3 0 

~ Departure 88.1 3600 3 830 36 5 3 0 
Approaehing & 

Yacht ........--- Deoarture 72_1 3600 . 55 . . 3 0 

Appn,aehtng 71.2 3600 . 100 . . 3 0 

LPG Departure 71.2 3600 - 100 - - 3 0 

Nole: 

(1) PC· Peng Chau Kai To; WWV • Mui Wo Kai To; DB· Discovery Bay Ferry; TB• Tugboel + barge; DB fuel· Discovery Bay Ferry for petrol filling; LPG· LPG container vessel 

(2) Estimated SEL at reference distance ol 25m. 

(3) Time = 3600s for 1 hour period. 

[4) ,No. ol Yaclll in 1 hour (Both approaehlng & departure) 

(5) Measured backgrouncl noise level (BNL) at tree field condition , lacade correction (+3 IIB(A)) has been added. 

Pndlcted Noise 
Onrall Noise L•1'111, Pnnlllng HolH 

uve~ L111 ,;-i uq~dB(A) leWI.-Leq- ij R•marlt 
dS(AJ d9Wl0] 

DINctlvlty Distance 

0 -5 36 -
0 -5 40 . 
0 -5 40 . 
0 .5 41 -
0 -15 45 50 51 

. 
D -15 44 . 
D -3 41 -
0 ,8 33 

FOi' woral case 60min scenario, SEL ol arrival activity 
D -e 33 would be used 10< deoarture aclivitv in the assessn-ent 

D -5 33 . 
0 -5 37 . 
0 . . No ooata~on during nlghttime 

0 . . No """ration !luring ntghHime 

0 -15 43 47 46 

0 -15 43 . 
0 . . No oooration during nlghltlme 

0 . No ocieration durina nighHime 

0 . . No ooeration llurina niahttime 
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Project No.: 235928 

Project TiUe: Optirrization of Land Use in Discovery Bay 

Title: Marine Traffic Noise Assessment 

Assessment Point: N10b-A15 

Case 1· Peng Chau Kaito Mui Wo Kailo Discovery Bay Ferry & Tugboat with barge in 60mins 

Coffffllon, dB{A) 

Une Period l!Qdway SE1.@ 25m, dB(A)l1l Time, ,l'l No. of Ferry'I Distance, m Tbne Ho. Facade' 

Approaching 71.3 3600 2 130 38 3 3 

PC D8J)llrture 74.5 3600 2 130 38 3 3 

Approaching 77.7 3600 1 130 38 0 3 

MW 
Daytime/ 

Departure 786 3600 1 130 36 0 3 

Evening Approaching 65.6 3600 5 825 36 7 3 

DB time Departure 88.1 3600 4 825 36 6 3 
Approaching & 

Yacht Deoarture 72.1 3600 3 45 36 5 3 

Approaching 80.0 3600 1 130 36 0 3 

TB Departure 79.0 3600 . 130 . . 3 
Approach,r,g 71.3 3600 , 130 36 0 3 

PC Departure 74.5 3600 1 130 36 0 3 

Approaching 77.7 3600 . 130 . . 3 

MW Oeparture 78.6 3600 . 130 . . 3 

Nighttime Approact,ing 85.6 3600 3 825 36 5 3 

DB Departure 88.1 3600 3 825 36 5 3 - -
Approaching & 

Yacht Deoarture 72.1 3600 . 45 . . 3 
Approaching 80.0 3600 . 130 . . 3 

TB Departure 79.0 3600 . 130 . . 3 

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; OT· 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 

e.n1 ... 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CotTeetlon, dB(A) 

Une Period HHdwJf SEL g Z&rn, dB\A)l21 Time, ePI No. or Ferry'l Olatance, m Time No. Facacle 

Approaching 71.3 3600 2 130 36 3 3 

PC Departure 74.5 3600 2 130 36 3 3 

Approaching 77.7 3600 1 130 36 0 3 

MW Departure 78.6 3600 I 130 36 D 3 
Daytime/ 

Approaching Evening 85.6 3600 5 825 36 7 3 

DB time Departure 86.1 3600 4 B25 36 6 3 

Approacnlng & 
Yacht Deoarture 72.1 3600 3 45 36 5 3 

Approaching 77.7 3600 1 130 36 0 3 

SB Departure 71.7 3600 . 130 . - 3 

Approac:1'11 ng 71.3 3600 1 130 36 0 3 

PC Departure 74.5 3600 I 130 36 0 3 

Approaching 77.7 3600 - 130 . . 3 

WW\/ Departure 78.6 3800 - 130 . - 3 

N1ghltime Approadtlng 85.6 3600 3 825 36 5 3 

DB Departure 86.1 3600 3 825 36 5 3 
Approachmg & 

Yachl Deoarture 72.1 3600 - 45 . - 3 

Approaching 77.7 3600 - 130 - - 3 

SB Departure 777 3600 . 130 . . 3 

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] Estimaled SEL at reference dislance of 25m. 

[3] Time = 3600s for 1 hour period. 

[4] No. of Yacht in 1 hour (Both approaching & departure) 

[51 Measured background noise level (BNL) al tree field condilion, facade correction (+3 dB(A)) has been added. 
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.-,:,1 

0 •7 35 . 
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0 ·15 45 50 51 . -0 ·15 44 . 
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0 -3 42 . 

0 .7 40 For worst case 60min scenario, activity with higher SEL 
0 . . would be used for asseument ~ ... :,, ·1 
0 ·1 32 . 
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Dtredlvffy Dls~nc• 
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D .7 35 . 
0 .7 38 . 
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For worst case 60m,n scenario, activity wilh higher SEL 
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Proj&ct No.: 

Project Title: 

TiUe: 

235928 

Optimization of Land Use in Discovery Bay 

Marine Traffic Noise Assessment 

Assessment Point: N10b-A15 

Case 3· Peng Chau Kaito Mui Wo Kaito Discovery Bay Fer,y & LPG container vessel· so · m mms 

Une Period Hollway --• _$El. t!l 25m, dB(AJPI Tlme,slll ·No.'oi~ 
Approaching 71.3 3600 2 

PC Departure 74.5 3600 2 
Approaching 77.7 3600 1 

MW Departure 78.6 3600 1 
Daytime/ Approaching 85.6 3600 Evening 5 

DB time Departure 86.1 3600 4 
Approaching & 

Yaeht De-parture 72.1 3600 3 
Approaching 71.2 3600 1 

LPG 
Departure 

71.2 3600 1 
Approaching 71.3 3600 1 

PC Departure 74.5 3600 1 
Approaching 77.7 3600 . 

MW Departure 78 6 3600 . 
Nighttime Approaching 85.6 3600 3 

DB Departure 86.1 3600 3 
Approaching & 

Yacht Departure 72.1 3600 -
Approaching 71.2 3600 -

LPG Departure 71.2 3600 -
Note: 

Correc:tlon, dB(A) .. -
,~ .. : 

.. Dlstanc:•, m I""' :r!li!!~ No. Fa~ad• Barnet 

130 36 3 3 0 

130 36 3 3 0 

130 36 0 3 0 

130 36 0 3 0 

825 36 7 3 0 

825 36 6 3 0 

45 36 5 3 0 

130 36 0 3 0 

130 36 0 3 D 

130 36 0 3 0 

130 36 0 3 0 

130 . . 3 0 

130 . . 3 0 

825 36 5 3 0 

825 36 5 3 0 

45 . . 3 0 

130 . - 3 D 

130 . . 3 0 

[1] PC· Peng Chau Kai To; MW - Mui Wo Kai To; DB - Discovery Bay Fer,y; TB - Tugboat+ barge; DB fuel. Discovery Bay Fer,y for petrol filling; LPG. LPG container vessel 

[2] Estimated SEL at reference distance of 25m. 

[3] Time " 3600s for 1 hour period. 

[4] No. or 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. 

Pre<lk;!N NolH OVerall NolM urn!, 
Prevailing Noln 

Le...i,Leq- Leq-dB(A) 
Leval, Leq -n) Remu1< 

dB(A) dB(A)lll 
Dl!KtMly Dlstinc• 

·--
0 -7 35 . 

0 -7 38 -
0 -7 38 . 
0 -7 39 -
0 -15 45 50 51 
0 -15 44 . 
0 -3 42 

0 -7 31 
For worst case 60min scenario, SEL of all'ival activity 

0 -7 31 would be used 10< departure activill' in thil assessment 

D -7 32 . 
D -7 35 . 
0 - . No operation durina niahttime 

0 - . No """ration durinQ niolltti me 

0 -15 43 46 46 -
0 -15 43 . 
0 - . No operation durino niohttime 

0 . . No ooeration durino niahttime 

0 - . No ooeration durina niahttime 



Project No.: 

Project Title: 

TiUe: 

235928 

Optimization ot Land Use in Discovery Bay 

Marine Traffic Noise Assessment 

Assessment Point: N10b-B1 

Case 1 · Peng Chau Kaito Mui Wo Kaito Discovery Bay Ferry & Tugboat with barge in 60mins 

ColT9Ction, dB{AJ 

Une Period Headway_ SEL @I 25m, dB(AJl'l Tin.,-"' No. of Fenyi'I Distance, m Tirri• ': No. Facade · 
Approaching 71.3 3600 2 30 36 3 3 

PC Departure 74.5 3600 2 30 36 3 3 
Approaching 77.7 3600 , 30 36 0 3 

MW Departure 78.8 3600 1 30 36 0 3 Daytime/ 
Evening Approachlng 85.6 3600 5 690 36 7 3 

DB time Departure 86.1 3600 4 600 36 6 3 
Approaching & 

Yacht Deoarture 72.1 3600 3 190 36 5 3 
App1oadung 80.0 3600 1 50 36 0 3 

TB Departure 79.0 3600 - 50 - - 3 
Approadling 71.3 3600 1 30 36 0 3 

PC Departure 74.5 3600 1 30 36 0 3 
Approaching 77.7 3600 - 30 . . 3 

MW Departure 78.6 3600 . 30 . . 3 

Nighttime Approaching 85.6 3600 3 690 36 5 3 

DB Departure 86.1 3600 3 MO 36 5 3 
Approaching & 

Yacht Deoarture 72.1 3600 - 190 - . 3 
Approaching 80.0 3600 . 50 - - 3 

TB Departure 79.0 3600 - 50 - . 3 

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; OT. Oil Tanker 

[2] Estimated SEL at reference dislance 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 

Barner· 
0 

0 

0 

0 

·10 

·10 

0 

0 

0 

D 

D 

0 

0 

·10 

·10 

0 

0 

0 

Com,ctlo-o, dB[AJ 

Une Period Headway SEL@ 25in, dB(A)Pl nme, 5Pl No. of Fenyi'I Distance, m Time No. Facade 

Approaching 71.3 3600 2 30 36 3 3 

PC Departure 74.5 3600 2 30 36 3 3 

Approaching 77.7 3600 1 30 36 0 3 

MW Departure 78 6 3600 1 30 36 0 3 
Daytime/ 

Approaching 7 Evening 85.6 3600 5 690 36 3 

DB time Departure 86.1 3600 4 690 36 6 3 
Approaching & 

Yacht Departure 72.1 3600 3 190 36 5 3 

Approaching 77.7 3600 1 50 36 0 3 

SB Departure 77 7 3600 50 . . 3 

Approaching 71.3 3600 1 30 36 0 3 

PC Departure 74.5 3600 1 30 36 0 3 

Approaching 77.7 3600 . 30 . . 3 

MW Departure 78.6 3600 . 30 . - 3 

Nighttime Approaching 85.6 3600 3 690 36 5 3 

DB Departure 86.1 3600 3 690 36 5 3 

Approaching & 
Yacht Departure 721 3600 . 190 . . 3 

Approaching 77.7 3600 . 50 . . 3 

58 Departure 77.7 3600 . 50 . . 3 

Note: 

[1] PC - Peng Chau Kai To; MW. Mui Wo Kai Ta; 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. 

G len~roject\23592!1\12 Reports Driven£1es\6 Re'll5ed Dnit4'Area 10b\Appenm1Apptn~ S 3 (~ dr~rty).JSll 

Banter ' 

0 

0 

0 

0 

-10 

-10 

0 

0 

0 

0 

0 

0 

0 

-10 

·10 

0 

0 

0 

Predlcled NoJH Overall NolM Lewel, 
Pnl'llnlng NolH 

Lewi, Leq .-, LaYel,Leq- Remirf< 
dB(AJ 

Leq~dB{A) 
dB{AJPl . 

I>lfffl[vlty Distance 

,,-

0 ·1 41 . 
0 -1 44 . 
0 -1 44 . 
0 -1 45 . 
0 ·14 36 51 51 . •• 
D ·14 35 . 

0 .9 36 . 
0 .3 44 For worst case 60min scenario, activity with higher SEL 

•::· 

0 . . woutd be used for assessment 

0 ·1 38 . 
0 -1 41 . p. 

• ·I 
D . . No ooeration during nighttime 

0 - - No operation durinQ niahttime 

0 ·14 33 44 46 - ~- l 
0 ·14 34 . .. ,. ... ·1 

0 . . No operatio'1 dulinQ nlohttime 

0 - . No operation durina niahttime -· ] 0 - . Na 00<1rabon during riJghttime •• I 

,,,,, I .,. ~ 

] 
•• 1 

.., . 
• 
- i 
• J 

Pnldlcted NolH Overall NolH lewel, PnvalJlng NOIH 
LaYel, Leq......., Laq_,.dB{A) uvel,Leq- R•marf< 

dB(A) dB(A)"' DJrectfvlty Distance 

0 -1 41 . 

,<, J 

0 -1 44 . 
0 -1 44 . 
0 -1 45 . 
0 -14 36 51 51 . • II 

A', ~ 
0 -14 35 . 
0 .9 36 . 
D -3 42 

.,. 
n 

ii • H 

For worst case 60min scenario, activity with higher SEL 
0 - . would be used for as ... ssment 

0 
_, 

38 . 
0 -1 41 . 

..... ] 
0 - . No ®&ration durillll nft1httlma 
0 . . Na operation duOr,g riiQhttlma 
0 -14 33 44 46 . 
0 -14 34 '" I . 

....... J 
0 . . No operation during niQhHime 
0 - - No operation during nighttime 
0 . . No ope,abon dunng n1ghttime 
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Projecl No.: 235928 

Project Titte: Optimization ol Land Use In Discovery Bay 

TiUa: Manne Traffic Noise Assessment 

Assessment Point N10b-B1 

Case 3· Peng Chau Kalto Mui Wo Kalto Discovery Bay Ferry & LPG container vessel In 60mins 

-. '.~ •, '-"."»· .•. , 
-~-<.'.;· .. CorTK!lon, dB(A) .. 

. . --- .. .•• _:..;i -
Un• Pel1od Headway sa @ 2Sni, dB!AJ"I Time,•"' No. of i=.nyl'I Oit!lnu,m Tim• No. Facadii Banlllt' 

Approaehlng 71.3 3600 2 30 36 3 3 0 

PC Departure 74.5 3600 2 30 36 3 3 0 

Approaehing 77.7 3600 1 30 36 0 3 0 

wrw Departure 78.6 3600 1 30 36 0 3 0 
Daytime/ 

Approaehing 85.6 3600 5 3 -10 Evening 690 36 7 

DB time Departure 86.1 3600 4 690 36 6 3 -10 
Approaching & 

Yacllt Deoarture 72.1 3600 3 190 36 5 3 0 

Approaching 71.2 3600 1 50 36 0 3 0 

LPG Departure 71.2 3600 1 50 36 0 3 0 

Approaehing 71.3 3600 1 30 36 0 3 0 

PC Departure 74.5 3600 1 30 36 0 3 0 

Approaehing 77.7 3600 - 30 - . 3 0 

wrw Departure 78.6 3600 . 30 - - 3 0 

Nighttime Approaehing 85.B 3600 3 690 38 5 3 -10 

DB Departure 86.1 3600 3 690 38 5 3 -10 

Approaehing & 
Yacht DeD8/ture 72.1 3600 . 190 . . 3 0 

Approaclllng 71.2 3600 - 50 - - 3 D 

LPG Departure 71.2 3600 - 50 - . 3 0 

Note: 

(1) PC - Peng Chau Kai To; wrw- Mui Wo Kai 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 Yaehl in 1 hour (Both appn,aehlng & departure) 

(5) Measured background noise level (BNL) at free field condition , facade correction (+3 dB{A)) has been added. 

- .. Prwdlc!ed NolM Prav.aUlng Nolu . 
~.-;./':~ ' . 1.e...i,1.eq-

Ovtrall Noln Levtl, 
Levet,L•q-"T ...... 

Leq-dB{A) Remart< 
~ - _:.·~ 

' dB{A) dB{A)ISf 
D1'9Ctlvtly Distance 

' 
0 -1 41 -
0 -1 44 . 
0 -1 44 -
0 -1 45 -
0 -14 36 51 51 

. 
0 -14 35 . 
0 .9 36 . 
0 -3 36 

For worst case 60min scenario, SEL of arrival aetivity 
0 -3 36 would be used for departure activity in lhe assessmont 

0 -1 38 . 
0 -1 41 -
0 - . No .,,,.,,abon dufino niahMlme 

0 - . No ooerabon durir1<1 nianttJme 

0 -14 33 44 46 -
D -14 34 -
0 . . No o~eraUon durtoo llicihttime 

0 - . No operation durir111 niQhtuma 

0 - - No ooeration durina nlahttlme 



Appendix 5.4 

Fixed Noise Assessment 
Methodology and Source 
Term Measurement 
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Methodology 

Geneml 

The fixed noise sources located v..ithin 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. 

Opemtional lnfonnation 

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 Sm 
tall solid wall next to the kaito pier, a 9.Sm tall solid wall next to the goods delivery 
pier and a 7 .Sm 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 v..ill be conducted in marine base filling station outside 
Discovery Bay. Therefore, the operation of oil tanker and ferries I vessels petrol filling 
near kaito pier would be excluded in the noise assessment. 

Detennination of Sound Power Levels (SWI.r) 

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. 

Predu:tion of 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 AS.6: Summ of uations for marine-based fixed noise assessment 

SWL,dB(A) SWL = L,q 1-...i + (20log(d}+8), 

Z3f.821!11F'i.Nil'l~Mi5 .... , 
~~~~~~~~~'f~e:=~A,r.~ENDIX\APPENOIXS.4FIXEO 



_ ...... u.. .. .._e., 
--SIUllj 

P.:n..n.le,s Equn,llons 

when: 

I.ii->= Measured marine-based fixed noise level, dB(A) 

d = Dislance between measurement localion and !he fixed noise 
source, m 

4q ,o,.;, = SWL- (20log(d,}+8) + 201og(t,m +FC + BC 

when: 

d1 = Distance between fixed noise source and NSR, m 

t, = Openrion rime of fixed noise source wilhin a standard 

L.., 30ml,, dB(A) assessment period of 30min 

T = Time period under consideration (30), min 

FC = Wirb 3 dB(A) facade conecrion 

BC = burier correction (assumiog worst case scenario of 
125Hz) according lo Figure D.3 Screening Effec1s of Barriers 
of BS5228-l 2014, Code of Practice for Noise and Vibration 

ConbOl on Consrruction and Open Sites-Part 1: Noise 

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 S.S. -

Table A5.7: Summary of all observed possible cnses within 30ntins 

. _Cu, 
PC 

2 ,J 

3 ,J 

Nole: 
[l] PC - Peng Chau Kai!o; 

MW -Mui Wo Kaito; 

,Jill ,/1>1 

,J!ZJ 

TB - Tugboat with barge from LPG supplier; 
SB - Sand barge wirh sand loading; aod 
LPG - LPG Container. 

[2] Marine vessels operate in daytime only. 

mffll1Fin.lll~:201S 
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Fixed Noise Measurement Locations 

Existing fixed noise sources from Pang 
Chau Kai To/ Mui Wo Kai To 

Existing fixed noise sources from tugboat with barge 

Existing fixed noise sources from sand barge with sand 
loading / LPG container vessel loading and unloading 

Existing fixed noise sources from sewage pumping station 
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Arrival / Idlling / 
Departure 

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 tugboat with barge / sand barge with sand 
loading / LPG container vessel loading and unloading i, ... ,L.,40 
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Off the landing board 
/ Lorries leave barge / 
Lorries back to barge / 
Lift on the landing 
board 

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 tugboat with barge / sand barge with sand 
loading / LPG container vessel loading and unloading 
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• Prop "th barge/ sand b g_ d unloading from tugboat w1 . vessel loadmg an d. I LPG contamer loa mg 

-· .. : 
---
#· 

ilr . 

(,& • 

n··· 

.·, .. ' . ~--: 

1"··-·· ., -~ 

,.. .. ' 
ii .. _._. 
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---Iii 
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Crane operation and LPG 
containers leave barge / 
LPG containers loading into 
truck 

Idlling, arrival / 
ready for 
departure 

• 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 

0 20 40 iO 10 100 
1 ... ,., • ..,. :....! I 
W:111£5 



Project: 

Job No.: 

Title: 

Subtitle: 

Noise 
Source ID 

PC 

MW 

TB 

SB 

LPG 

Discovery Bay EAS 

235928 
Fixed Noise Assessment 
Calculation of Sound Power 
Level (SWL) for each source 

Description 

Peng Chau Kaito 

MuiWo Kaito 

Tug Boat + Barge 

Sand Barge + Sand Loading Truck 

LPG Container Vessel + LPG 
Containers Loading Truck 

Activities/Equipment 

ldlling - arrival 
Idling 
ldlling - ready for departure 
ldlling - arrival 
Idling 
ldlling - ready for departure 
Idling for arrival 
Off the landing board 
Lorries leave barge 
Lorries back to barge 
Lift on the landing board 
Idling for departure 
Idling 
Extend Conveyor belt 
Conveyor Engine standby 

Truck idling + conveyor load sand into truck 
Relax conveyor + leave 
ldlling - arrival 
Crane operation and LPG containers leave barge 
LPG containers loading into truck 
ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 
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Activities 
ID 

PC1 
PC2 
PC3 
MW1 
MW2 
MW3 
TB1 
TB2 
TB3 
TB4 
TB5 
TB6 
SB1 
SB2 
SB3 
SB4 
SB5 

LPG1 
LPG2 
LPG3 
LPG4 

LPG5 

LPG6 

Measurement Measured 
Distance SWL, 

Correction, 
Distance, m SPL, dB(A) dB(A) 

dB(A) 

15.0 56.8 31.5 88 

15.0 56.7 31.5 88 

15.0 59.6 31.5 91 

15.0 66 31.5 98 

15.0 58.4 31.5 90 

15.0 66.4 31.5 98 

25.0 62.9 36.0 99 

15.0 68.1 31.5 100 

15.0 68.3 31.5 100 
15.0 68.3 31.5 100 
15.0 66.3 31.5 98 

25.0 62.9 36.0 99 

15.0 69.8 31.5 101 

12.0 69.5 29.6 99 
25.0 57.9 36.0 94 
25.0 66.8 36.0 103 
15.0 70.7 31.5 102 
5.0 71.2 22.0 93 
10.0 84.3 28.0 112 
5.0 73.5 22.0 95 
5.0 69 22.0 91 

10.0 79.5 28.0 108 

5.0 82.9 22.0 105 

I 
f ..• 

I 
~ 

.,. 
..... 

I 
Based on Operation Period 

observation Assumed 
Assumed 

and operator 
daytime worst 

nlghttime 
Information worst Remark 

operating time Daytime Nighttime worst operating time 
operating time, 

In 30min, min 
In 30min, mln 

min 
-1 1 1 y y 

-5 5 3 y y 

-1 1 1 y y 

-1 1 0 y N 
-5 5 0 y N 
-1 1 0 y N 
-10 10 0 y N 
-1 1 0 y N 
-5 5 0 y N 

For worst case 30 minutes scenario, 
TB1, TB2 & TB3 have selected for 

-5 5 0 y N assessment. 
-1 1 0 y N 
-5 5 0 y N 
-1 1 0 y N 
-1 1 0 y N For worst case 30 minutes scenario, 
-30 20 0 y N SB3, SB4 &SB5 have selected for 

-9 9 0 y N assessment. 

-1 1 0 y N 
-1.5 2 0 y N 
-0.5 1 0 y N 
-1 1 0 y N 

i· • 
',r· 

I 
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I 
f; --·· ._ 
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I 
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I 
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-5 5 0 y N 

-0.5 1 0 y N 

-1.5 2 0 y N 
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Appendix 5.5 

Predicted SPL of Fixed Noise 
Sources 



Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

S82 

S83 

$84 

S85 

Case 3 

NoiS& Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N1Db-B1 

Peng Chau Kaito. Mui Wo Kaito & Tug Boat with Barge 

Description Actlvltl"1Equlprru,nt 

Id/ling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat+ Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kailo, Mui Wo Kailo & Sand Barge+ Truck sand loading 

Description ActlvitlvslEqulpm1mt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor+ leave 

Peng Chau Kaito, Mui Wo Kailo & LPG Container Vessel + LPG Containers loading Truck 

De&cr1pUon Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 
Loading Truck 

ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A} 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

BB 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shortest. 
Worst operating 

separation 
tlme(mln) 

distance /ml 
20 1 

20 5 

20 1 

20 1 

20 5 

20 1 

55 10 

43 1 

48 5 

43 5 

43 1 

55 5 

Shortest 
Worst operating 

separation 
time(mln) 

distance 1ml 
20 1 

20 5 

20 1 

20 1 

20 5 

20 1 

43 1 

43 1 

43 20 

43 9 

43 1 

Shortes! 
Worst operating 

separation 
tlme(mln) 

distance Im\ 
20 1 

20 5 

20 1 

20 1 

20 5 

20 1 

43 2 

43 1 

43 1 

43 5 

43 1 

43 2 

i 
• • 

I 
• -I 
• -

Cornctlon, dB(A) Pmlk:ted 
SPL, dB(A) 

Remark 
Distance nme Sc!ffnlilg Mitigation Facade 

-34 -15 -8 0 3 34 

-34 -8 -8 0 3 41 

-34 -15 -8 0 3 37 

I 
II' • 

I 
-34 -15 -8 0 3 44 

-34 -8 -8 0 3 43 

-34 -15 -8 0 3 44 

.,. -I 
-43 -5 -5 0 3 49 II' • 
-41 -15 -5 0 3 43 

-42 -8 -5 0 3 49 For worst case 30 minutes scenario, TB1. TB2 & I 
-41 -8 -5 0 3 . TB3 have selected for assessment. 

., . • 
-41 -15 -5 0 3 . 
-43 -8 -5 0 3 . I 

~~-lcted OWrall Noise Level, Leq .-.,idB{A) 54 

Daytime criterion (ANL-6), dB(A) 55 

Exceedanca,dB(A) . 

., . • 
... I 

Ill .. 
I 

Com,ctlon, dB{AJ Predicted 
Remark 

Distance nme Screening Mitigation Facade SPL,dB{A) 

-34 -15 -8 0 3 34 

Ill -
... I 

-34 -8 -8 0 3 41 • --34 -15 -8 0 3 37 

-34 -15 -8 0 3 44 - I 
-34 -8 -8 0 3 43 • ,. 
-34 -15 -8 0 3 44 

-41 -15 -5 0 3 . I 
-41 -15 -5 0 3 . tr --41 -2 -5 0 3 50 For worsl case 30 minutes scenario, S83, S84 

-5 
&S85 have selected for assessmenl. 

-41 -5 -10 3 45 
II 

-41 -15 -5 0 3 45 ~ ·-Predicted Overau Noise Level, Leq ~dB(AJ 54 

Dllytlme criterion (AN':,'.5), dB{A) 55 I 
Exceedance, dB(A) . • -I • ·-Correction, dB{A) Predicted 

SPL, dB(A) 
Remark 

Distance Tlnie Screening Mltlg•Uon Facade I 
-34 -15 -8 0 3 34 • I-
-34 -8 -8 0 3 41 

-34 -15 -8 0 3 37 

... 

I 
-34 -15 -8 0 3 44 • ,. 
-34 -8 -8 0 3 43 

-34 -15 -8 0 3 44 

-41 -12 -5 0 3 39 
,..._ I • f-

-41 -15 -5 -10 3 45 

-41 -15 -5 0 3 38 ... I 
-41 -8 -5 0 3 41 

-41 -15 -5 -10 3 41 

-41 -12 -5 0 3 51 

• I-
,. I 

Predicted Ov•nill Noise Level, Leq i-,h)dB{A) 54 

Daytime criterion (ANL-5), dB{AI 55 

ExcHdanca,dB(A) . 
- -'-. 

I "" ... '·-I • -\..,.. -
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Project: 

Job No.: 

TIiie: 

5ubtiUe: 

N5RID: 

Case 1 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

T85 

TB6 

Case 2 

NolH Soun:e ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

S81 

S82 

583 

SB4 

585 

Caul 

N oisa Soun;• 10 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discov,ny Bay EA5 

235928 

Fixed Noise Assessment 

Calculation of 5PL at Receivers (Nighttime) 

N10b-B1 

Peng Chau Kaito, Mui Wo Kaila & Tug Boal with Barge 

~c 
O..crlptlon ActivltlHIEqulplMnt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling • ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kailo, Mui We Kaila & Sand Barge + Truck sand loading 

Oucrlptl0t1 ActlvlUell/Equlpmffll 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Katto Idling 

ldlling • ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kailo. Mui Wo Kailo & LPG Conlainer Vessel + LPG Conlainers Loading Truck 

OescrlpUon AcUviUHIEqulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

tdlling • ready for departure 

ldlling • arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
d8(A) 

88 

68 

91 

. 
-
. 
. 
-
-
. 
. 
-

5WL, 
dB(A) 

88 

68 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

68 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shortest 
separation 

dlstanee tml 
20 

20 

20 

. 

. 

. 
-
-
. 
. 
-
. 

Shortnl 
separaUon 

dmtancetml 
20 

20 

20 

. 

. 
-
. 
. 
-
-
. 

Shortest 
uparatlon 

distance tm\ 
20 

20 

20 

. 
-
-
-

-
. 
. 
-
. 

Woist operating Co~,dB(A) Pntdlct~ 
Remark 

tlme(mln) Distance Tim• Screening Mitigation Facade 51'.'L, dB(A) 

1 -34 -15 -8 0 3 34 

3 -34 -10 -8 0 3 39 

1 -34 -15 -8 0 3 37 

- - - - . . - No Nightlime operation 

- . - - . - . No Nighttime operalion 

- - - - - - - No Nightlime operation 

- . - - . - -
. . - - - . . 
. . - . - . -

No Nightlime operation . . - . . - -
- . - - . - . 
. . - - . - . 

Pntdlcted Owrau Noise Leve~ Leq ,-...dB(A) 42 

Nlghttlm, ertterion (ANL-!), dB(A) 45 

E1tcHd1nce, dB(A) . 

worst o~rating Correction, dB(A) P~lcted 
tlrne.(mln) SPL, d84AI 

Remark 
Distance Tlme Screening MIUgaUon Facade 

1 -34 -15 -8 0 3 34 

5 -34 -8 -8 0 3 41 

1 -34 -15 -8 0 3 37 

1 . . . . . - No Nightlime operalion 

5 . . . . . . No Nightlime operaUon 

1 . . - . . - No NightUme operation 

1 - . . - . -
1 . . . . . . 
20 . . . . . . No Nigh!Ume operation 

9 . . - . - . 

1 - . - - . -
Predicted OwraU Noise Lem, leq t-"ld84A) 43 

Nlghttlme crlblrlon (ANL-6), dB(A) 45 

Ellceadanee, d 84A) -

. 
Worsl operating Correction, dB(A) Predicted 

lime(mln) i Remark 
Distance 11me Screening MIU911lion Facade 5PL, d84A) 

1 -34 -15 -8 0 3 34 

5 -34 -8 -8 0 3 41 

1 -34 -15 -8 0 3 37 

1 - . . . . . No Nigh!Ume operation 

5 . . . . . No Nigh!Ume operation 

1 . . - . . . No Nigh!Lime operation 

2 - . - . . . 
1 . . - - . . 
1 . . - . . . 

No NightUme operation 
5 . . . . . -
1 . - - . . -
2 . . - . . . 

Predleled Overall Noise Level, Leq pom1111dB(A) 43 

Nlghttlme criterion (ANL-5), dB{A) 45 

E1tceed1nce, dB(A) . 

2 



Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

NolS& Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SBI 

SB2 

SB3 

S84 

SBS 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPGS 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-82 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat wilh Barge 

Description ActMUHIEqulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat+ Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

fdlling • ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlling • ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor+ leave 

Peng Chau Kaito, Mui Wo Kaila & LPG Container Vessel + LPG Containers Loading Truck 

Description Actlvitles/Equlpmer\t 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWL, 
dB(AJ 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB{AJ 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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,:mortfft 
,epuation Worst 0119ratlng 

dlsllinee lml Ume(mln) 

25 1 

25 5 

25 1 

25 1 

25 5 

25 1 

61 10 

50 1 

54 5 

50 5 

50 1 

61 5 

Shortest 
Worst operating 

separation 
tlme(mln) 

dlstanc11 1ml 
25 1 

25 5 

25 1 

25 1 

25 5 

25 1 

50 1 

50 1 

50 20 

50 9 

50 1 

Sllortesl Worst oj>eraUng 
•eparaUon Ume(inln) 

dl$tani:e fml 
25 1 

25 5 

25 1 

25 1 

25 5 

25 1 

50 2 

50 1 

50 1 

50 5 

50 1 

50 2 

I 
... -I ,. -I 
I -I .. -I 

CorrKU_qn, dB(~. Predicted 
Remark 

Distance J1rne Sc1Niilng Mltlgztfon Facade SPL,dB(A) 

-36 -15 -10 0 3 30 

-36 -8 -10 0 3 37 

-36 -15 ·10 0 3 33 

• -I -36 -15 -10 0 3 40 

-36 -8 -10 0 3 39 

-36 -15 -10 0 3 40 

II -I 
IT -
-"· I 

-44 .5 .5 0 3 49 

-42 -15 -5 0 3 41 

-43 -8 .5 0 3 48 For worst case 30 minutes scenario. TB1. TB2 & 

-42 -8 -5 0 3 - TB3 have selected for assessment. 

-42 -15 .5 0 3 . 
-44 -8 -$ 0 3 . 

" -I Pred~ Own,n Noise ~'-: Lllq c-a,ic1B(A) 53 

.. Dllytlme 'criterion (ANL-6j, iii3(A) 55 

Exieedanee; dB(A) . 

" -
,«, I 

II\' -I Co(l'IICticm, dB(A) Predicted 
SPL,dB(A) 

Remark 
Olsl.l'.ni:e nm. Sc!8'llnln9 Mltlg1Uon Facade 

-36 -15 -10 0 3 30 

-36 -8 -10 0 3 37 •• ·-I -36 -15 -10 0 3 33 

-36 -15 -10 0 3 40 

-36 -8 -10 0 3 39 
., -I -36 -15 -10 0 3 40 

-42 -15 .5 0 3 . 
-42 -15 .5 0 3 . .,, -I -42 -2 .5 0 3 48 For worst case 30 minules scenario, SB3, S84 

&S85 have selected for assessment. 
-42 .5 .5 -10 3 44 

-42 -15 .5 0 3 43 IJ. -
,_ .. I Predk:tad QwnU NolH Lewi, Lllq --,dB(AJ 52 

D1yt1m1 criterion (ANL-6), dB(A) 55 

Exc:Ndance, dB(A) . '1: -I 
II< -I 
41 -

· · Correctlon, llB(A) ;Predicted 

Mttlg1Uon SPL; ilB(A) 
Remark 

Dl,tance Time Sc1'99nlng Facade 

-36 -15 -10 0 3 30 

,-.,;._. I 
II', -

-36 -6 -10 0 3 37 

-36 -15 ·10 0 3 33 

-36 -15 ·10 0 3 40 

I 
Iii -

-36 -8 -10 0 3 39 

-36 -15 ·10 0 3 40 

-42 -12 -5 0 3 37 

I 
lr: -

-42 -15 .5 -10 3 43 

-42 -15 .5 0 3 36 

-42 -8 -5 0 3 39 

I 
II' -

-42 -15 -5 -10 3 39 

-42 -12 -5 0 3 49 

Predk:t&d Ovarall Noise LIii/Di, Leq ~B{A) 52 

A. I Dlytlma erilarkir\ (~L-6), dB{A) 55 

uceed1nca, dB(A) . 

• /, -
3 I 

I -
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Project: 

Job No.: 

TIiie: 

Subtitle: 

NSRID: 

Case 1 

Noise Sourc• lD 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

581 

S82 

S83 

S84 

585 

Case J 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N10b-B2 

Peng Chau Kaito. Mui Wo Kailo & Tug Boat with Barge 

Description AcUvltlu/Equlpment 

ldlling • arrival 

Peng Chau Kaila Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWoKatto Idling 

ldlling • ready for departure 

Idling for arrival 

Off the landing board 

Tug Boat + Barge 
Lorries leave barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kailo, Mui Wo Kailo & Sand Barge+ Truck sand loading 

Descrlpllon AcUvltles/Equlpm,nt 

ldlling • arrival 

Peng Chau Kaila Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWoKatto Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kailo, Mui Wo Kaito & LPG Conlainer Vessel+ LPG Conlainers Loading Truck 

Oescrlpllon ActlvlUes/Equlpment 

ldlling • arrival 

Peng Chau Kaila Idling 

ldlling • ready for departure 

ldlli ng - arrival 

MuiWo Kailo Idling 

ldlling • ready for departure 

ldlling • arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading inlo truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWL, 
dB(A) 

88 

88 

91 

. 

. 

. 

. 

. 

. 

. 

. 

. 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shortes! 
,apuaUon 

distance fml 
25 

25 

25 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Sho/19st 
aepuallon 

distance 1ml 
25 

25 

25 

. 

. 

. 

. 

. 

. 

. 

. 

Shorteal 
separation 

di.tam:tlml 
25 

25 

25 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Worst op,raUng Comc:tlon, dB(AJ Predicted 
Remark 

llm•(mln) Distance nme.· Screening Mitigation Facade SPL, dB{A) 

1 -36 -15 -10 0 3 30 

3 -36 ·10 ·10 0 3 35 

1 -36 -15 -10 0 3 33 

. . . . . . . No Nighltime operation 

. . . . . - . No Nighltime operation 

. . . . . . . No Nighttime operation 

. . . . . . . 

. . . . . . . 

. . . . . . . 
No Nighltime operation . . . . . . . 

. . . . . . . 

. . . . . . . 
Pf!dk:tad OV-1 Noise uvel, Leq ~B(AJ 38 

Nlghtume criterion (ANL-5), dB{A) 45 

Exelil9dal'Ke,· dB(A) . 

Worst epenitlnli Comc:tlon. dB(A) Predicted 
Remark 

llme(mtn) Dlslance nme &:rHnlng Mitigation Facade SPL, dB(AJ 

1 .36 -15 -10 0 3 30 

5 -36 -a -10 0 3 37 

1 -36 ·15 -10 0 3 33 

1 . . . . . . No Nighttime operation 

5 . . . . . . No Nighltime operation 

1 . . . . . . No Nighttime operation 

1 . . . . . . 
1 . . . . . . 
20 . . . . . . No Nighttime operation 

9 . . . . . . 
1 . . . . . . 

Pradlcttd Ovenl Nol111 Level, Leq ~B(A) 39 

N lghttlm e criterfon (ANL-5), dB(A) 45 

Excaedann, dB(A) . 

Worst operating Correction, dB(A) Predicted 
Remark 

Ume(mln) Distance Tim• &l'fflllng MIUgaiton Facade SPL, dB(A) 

1 -36 -15 -10 0 3 30 

5 -38 -a -10 0 3 37 

1 -36 -15 -10 0 3 33 

1 . . . . . . No Nighltime operation 

5 . . . . . . No Nighttime operation 

1 . . . . . . No Nighltime operalion 

2 . . . - . . 
1 . . . . . . 
1 . . . . . . 
5 . No Nighttime operalion . . . . . 
1 . . . . . . 
2 . . . . . . 

Predicted Overall Noise Level, Laq ..._dB(A) 39 

Nighttlme criterion (ANL-5), dB(A) 45 

Exceadance, dB(A) . 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Noise Soun:& ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noiff Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL al Receivers (Daytime) 

N10b-B4 

Peng Chau Kailo, Mui Wo Kailo & Tug Boal wilh Barge 

Description Actl vlUH/Equlpinent 

ldlling - arrival 

Peng Chau Kailo Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling • ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat+ Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaila, Mui Wo Kailo & Sand Barge + Truck sand loading 

Description Actlvllles/Equlpment 

ldlling • arrival 

Peng Chau Kaila Idling 

ldlling - ready for departure 

ldlling • arrival 

Mui Wo Kaito Idling 

ldlling • ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaila, Mui Wo Kaila & LPG Container Vessel + LPG Containers Loading Truck 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Katto Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shortest 
Worst_ operating 

te JNiratlo n 
dlstanc'il lml . tlme(min) 

40 1 

40 5 

40 1 

40 1 

40 5 

40 1 

75 10 

66 1 

69 5 

66 5 

66 1 

75 5 

· Shortesi 
Worst operating separation 

tlme(mln) 
distance 'm' 

40 1 

40 5 

40 1 

40 1 

40 5 

40 1 

66 1 

66 1 

66 20 

66 9 

66 1 

·.·. 
'· : 

- . ~ .. 

Shortest 
Worst operating 

separation 
distance rml 

Ume(mln) 

40 1 

40 5 

40 1 

40 1 

40 5 

40 1 

66 2 

66 1 

66 1 

66 5 

66 1 

67 2 

.... -'I 
• -I 
• -

Co~Uo.n, dB(AJ Predicted 
Remark 

Distance 11me ScMnlng Mitigation Facade SPL, dB(A) -~- .I 
• ·--40 -15 -10 0 3 26 

-40 -8 -10 0 3 33 

-40 -15 -10 0 3 29 I 
r 

,. 
-40 -15 -10 0 3 36 

-40 -8 -10 0 3 35 

-40 -15 -10 0 3 36 ,<- I 
-46 -5 0 0 3 52 

-44 -15 .1(j 0 3 34 

-45 -8 0 0 3 50 For worst case 30 minutes scenario, TB1, TB2 & 

-44 -8 0 0 3 . TB3 have setecled for assessment 

-44 -15 -10 0 3 . 
-46 -8 0 0 3 . 

~ l-
~- 'I ./ 1• 

~·- II 
Predlclad 0~ -~~ LIJV!', ~ i-,;~dB(AJ 54 

· ' · O.ytfm• ~riterlon tiuiL;S): j1B(A) 55 
·:,. 

Excffdance; dB{A) . 

~ r-
,. .. !I 
Ill 

,_ 
,C--

'I 
Corl'9Ctlon, dB(A) , Predicted 

SPL,dB(A) 
Remark. 

Dlstanc:w Time Screening MIUgaUon Facade 

-40 -15 -10 0 3 26 

-40 -8 -10 0 3 33 

• ·-,; ll I-
-40 -15 ·10 0 3 29 

-40 -15 ·10 0 3 36 

-40 -8 -10 0 3 35 
,. I 

iaa 

-40 -15 -10 0 3 36 

-44 -15 -5 0 3 . 
-44 -15 -5 0 3 . 

,. I --44 -2 -5 0 3 46 For worsl case 30 minules scenario, SB3, SB4 

-44 
&SB5 have selected for assessment 

-5 -5 -10 3 41 

-44 -15 -5 0 3 41 

Pradlctecl owrall No~ .Lewi, Leq 11"-"ldB{A) 49 

Daytime criterion (ANL-6), dB(A) 55 
"{ .. · Exeffdance, dB(A) . 

Correction, dB(~ Predicted 

Distance Tune Screening Mitigation Facade SPL,dB(A) Ramark 

-40 -15 -10 0 3 28 

-40 -8 -10 0 3 33 

-40 -15 -10 0 3 29 

-40 -15 -10 0 3 36 

-40 -8 -10 0 3 35 

-40 ·15 -10 0 3 36 

-44 -12 -10 0 3 30 

€' I -I e- -I E: -I 
€ -I €- ·-
€:-· I ----44 -15 -5 -10 3 41 

-44 -15 -10 0 3 29 ,,.... I 
-44 -8 -10 0 3 32 f!· --44 -15 -5 -10 3 37 

-45 -12 -10 0 3 42 

Predicted OveraU Noise Level, Leq ~dl3(A) 47 E 
I .... 

0.Y:'lnl• cnterlo,n (ANL-5), dB{A) 55 

Exc:Hdincit, dl3{A) . I ~--
5 I 

~.- ---• 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

NOIMI Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

S83 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N1Db-84 

Peng Chau Kailo, Mui Wo Kailo & Tug Boat with Barge 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaila Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kano Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat+ Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kailo & Sand Barge + Truck sand loading 

Description Actlvttlfl/Equlpmenl 

ldlling - arrival 

Peng Chau Kaila Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kano Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge+ Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito. Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Der.crfptlon Actlvitles/Equlpment 

ldlling - arrival 

Peng Chau Kaila Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWo Kaila Idling 

ldlling • ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Conlainer Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

. 
-
. 
. 
. 

. 

. 

. 

. 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Sholtffl 
Worat ~rallng 

separation 
distance tml 

lime (mln) 

40 1 

40 3 

40 1 

. -
- . 
- -
. . 
. . 
. . 

. . 

. . 

. . 

Shortest 
Worst operating 

Hparatlon 
distance 1ml 

. time (mln) 

40 1 

40 5 

40 1 

. 1 

. 5 

. 1 

. 1 

. 1 

. 20 

. 9 

. 1 

Shortest 
Worst operating separation 

tlme(mln) distance 1ml 
40 1 

40 5 

40 1 

. 1 

. 5 

. 1 

. 2 

. 1 

. 1 

. 5 

. 1 

. 2 

.. . Cor~on, dB(A) Pmlct•d 
Rvmark 

Olsiance 11m, ScrHnlng Mitigation Facada SPI., dB(A) 

-40 -15 -10 o 3 26 

-40 -10 -10 o 3 31 

-40 -15 -10 0 3 29 

- - - - - - No Nighltime operation 

- . - . . . No Nighttime operation 

. . . - . . No Nighttime operation 

. . . - . . 

. . . - . . 

. . . . . . 
No Nighttime operation . . . . . . 

. . . . . . 

. . . . - . 

Predicted o-u Nolte L•"f'.81, Leq (ih,1o1dB(Al 34 

Nlghttlme criterion (ANL-6), dB{A) 45 

E,tc:Mdanc:•, dB(A) . 

Co~,dB(A)_ Predicted 
Remark 

Dlstanca nma Screening MHlgaUon Facade SPL, dB(A) 

-40 -15 -10 0 3 26 

-40 -8 -10 0 3 33 

-40 -15 -10 0 3 29 

. . . . . . No Nighttime operation 

. . . . . . No Nighttime operation 

. . . . . . No Nighttime operation 

. . . . . . 

. . . . . . 

. . . . . . No Nighltime operation 

. . . . . . 

. . . . . . 

Pnldlcted OYwaJ1 NolH Lev&!, Leq c,,o,,,1o1dB(A) 35 

Nlghttlme criterion (ANL-5), dB{A) 45 

Exc:Hdance, dB(I!.) . 

CorrKtlo11; dB(A) Predicted 
SPL, dB(A) 

Remark 
Distance ·-lime Sc"'8nlng Mitigation Facade 

-40 -15 -10 0 3 26 

-40 -8 -10 0 3 33 

-40 -15 -10 o 3 29 

. - - . . . No Nighttime operation 

. . . . . . No Nighttime operation 

. . . . . . No Nighltime operation 

. . . . . . 

. . . . . . 

. . . . . . 
No Nighltime operation . . . . . -

. . . . . . 

. . . . . . 
Predicted Overall Noise Leve~ Leq t-1n1dB(A) 35 

Nlghttlme c:rfterfon (ANL..S), dB(A) 45 

Exceadance, dB(A) . 
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Project: 

Job No.: 

TiUe: 

Subtitle: 

NSRID: 

Case 1 

Noise Soun:, 
ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

1132 

1133 

TB4 

JBS 

TB6 

Case 2 

Nein Source 
Ill 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

S81 

S82 

SB3 

S84 

$85 

Case 3 

Noise Source 
ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculatlon of SPL at Receivers (Daytime) 

N1Db-S5 

Peng Chau Kalto, Mui Wo Kaito & Tug Boal with Barge 

Dffcriptlon Actlvltles/Equlpment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldl/ing • ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlllng - ready for departure 

ldl ing for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kalto, Mui Wo Kaito & Sand Barge + Truck sand loading 

O.scrtptlon AcUvltles/Eq u Ip m.•nt _ 

!dl!lng - arrival 

Peng Chau Kaito Idling 

ldlllng - ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kalto, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

OeacrlpUon Ac tlvltles/Eq ulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

tdlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWL, 
dB{A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

96 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

96 

101 

99 

94 

103 

102 

SWL, 
dB{A) 

68 

88 

91 

96 

90 

98 

93 

112 

95 

91 

106 

105 
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Shortast 
Worst ope-rallng 

1eparatlon 
dlstanc• 1ml 

time (mln) 

49 1 

49 s 
49 I 

49 1 

49 5 

49 1 

83 10 

15 1 

77 5 

75 5 

75 1 

83 5 

Shortest Worst operating 
separation 

~imt<:t tlme(mln) 

49 1 

49 5 

49 1 

49 1 

49 5 

49 1 

75 1 

75 1 

75 20 

75 9 

75 1 

Shortest Worst operating 
separation 

dl11timce 1ml 
Ume(mlli) 

49 1 

49 5 

49 1 

49 1 

49 5 

49 1 

75 2 

75 1 

75 1 

75 5 

75 1 

75 2 

,-

;. 

r- --, 

.-, ' 

r 
C.orrKIIOn, dB(A) Predicted Remuk 

Distance Time ~prHillng Mitigation Facade SPL,dS(A) 

-42 -15 0 0 3 34 

-<42 -8 0 0 3 41 

... . , -42 -15 0 0 3 37 

-42 -15 0 0 3 44 

-42 -8 0 0 3 43 -•·" -42 -15 0 0 3 44 

-46 -5 0 0 3 51 

-46 -15 -10 0 3 33 
,.,. .. -46 -8 0 0 3 49 For worst case 30 minutes scenario, TB 1, lB2 & 

-46 -8 0 0 3 . lB3 have selected for assessment. 

46 -15 -10 0 3 . 
,.-

• -46 -8 0 0 3 . 

,-
Pntdlctff ,OV.rilll Nofs• L~I, ~ ~ .... ps~A) 55 

Daytime criterion (ANL~J. ciljltA> SS .- .. ·- . ·" 
Excaedance,dB(A) . 

,-. . •• 
Corm:tlori; d~~A) Pi.dieted Remark 

O_ls~-n~e Time if"'.Jililll ~~~-~n Facade SPL, dB(A) 

-42 -15 0 0 3 34 ,. 
-42 -8 0 0 3 41 

-42 -15 0 0 3 37 

.-•• -42 -15 0 0 3 44 

-42 -8 0 0 3 43 

-42 -15 0 0 3 44 

-46 -15 -5 0 3 . 

' -46 -15 -5 0 3 . 
-46 -2 -5 0 3 45 For worst case 30 minutes scenario, SB3, S84 

&S85 have selec1ed for assessment. 
-46 -5 -5 -10 3 40 ,. 
-46 -15 -5 0 3 40 
- - PnicUcl9d <>wraH Nolt• Level, Leq "°"*'1dB!A,) 52 ,.. __ ... Daytlm• cr1te~on {ANL..eJ, dS(A) 55 

Elicffdance, dB(A) . 

--.. II: 
-,au. 

Correction, dB(A) Predicted 
Remark 

Dl1t.nce Tline scrHnlng Mlt1g1t1on Facade SPL, dB(A) 

-42 -15 0 0 3 34 

-42 -8 0 0 3 41 

~ 
-42 -15 0 0 3 37 

-42 -15 0 0 3 44 

42 -8 0 0 3 43 

~ 
-42 -15 0 0 3 44 

-46 -12 -5 0 3 34 

-48 -15 -5 -10 3 40 -~ -46 -15 -5 0 3 33 

-46 -8 -5 0 3 38 

-46 -15 -5 -10 3 36 

E -48 -12 -5 0 3 46 

fredlc;!ltd OVa~II Nolle Lewi, Leq ~B{A) 52 
I , - ., • 1-f .. _. 4 

Daytime criterion (ANL-SJ, dBiAI 55 

Excfflf!lnce, dB(A) . 
~ 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Norse Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

S85 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N1Db-B5 

Peng Chau Kailo, Mui Wo Kaito & Tug Boat wilh Barge 

Description Actlvltln/Equlpmant 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat+ Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kailo & Sand Barge + Truck sand loading 

o.s.: rlptlon Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kailo & LPG Container Vessel + LPG Containers Loading Truck 

Description Ac11vl!M&/Equ lpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL,. 
dB(AJ 

88 

88 

91 

. 
-
. 
. 
-
-
. 
-
-

SWL,. 
ilB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWl, 
dB(AJ 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shortttl 
HJ)llratlon 

dletance f ml 
49 

49 

49 

-
. 
. 
-
-
. 
. 
-
. 

Sb<lrtHI 
uparatlon 

illstanca Im~ 
49 

49 

49 

. 

. 

. 

. 
-
. 
. 
. 

Shortest 
separaUon 

distance Im} 
49 

49 

49 

-
. 
-
. 
. 
. 
-
-
-

Worst operating Corntcflon, dB(A} PNdld.ed 
Remark 

tlme(~ln) ·· Distance Tlme Screening Mitigation Facade SPl. dB(A) 

1 -42 -15 0 0 3 34 

3 -42 -10 0 0 3 39 

1 -42 -15 0 0 3 37 

- - . - - - - No Nighttime operation 

. . - - . . . No Nighttime operation 

- - - . - - . No Nighttime operation 

- - . . - - . 
. . . . - - -
- . - - . . -

No Nighttime operation - - - - . . . 
. - - . - - . 
- . . . - - -

Predk:md Oven.II NolH L_..-.~ LIJ<I ~B{AJ 42 

Nlghttlm, clltellon (ANL-SJ, dB{A) 45 

El(tf9<1•nc•, dB(A) . 

Worst operating Correction, dB(A) Pmlctltd 
ilme{m)n) Distance Tim,, Screening Mitigation Facade SPL, dB(AJ 

Rem.ark 

1 -42 -15 0 0 3 34 

5 -42 -8 0 0 3 41 

1 -42 -15 0 0 3 37 

1 . - . . . . No Nighttime operation 

5 - . . . . . No Nighttime operation 

1 . . . . . - No Nighttime operation 

1 . - . . . . 
1 - - . . . . 

20 - - . . . . No Nighttime operation 

9 - . . . - -
1 . . . - - -

Predict.cl QveniH NolH LsVDI, 1.eq -"'JdB(A) 43 

. Nlghtllme criterion (ANL-$), dB(A) 45 

EJ<cftdanc<t, dB(AJ . 

Correction, dB(A) Worst operating Predicted 
Remark 

tlme(mln) Distance Ttme screening MltlgaUon Facade SPL, dB(A) , -42 -15 0 0 3 34 

5 -42 -8 0 0 3 41 

1 -42 -15 0 0 3 37 

1 - - . . . - No Nighttime operation 

5 - - . . . - No Nighttime operation 

1 - . . . - . No Nighttime operation 

2 . . - - - . 
1 - - . . - -
1 - - . . . -
5 

No NightLime operation . . . - - . 
1 . . - - - -
2 - - - . . -

Predicted Overan Noise Level, Leq -~1dB(A) 43 

Nlghltlme criterion (ANL.S), dB(A) 45 

Exceedanee, dB(A) . 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-B8 

Peng Chau Kailo, Mui Wo Kailo & Tug Boat with Barge 

Description Actlvlllh/Equlprnent 

ldlling • arrival 

Peng Chau Kai!o Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWoKaito Idling 

ldlling • ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kailo, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlling • ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kailo & LPG Container Vessel + LPG Containers Loading Truck 

Description Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling • arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWI., 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWI., 
dB(A) 

68 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWI., 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:lenvlproject\235928110 Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculalion_Barrier.xlsx\ 1 Ob-B8 

""!hortest 
separat1o11 Worst operating 

distance 1ml Ume(mln) 

72 1 

72 5 

72 1 

72 1 

72 5 

72 1 

103 10 

97 1 

99 5 

97 5 

97 1 

103 5 

Shortest 
Wom operating eeparatlon 

tlme(mln) 
distance 1ml 

72 1 

72 5 

72 1 

72 1 

72 5 

72 1 

97 1 

97 1 

97 20 

97 9 

97 1 

Shortest 
Worst oper1tlng 

separation Ume(mln) 
distance 1m1 

72 1 

72 5 

72 1 

72 1 

72 5 

72 1 

97 2 

97 1 

97 1 

97 5 

97 1 

97 2 

J 

I 

I 

Correction, dB(A) Predicted R•mark 
Distance Time ScrNnlng Mitigation Facade SPL,dB(A) .... 

-45 ·15 0 0 3 31 

-45 -8 0 0 3 38 

-45 -15 0 0 3 34 

-45 ·15 0 0 3 41 

-45 ·8 0 0 3 40 

-45 -15 0 0 3 41 

-48 .5 0 0 3 49 " 
-48 -15 0 0 3 40 

-48 -8 0 0 3 47 For worst case 30 minutes scenario, TB 1, TB2 & 

-48 -8 0 0 3 . TB3 have selected !or assessment. • 1 

-48 -15 0 0 3 . 

-48 -8 0 0 3 . ,,,,.,. 

P~lcUIS owra~.~IM Lant.~ _.iB(A) 53 
11 . 1 

Daytini• criiitriori !ANL-61, iiB(A) 55 

Excaeda nee, dB(A) . 

' :t 

~- l 
. Correction, dB(A) Predicted 

SPi.,dB(A) 
Remark 

Dlstanc• Time · Screening Mitigation Facade. 

-45 -15 0 0 3 31 

-45 -8 0 0 3 38 

.l. I 

' 
I 
• 

-45 -15 0 0 3 34 

-45 -15 0 0 3 41 

-45 -8 0 0 3 40 

-45 -15 0 0 3 41 

-48 ·15 .5 0 3 . 

E 
I 
'I 

I ~ 

-48 -15 .5 0 3 . 
-48 -2 .5 0 3 43 For worst case 30 minutes scenario, SB3. S84 

-48 
&SB5 have selected for assessment. 

.5 .5 -10 3 38 

-48 -15 .5 0 3 37 

.. . Predicted OWraD Noise bVlll, l.eq c-idB(A) 49 

Daytime criterion (ANL-5), dB(A) 55 

Exceedance, dB(AJ . 

Correctlon, dB(A) 
" Predicted 

Distance Screening Mlttg•tlon SPL, dB(A) 
Remark nme Facade 

-45 -15 0 0 3 31 

~-
.1 

I 
.~ • -... 

I 
€ I 

I 
€· =• 

I E. •• 
-45 -8 0 0 3 38 

-45 ·15 0 0 3 34 

-45 ·15 0 0 3 41 ~-- I ,. 
-45 -8 0 0 3 40 

-45 -15 0 0 3 41 

-48 ·12 .5 0 3 32 E I ·--48 -15 .5 -10 3 37 

-48 -15 -5 0 3 30 

-48 -8 .5 0 3 33 

-48 -15 .5 -10 3 33 

-48 -12 .5 0 3 44 

Predlctad Overall Noise Level, Laq .-r.idB(A) 49 

Daytime crlt.rlon (ANL-5), dB{A) 55 

Excaedance, dB(A) . 

€u I .. 
I €- .• 
I E,,, 

9 - I t,,i .. 
. I 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TBS 

Case 2 

NolH Soun:t 10 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

S84 

S85 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation or SPL al Receivers (Nighttime) 

N10b-B8 

Peng Chau Kaito. Mui Wo Kailo & Tug Boat wilh Barge 

Description Actlvltles/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

tdlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boal + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaila & Sand Barge + Truck sand loading 

Ducrlptlon A1;tM1les/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaila & LPG Container Vessel + LPG Containers Loading Truck 

DescripOon Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

-
. 
-
-
-
. 
. 

. 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A), 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\1 o Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculalion_Barrier.xlsx\N101:>-BB 

Shortest 
separation 

dlslanc. (ml 
72 

72 

72 

-
. 
. 
-
. 
. 
-
. 
. 

Shortest 
aeparallon 

distance 1ml 
72 

72 

72 

-
. 
-
. 
. 
-
-
-

Shortest 
separation 

distance 'ml 
72 

72 

72 

-
-
-
-
-
-
-
-
. 

Worst operating Correction, dB(A) Predicted 
tlme(mln) SPL, dB(A) 

Remark 
Distance Time Screening Mitigation Facade 

1 -45 -15 0 0 3 31 

3 -45 -10 0 0 3 36 

1 -45 -15 0 0 3 34 

. - . - . . - No Nighrnme operation 

. - - - . . . No Nighttime operation 

- . . . . . . No Nighttime operation 

. . . . - - -
- - - - . - -
- - - - - . . 
. . . . No Nighttime operation . . . 
- . . . . - . 

. - - . . . -
Predicted Dyerall Noise Level, Leq -dB(A) 39 

Nlghttlm• criterion (ANL-6), dB(A) 45 

Exceedance, d B(A) . 

Worst operating COl'f&etlon, dB(A)' Predicted 
Remark 

tjme(mln). Distance Time .. · Screening MltlgaUon Facade SPL,dB(A) 

1 -45 -15 0 0 3 31 

5 -45 -8 0 0 3 38 

1 -45 -15 0 0 3 34 

1 . - - . - - No Nighttime operation 

5 - . . - . . No Nightlime operation 

1 - - . - . . No Nighttime operation 

1 . - . . . . 
1 - - - - . -

20 . - - . . . No Nighttime operalion 

9 . . . - - -
1 - . - . - -

Predicted Overall No In L11Y111, Leq !Mfflltlld B(A) 40 

Nfghttlme criterion (ANL-5), dB(A) 45 

Exceedance, dB(A) . 

Worst operating Correction; dB(A) Predicted 
tlme(mln) SPL, dB(A) 

Remark 
Distance Time Screening Mitigation Facade 

1 -45 -15 0 0 3 31 

5 -45 -8 0 0 3 38 

1 -45 -15 0 0 3 34 

1 . . - . . . No Nighltime operalion 

5 - . . . - No Nighttime operation 

1 - . - . - . No Nightlime operation 

2 . - - . - -
1 . - - - - -
1 . . - - - -
5 -

No Nighttime operation . . . - . 
1 - - . - - -
2 . - - - - -

Predicted Overall Noise Level, Leq _.,,dB(A) 40 

Nlghttiln. crilerlon (ANL-5), dB(A) 45 

Exceedance, dB(A) -
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Project: 

Job No.: 

TIiie: 

Subtitle: 

NSRID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

S81 

SB2 

SB3 

SB4 

S85 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-01 

Peng Chau Kaito, Mui Wo Kaito & Tug Boal wiU, Barge 

DHcrlptlon Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge+ Truck sand loading 

D<lscrlpUon Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito - Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kailo, Mui Wo Kailo & LPG Container Vessel + LPG Containers Loading Truck 

Description ActlvitlesJEqulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG ccntainers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL; 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\envlproject\235928\1 O Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\ 1 Ob-01 

Sho~st 
wo .. 1 operating H1>4ratlon 

distance 1ml Ume(mln) 

76 1 

76 5 

76 1 

76 1 

76 5 

76 1 

79 10 

58 1 

68 5 

58 5 

58 1 

79 5 

Shortest 
Worst operating 

separation 
time(mln) 

distance Im\ 
76 1 

76 5 

76 1 

76 1 

76 5 

76 1 

58 1 

58 1 

58 20 

58 9 

58 1 

Shortest wo .. t operaUng 
sep•,;iUon 

dlslani:e 1ml 
tlme(mln) 

76 1 

76 5 

76 1 

76 1 

76 5 

76 1 

58 2 

58 1 

58 1 

58 5 

58 1 

58 2 

r I 

-· 

' 
·JI 

JI 
I 'II 

Cornc:tlon, dB(A) Pr<tdfcted 
Remark 

Distance TIiiie Screening Mitigation Facade SPL,dB(A) 

-46 -15 0 0 3 31 

-46 -8 0 0 3 38 

-46 -15 0 0 3 34 

:I 
I JI 

ii 
-46 -15 0 0 3 41 

-46 -8 0 0 3 40 

-46 -15 0 0 3 41 

I u 

•.. ll 
-46 -5 0 0 3 51 • Ill 

-43 -15 0 0 3 45 

-45 -8 0 0 3 51 For worst case 30 minutes scenario, TB1, TB2 & ~ 
-43 -8 0 0 3 - TB3 have selected ror assessment. • 'rll 

-43 -15 0 0 3 -
-46 -8 0 0 3 - ,,. I 

Predfctlld OvffiilH Noise !,.evet, Leq ~dB(.0.) 55 
. . ~· : . ···': 

Daytime criterion {ANL-5), dB(A) 55 
., Excffdance, dB(A) -

• • 
,.. . ] 
• • 
.. I 

. C_o111H.tlon, dB(A) Predicted 
SPL,dB(A) 

Remark 
Distance 11me Senenl119 MHlg1tlon Fecada 

-46 -15 0 0 3 31 

-46 -8 0 0 3 38 

• • 
,,... I .. • 

-46 -15 0 0 3 34 

-46 -15 0 0 3 41 

""' I 
-46 -8 0 0 3 40 - • 
-46 -15 0 0 3 41 

-43 -15 0 0 3 . .... I 
-43 -15 0 0 3 . .. • 
-43 -2 0 0 3 52 For worst case 30 minutes scenario, S83, S84 

-43 
&SB5 have selected for assessment. 

-5 0 -10 3 48 I 
-43 -15 0 0 3 47 ... • 

Predicted OveraH Noise Level, Laq .,.....,dB{A) 55 

Daytime criterion (ANL-5), dB(A) 55 

Exceodance, dB(A) . ,.. I .. • 
,.._ I • • 

Correctron, dB{A) PrecUcted 

Dlslanc11 Time Scl'ffnlng MHlgatlon Facade SPL, dB(A) 
Remark 

-46 -15 0 0 3 31 ~- I • • -46 -8 0 0 3 38 

-46 -15 0 0 3 34 

-46 -15 0 0 3 41 

-46 -8 0 0 3 40 

-46 -15 0 0 3 41 

-43 -12 0 0 3 41 

-43 -15 0 -10 3 47 

-43 -15 0 0 3 40 

-43 -8 0 0 3 43 

,... I 
• • 
A I • ,. 

I 
• -· -43 -15 0 -10 3 43 

-43 -12 0 0 3 53 

Predicted Overall Noise Leval, Leq -dB{A) 55 

Daytime c:rlterfon (ANL-SJ, dB(A) 55 

Exc89dance, dB{A) . 

I 
•• • 
... .. I • • 
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Project: 

Job No.: 

TIiie: 

Subtitle: 

NSRID: 

Case 1 

Nola• Source 10 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

NOIH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPGS 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation ol SPL at Receivers (Nighttime) 

N10b-01 

Peng Chau Kailo, Mui Wo Kaito & Tug Boat with Barge 

Oesc:rtptlon ActlvlUn/EqulpllHlnt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lin on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge+ Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Conlainers Loading Truck 

Description ActMUHIEqulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

Swt.. 
dB(A) 

88 

88 

91 

-
-
-
. 
. 
-
-
. 
-

SWI.., 
dB(A) 

88 

ea 
91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL; 
dB{A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:lenvlproject\235928110 Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\N10b-D1 

Snonnt Worst operating 
uparatlon tlme(mln). d1$1anee Im\ 

76 1 

76 3 

76 1 

. -

. . 
- . 
. -
. . 
. -
- . 
. . 

- . 

Shortest 
Worst operating 

upuatlon 
dlslancelml 

tlme(miil) 

76 1 

76 5 

76 1 

- 1 

- 5 

- 1 

. 1 

. 1 

. 20 

- 9 

. 1 

Shortest 
Worst operating separation 

tlme(mln) distance 1ml 
76 1 

76 5 

76 1 

- 1 

. 5 

. 1 

. 2 

1 

- 1 

. 5 

- 1 

. 2 

Correction, dB(A) Predicted 
SPL, dB(A) 

Remark 
Distance lllne Screening Mitigation Faeade 

-46 -15 0 D 3 31 

-46 -1D 0 D 3 35 

-46 -15 0 0 3 34 

. - . . . - No NightUme operaUon 

- . - . . - No Nighttime operation 

- . - . - - No NightUme operation 

- . . . - . 
- - . - - -
- - . . . -
- . . - No NightUme operation - -
. . - - - . 
. - . - . . 

Predicted OvetaU Noise Lev.I, Leq c-,,,idB(A) 38 

Nlghttlmit criterion (ANL-5), dB(A) 45 

E~cHd•nc., dB(AJ . 

.-~ -~. ' 

,. ·.~. Correction, dB(A) Predicted 
Remark 

Distance Time Screening Mitigation Facada SPl..,dB(A) 

-46 -15 0 0 3 31 

-46 -8 0 0 3 38 

-46 -15 0 D 3 34 

. . - - - . No Nighrnme operation 

. . - . . . No NightUme operation 

. - . . . - No NighWme operation 

. . - . - . 

. . - . - . 
- . - - . . No NightLime operation 

. - - . - . 

. - . - . . 
Pn,dlcted OffraU Noise Lev.I; Leq ~dB(A) 40 

Nlghttlme crlterlon (ANL-5), dB(A) 45 

E.xcHdance, dB(AJ . 

Correction, dB(A) Predicted 
Remark 

Distance Time Screening MIUgaUon Facade SPl..,dB{A) 

-46 -15 0 0 3 31 

-46 -8 0 0 3 38 

-46 -15 0 0 3 34 

- . - - . . No Nighttime operation 

. - . . - - No NightUme operaUon 

. - . . - - No NighWme operalion 

. - - . - -
- - - . . -
. - . . - -

No NightUme operation - - . . - . 
- . - - . -
- - . - . -

Predk;ted Overall Noise Level, Leq l10mlnldB{A) 40 

Nlghttlme criterion (ANL-5), clB(A) 45 

Exceedance, dB(A) -
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Casa 1 

NolHSoun:e 
ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case2 

Noise Source 
ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

S81 

S82 

S83 

S84 

SBS 

Case3 

Noise Source 
ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b.05 

Peng Chau Kalto, Mui Wo Kaito & Tug Boat with Barge 

Description ActlvlUes/Equlpment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWo Kailo Idling 

ldlling - ready for departure 

Idling for arrival 

Otf the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kalto, Mui Wo Kalto & Sand Barge + Truck sand loading 

DHcrlptlon. Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlllng • ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kailo, Mui Wo Kailo & LPG Container Vessel + LPG Containers Loading Truck 

O.scrlptk>n Actlvitits/J:qulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

fdlling - arrival 

MuiWo Kaito Idling 

ldlflng - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlllng - ready for departure 

SWL, 
dB{AJ 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB{A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

96 

93 

112 

95 

91 

108 

105 

G:lenv\project\23592811 o Calcula!ion\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\1 Ob-05 

Sho/tllst 
Worst operating separation 

time(mln) distance fm\ 
110 1 

110 5 

110 1 

110 1 

110 5 

110 1 

136 10 

111 1 

123 5 

111 5 

111 1 

136 5 

5hor18at 
Worst operating 

uparatlon 
dbtanca fml 

tlma (mln) 

110 1 

110 5 

110 1 

110 1 

110 5 

110 1 

111 1 

111 1 

111 20 

111 9 

111 1 

.Shortest Worst ope niting 
eeparalion 

· distance fml 
tlme(mlnJ 

110 1 

110 5 

110 1 

110 1 

110 5 

110 1 

111 2 

111 1 

111 1 

111 5 

111 1 

111 2 

• r-· ·-
~- I 
r ·-
,... I 

Convctlo(!, dB_IA} Pradlcted 
Remarit 

Facade SPL, dB(AJ 
Distance Time Screening Mitigation 

-49 -15 0 0 3 27 

-49 -8 0 0 3 34 

-49 -15 0 0 3 30 

,.,, -:1 ... 
·IJ;'l' -
,- I 

-49 -15 0 0 3 37 

-49 -8 0 0 3 36 

-49 -15 0 0 3 37 

_., .. -
;,.. I 

-51 -5 0 0 3 47 .T ·--49 -15 0 0 3 39 

-50 -8 0 0 3 45 For worst case 30 minutes scenario, TB 1, TB2 & 
·1 

-49 -8 0 0 3 - T83 have selected for assessment. .. ,_ 
-49 -15 0 0 3 -
-51 -8 0 0 3 -

J Piwdl~~ o~r:-ill NO\H uvet, Leq po,,.id~JA) . 50 

, 1 Daytime critarion (ANL~). il~(A) 55 .. -. -. . ·- ,,:. 

Exc&adance, dB(A) -
'; I .. 
,. I -
r- I .. Correction, dB{A) -- Pntdicll!d Remark 

Distance Time Sclfflllng Mltlgation Fiic~ile SPL;dB{A) 

-49 -15 0 0 3 27 

-49 -8 0 0 3 34 

-49 -15 0 0 3 30 

-49 -15 0 0 3 37 

-49 -8 0 0 3 36 

• -
~ 

I -I • --49 -15 0 0 3 37 

-49 -15 0 0 3 -
-49 -15 0 0 3 -

--- I • --49 -2 0 0 3 46 For worst case 30 minutes scenario, SB3, S84 

-49 -5 
&SB5 have selected for assessment. 

0 -10 3 42 ,.. I 
-49 -15 0 0 3 41 

Pl'ldlctecl Overall NolH Level, Leq IJWnldB(A) 50 

.- Da11Jme citterlon {ANL-5), dB(A) 55 

Ei1ceedance, dBIA) . 

· CortKtlon, dB{A) Pl'ldlcllld 

Dlst.nce Time Screening MlllgaUoh Facaile SPL,dB(A) Remark 

-49 -15 0 0 3 27 

-49 -8 0 0 3 34 

-49 -15 0 0 3 30 

-49 -15 0 0 3 37 

-49 -8 0 0 3 36 

-49 -15 0 0 3 37 

-49 -12 0 0 3 35 

-49 -15 0 -10 3 41 

-49 -15 0 0 3 34 

-49 -8 0 0 3 37 

-49 -15 0 -10 3 37 

-49 -12 0 0 3 47 

Predicted Overall ND)H Levett Leq po..,1dB(A1 50 

:, ·oaytim• crtt.rlo,i IANL-S), d8(A) 55 . 
Ei1cndance, dBIA} . 

'- -I E -I € -I 
€ -I 
€ ,. 

I 
"' ·--
€ I • 

I €· •• 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

NolH sour,;e ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

$81 

S82 

$83 

$84 

SB5 

Case 3 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discov&ry Bay EAS 

235928 

Fixed Noise Assessment 

Calculation or SPL at Receivers (Nighttime) 

N10b-D5 

Peng Chau Kaila, Mui Wo Kaila & Tug Boat wilh Barge 

Description Actlvttfes/Eq u lpment 

ldlllng - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat+ Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge+ Truck sand loading 

Description AcUvltles/Equ Ip m1nt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Elltend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito. Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description AcUvl!ln/Equl p ment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWo Kaijo Idling 

ldlling - ready for departure 

ldlling • arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

swi.. 
dB(AJ 

88 

88 

91 

-
. 
-
. 
. 
. 
. 
. 
. 

swi..· 
dB(A) 

88 

BB 

91 

98 

90 

96 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:lenvlprojecl\235928110 CalculationlENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.111sx\N1 Ob--D5 

ShortNI 
nparaUon 

distance Im I 
110 

110 

110 

. 
-
. 
. 
. 
. 
. 
. 

. 

Shorte.st 
HpARtlon 

dlslanao Im\ 
110 

110 

110 

. 
-
. 
. 
-
. 
. 
. 

Shortest 
separation_ 

distance lml 
110 

110 

110 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Wo 111t operating Correction, dB(A) Pntdh:t.d 
Remark 

Ume(mln) Distance nme Scl'ffnlng Mitigation l'acade SPL, dB(A) 

1 -49 -15 0 0 3 27 

3 -49 -10 0 0 3 32 

1 -49 -15 0 0 3 30 

- . . . . . . No Nighttime operation 

. . . - - . . No Nighttime operation 

- . . . . . - No Nighttime operation 

. . . . . - . -

. . . . - . . 

. . . . - . . 
No Nighttime operation - . . . . . -

. . . . . . . 

. . . . . . . 
Predicted 0-.11 Noise Level, Leq -dB(A} 35 

Nlghttlm, criterion (ANL-SJ, dB(A) 45 

E11~inea, dB{A) . 

Worst open,Ung CorrKtlon, dB{A)· Predicted 
Ume(mln). SPL, dB(A) 

Remark 
Distance Tllllll ScrNnlng MtugaUon Facada 

1 -49 -15 0 0 3 27 

5 -49 -8 0 0 3 34 

1 -49 -15 0 0 3 30 

1 . . . . . - No Nighttime operaUon 

5 . . . . . . No Nighttime operation 

1 . . . - - . No Nighttime operation 

1 . . - . . . 
1 . . - . . . 

20 . . . . . . No Nighttime operation 

9 . . . . . . 
1 . . . . . . 

Ptadlcted <>veran NolH Lav•I, Leq ~B(AJ 36 

Nlghttlme crtt.rlon (ANL-5), dB(A) 45 

Excaedance, dB{A) . 

Worst_ operating Corl1!Ctlon, dB{AJ Predicted 
: Remark 

Ume{mln) Distance Tllllll Scretnlng Mitigation Facade SPL, dB(A) 

1 -49 -15 0 0 3 27 

5 -49 -8 0 0 3 34 

1 -49 -15 0 0 3 30 

1 . . . . . . No Nighttime operation 

5 . . . . . - No Nighttime operation 

1 . . - . - . No Nighttime operation 

2 . . . - . . 

1 . . . . - -
1 . . . . . . 
5 

No Nighltime operation . . . . . . 
1 . . . . . -
2 . . - . . -

Predicted Overall Noise Level, Leq _.iB(A) 36 

Nlghttime criterion (ANL-5), dB(A} 45 

Exceedance, dB(A) . 
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Project: 

Job No.: 

Tltle: 

Subtitle: 

NSRID: 

Case 1 

Nol111 Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TBS 

TB6 

Case2 

NOISII Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

581 

582 

583 

584 

S85 

Case 3 

Noise Sourca ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-D6 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description Acti'litlu/Equlpment 

ldlllng - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Aetlvitios/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

DHcrlptlon _ , Activitles/i:quiprnent 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 
Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(AJ 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

Sli_'VL,. 
dB({') 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\10 Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier .xlsx\1 Ob-D6 

Shortest wo~t operating 1iipar.ition 
dlslanca (m) · time (mln) 

82 1 

82 5 

82 1 

82 1 

82 5 

82 1 

114 10 

92 1 

102 5 

92 5 

92 1 

114 5 

-~ 

S hort98t ):,:,·, 
Worat operating ·. '.!!\-·' 

separation~-,' tim111 {nii!'i} d l_sta nee {m} ·, 

82 1 

82 5 

82 1 

82 1 

82 5 

82 1 

92 1 

92 1 

92 20 

92 9 

92 1 

-
' 

Shortest 
Wor.st 11peratlng 

separation 
time(mln) 

distance {ml 

82 1 

82 5 

82 1 

82 1 

82 5 

82 1 

92 2 

92 1 

92 1 

92 5 

92 1 

92 2 

• ,- ,. 
,_ I 
~ -I 
r --

' 
Ccirrection, dB{A) Predicted '. Remark 

OJstin,;e TTme·· Screening Mitigation Facade · SPL, dB(AJ 

-46 -15 0 0 3 30 

-46 -8 0 0 3 37 

-46 -15 0 0 3 33 

;., I 
• -I 

-46 -15 0 0 3 40 

-46 -8 0 0 3 39 

-46 -15 0 0 3 40 

... -- I .,.. 
-49 -5 0 0 3 48 

-47 -15 0 0 3 41 

-48 -8 0 0 3 47 For worst case 30 minutes scenario, TB 1, TB2 & 

,. .. 
I 

-47 -8 0 0 3 - TB3 have selected for assessmenl .,.. • 
-41 -15 0 0 3 -
-49 -8 0 0 3 - ,,. I 

-- . " Predk:tri Orirall ~oln Level, Ltq 1~dB{A) 62 
. · · Daytime ~rtterlof! (ANL-6), ilB{Aj 65 

· Excevdance, dB(A) -
• •• 
,.. I - • 
~ I 

Co~on, ,dB{A) Pl'1ldfcbXI 
Riimark 

SPL,dB(A) Ot.lance Tlme screening Mitigation Facade 

-46 -15 0 0 3 30 

• • 
,... I 

-46 -8 0 0 3 37 ~ • 
-46 -15 0 0 3 33 

-46 -15 0 0 3 40 ,,.. I 
-46 -8 0 0 3 39 

., • 
-46 -15 0 0 3 40 

-47 -15 0 0 3 . ... I 
-47 -15 0 0 3 - t • 
-47 -2 0 0 3 48 For worst case 30 minutes scenario, S83, S84 

-47 
&S85 have selected for assessment 

-5 0 -10 3 43 I 
-47 -15 0 0 3 43 kl • 

Predicted .Overall Noise LeVlill, leq tSOo11it)l!BlA) 61 

Daytime criterion (ANL-6), dB(A) 55 
'• +-'. ' ' ,,.. I -. Excvedance, dB(A} . t; • 

I 
11 • 

C_orreetlon, dB(A) 
Predl~led 

Remark 
Distance Tlrne: · s~re:enlng Mltlgallon F~cade SPL,dB{~ 

- . 

-46 -15 0 0 3 30 

-46 -8 0 0 3 37 

-46 -15 0 0 3 33 

I ... ; : . .:a 

I 
-46 -15 0 0 3 40 

-46 -8 0 0 3 39 

-46 -15 0 0 3 40 

• .:Ill 

...... I 
-47 -12 0 0 3 37 Iii;, _--JIii 

-47 -15 0 -10 3 43 

-47 -15 0 0 3 36 I 
-47 -8 0 0 3 39 •: - _ _.;I 

-47 -15 0 -10 3 39 

-47 -12 0 0 3 49 ,.. I 
Pl'1ldl~d Overall ~OIH Leval, Leq i-,,idB(A) 52 

,. . Daytime i:rlta~on (ANL-6), dB(A) 55 

Eiiceed1nc11, dB(A) -
• _:_:.a 

....... I 
~----'...a 

15 I ---• J...111 ". , I 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

NolH S01Jrct lO 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

T83 

T84 

TB5 

TB6 

C11se2 

No-lse Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

S81 

SB2 

S83 

SB4 

S85 

Case3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculatlon of SPL at Receivers (Nlghttime) 

N10b-D6 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Deserlptlon Activities/Equipment 

ldning - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

lorries leave barge 
Tug Boat + Barge 

LorTies back to barge 

lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Ducription ActivltiHIEqulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKailo Idling 

ldlling - ready for departure 

Idling· 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kailo, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

De1crlpllon Activities/Equipment 

ldning - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

ldUing - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL,-
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL. 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

Swt, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\1 o Calculalion\ENV\marine traffic noise\20151111 Fixed Noise Calculalion_Barrier .xlsx\N1 Ob-D6 

Shorte,t 
sepal'lltlon 

distance (m) 

82 

82 

82 

-
-
-
-
-
. 
. 
-
-

Shortest 
separation 

distance (m) 

82 

82 

82 

-
-
. 
. 
-
. 
. 
-

Shortest 
separation 

dlltance (m) 

82 

82 

82 

-
-
-
-
-
-
-
-
-

Worst operating 
Correction, dB{AJ 

Predicted 
Remark tlme(mln) Distance Time Screening Mitigation Facade SPL, dB(A) 

1 -46 -15 0 0 3 30 

5 -46 .a 0 0 3 37 

1 -46 -15 0 0 3 33 

1 - - - - - -
5 - - - - - -
1 - - - . - -

10 - - - - . -
1 - . - - - -
5 . - - - - - For worst case 30 minutes scenario, TB 1, TB2 & 

5 - - - - - - TB3 have selected for assessment 

1 - - - - - -
5 - - - - - . 

Predlct9d Ovtral! NOTH level, L8lj ._dB{A) 39 

Nlghtlime c:rit&rlon (ANL-6), dB(A) 45 

Exceedance, dB(A) . 

Worst operating 
correction, dB(A) 

Predicted 
Remark 

time (mln) Distance Time Scl'fflllng Mitigation Facade SPL,dB{A) 

1 -46 -15 0 0 3 30 

5 -46 .a 0 0 3 37 

1 -46 -15 0 0 3 33 

1 - - - . - -
5 - - . . - -
1 - - - - - -
1 - - - - - -
1 - - - . - -

20 - - - - - - No Nighttime operation 

9 - - . - . -
1 - - - - . . 

Predicted overall NolN Level, Leq IJOmltlldB(AI 39 

Nlghtlime criterion {ANL-6), dB(A) 45 

Exceedance, dB(A) . 

Worat openitlng 
Correction, dB(A) 

Predicted Remark 
llrne(mln) Distance Time Sclffnlr.g Mitigation Fae11de SPl,dB(A) 

1 -46 -15 0 0 3 30 

5 -46 -8 0 0 3 37 

1 -46 -15 0 0 3 33 

1 - . . - . -
5 - - . - . -
1 - - . - . -
2 . - - - . -
1 . - - - - -
1 - - . - - . 
5 - - - - - -

No Nighttime operation 

1 . . - - . -
2 . - - - - -

Predicted Overall Nolu Level, Leq pon,i.1dB(A) 39 

NJghttlme criterion (ANL-6), dB(A) 45 

Exceedance, dB(A) . 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSR ID: 

Case1 

Not,e S0urc1t ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SBS 

Case3 

Noise Source 10 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-08 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description Activttle$/Equlpment 

ldDing • arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

ldlllng • ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

Id Iii ng • ready for de pa rtu re 

ldlling • arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description ActlvitlesJEqulpment 

ldlllng - arrival 

Peng Chau Kaito ldllng 

ldlllng - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlllng - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 
Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL.,· 
dB(AJ 

88 

88 

91 

96 

90 

98 

101 

99 

94 

103 

102 

SWL. 
dB{A} 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\projecl\235928\10 Calculalion\ENV\marine traffic noise\20151111 Fixed Noise Calculalion_Barrier.xlsx\10b-D8 

Shortest 
Worst operallng Hparatlon 

distance (m) tlme(mln) 

70 1 

70 5 

70 1 

70 1 

70 5 

70 1 

106 10 

90 1 

97 5 

90 5 

90 1 

106 5 
.. -

S119rta1t Worst operating 
soparation 

distance (ml 
tlme(mln), 

70 1 

70 5 

10 1 

70 1 

70 5 

70 1 

90 1 

90 1 

90 20 

90 9 

90 1 

Shortest 
Worsi operating 

separation 
distance (m) 

. Ume{mln} . 

70 1 

70 5 

70 1 

70 1 

70 5 

70 1 

90 2 

90 1 

90 1 . 
90 5 

90 1 

90 2 
.. 

f 

,-,., 

' CofTOCllon, dB{A) Predicted Remark 

Distance Tlme screening Mjtigstlon F1c1de SPL.,dB(AJ 

-45 -15 0 0 3 31 • ·-
-45 -8 0 0 3 38 

-45 -15 0 0 3 34 

-45 -15 0 0 3 41 

,. 
-45 -8 0 0 3 40 

-45 -15 0 0 3 41 

-49 -5 0 0 3 49 
,. 

-47 -15 0 0 3 41 

-48 -8 0 0 3 47 For worst case 30 minutes scenario, TB 1, TB2 & 

-47 -8 0 0 3 . TB3 have selected for assessment ~ 
-47 -15 0 0 3 -
-49 -8 0 0 3 -

PmlctedOverall Noln Level\~ ~1dB(A) 63 ' Daytime crl1'~on jANL:6}, "dB(A) 66 

Exc9Vdance,dB{A) . 

' ,,.. 
Corr_a,etlon, _dB{A) Pr&dicted 

Remark 
Distance Tlme Screening Mltlg.t;!o~ Facade SPL., dB(A) 

i 

-45 -15 0 0 3 31 

-45 -8 0 0 3 38 ' -45 -15 0 0 3 34 

-45 ·15 0 0 3 41 

-45 -8 0 0 3 40 ' -45 -15 0 0 3 41 

-47 -15 0 0 3 . 
~ 

-47 -15 0 0 3 . .. 
-47 -2 0 0 3 48 For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessment 
-47 -5 0 -10 3 44 ,.. 
-47 -15 0 0 3 43 i 

Pntcllctad Overall Noise Levell,~q 1~ 1dB{A) &Z 
Daytime criterion {~N~-6), dBlA) 55 

EJU:eedance,dB{A} - ( 

( 

Comtelfon, dB{A) Predicted 
Remark 

Dlttance -llme Screening Mitigation Facade SPL.,dB(A} ... 
It 

-45 -15 0 0 3 31 '-

-'15 -8 0 0 3 38 

-45 -15 0 0 3 34 

-45 ·15 0 0 3 41 ( 
-45 -8 0 0 3 40 

-45 -1S 0 0 3 41 

-47 ·12 0 0 3 37 ' ~ -47 -15 0 -10 3 43 

-47 -1S 0 0 3 36 ~ 

-47 -8 0 0 3 39 
.. ._ 

-47 -15 0 -10 3 39 

-47 ·12 0 0 3 49 

Predicted _Overall NoiH Lewi, Leq t'°"""idB(A) 52 ~ .... 
Daytime criterion {ANL-&), dB(A) 55 

Exceedance, dB(A) . ,,,.. 
~ 
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Project: 

Job No.: 

TiUe: 

Subtitle: 

NSRID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TBS 

TB6 

Case 2 

NoiH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N1Db-08 

Peng Chau Kaito. Mui Wo Kaito & Tug Boal with Barge 

Description Actlvltlel/Equlprrntnt 

ldlllng - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lonies back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Actlvltlel/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling+ conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description Acti vitles/Eq u lpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling • arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL. 
dB{A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\1 o Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\N1 Ob-D8 

Shortest 
aeparatlon 

dlstanc• (m) 

70 

70 

70 

-
-
. 
. 
. 
. 

. 

. 

. 

Shortest 
aeparatlon 

di&t.nce(m) 

70 

70 

70 

. 

. 

. 

-
-
. 
. 

-

Shortest 
stparatlon 

dl1ta nc 11 {m) 

70 

70 

70 

. 
-
. 
. 

. 

. 

. 
-
. 

Wo111t operating 
Correction, dB(A) 

Predicted Remark 
tlmci (mln) Distance Time ScrHnlng Mitigation Facade SPl.,dB(A) 

1 -45 -15 0 0 3 31 

5 -45 -8 0 0 3 38 

1 -45 -15 0 0 3 34 

1 . . . . - . 
5 . . . . - . 
1 - - . . . . 

10 - . . . . . 
1 . . . . . -
5 . . . - - . 

For worst case 30 minutes scenario, TB 1, TB2 & 

5 . - . . - . TB3 have selected for assessment 

1 . - . . . . 
5 . . . . . . 

Predicted Overal_l NOIH Leve_l, Leq po"*')dB(A) 40 

Nlghttlme criterion (ANL-6), d~) 45 

E~eedance, dB(A) . 

Worn operating 
Correction, dB(A) Predicted 

Remark 
time (mln) 01,tance Tim• Scmnlng Mitigation Facade SPL,dB{A) 

1 -45 -15 0 0 3 31 

5 -45 -8 0 0 3 38 

1 -45 -15 0 0 3 34 

1 . . . . - . 

5 . . . . . . 

1 . . . . . . 
1 - . . . . . 
1 . . . . - . 

20 . . . . . . No Nighttime operation 

9 . - - . . . 
1 . . . - . . . 

Predicted Overall Noise Level, Leq "°"'""dB(A) 40 

Nlghttime crttvrlon (ANL-6), dB(A) 45 
.. 

Exceedance; dB(A) . .. 

Worst operating 
Correction, dB(A) Predicted Remark 

time (mln) Distance Time Screening Mitigation Facade SPL. dB(A) 

1 -45 -15 D 0 3 31 

5 -45 -8 0 0 3 38 

1 -45 -15 0 0 3 34 

1 . . . . . . 
5 . . . . . . 
, - . . . . . 
2 . . . . . . 
1 . . . . . . 
1 . . . . . . 

No Nighttime operation 
5 . . . . . . 
1 . . . . . . 
2 . . . . . . 

Predicted Overall Noise Level, Leq (SOmlnJdB(A) 40 

Nlghttlme criterion (ANL-5); dB(A) 45 

Exceedance,dB(A) . 
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Project: 

Job No.: 

Title: 

Sublitte: 

NSRID: 

Case 1 

Noln Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Casa 2 

Noise Sour~ ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

236928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-A1 

Peong Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description ActlvitiesJEqulpment 

ldlling - arrival 

Peng Chau Kailo Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWoKailo Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

lorries leave barge 
Tug Boal + Barge 

lorries back to barge 

lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

DascripUon Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlllng • ready for departure 

ldlling • arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck Idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlllng • ready for departure 

ldlling - arrival 

MuiWo Kaila Idling 

ldlllng • ready for departure 

ldlling • arrival 

Crane opera!ion and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB{A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:lenvlproject\23592811 O Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculalion_Barrier .xlsx\ 1 Ob-A 1 

Shortaat 
Wo~t operating npa111tlon 

~: .. ~I!~~£!. t~J~">!', tlme(mln) 

so 1 

so 5 

so 1 

so 1 

so 5 

so 1 

41 10 

25 1 

32 5 

25 5 

25 1 

41 5 

Shortest 
Worst operating 

separation 
distance (m) tlmafmln) 

50 1 

50 5 

50 1 

50 1 

50 5 

50 1 

25 1 

25 1 

25 20 

25 9 

25 1 

Shortest 
Worst operating 

separation 
distance (m) 

time {mln) 

50 1 

50 5 

50 1 

50 1 

50 5 

50 1 

25 2 

25 1 

25 1 

25 5 

25 1 

25 2 

C~rrectlon, dB(A) Pr9dlcted 
Remark 

Distance Time Screening Mitigation Facilde SPL, dB(A) 

-42 -15 -10 0 3 24 

-42 -8 -10 0 3 31 

-42 -15 -10 0 3 27 

-42 -15 -10 0 3 34 

-42 -8 -10 0 3 33 

-42 -15 -10 0 3 34 

-40 -5 -10 0 3 47 

-36 -15 ·10 0 3 42 

-38 -8 -10 0 3 47 For worst case 30 minutes scenario, TB1, TB2 & 

-36 -8 -10 0 3 . TB3 have selected for assessmenl 

.35 -15 -10 0 3 -
-40 -8 -10 0 3 -

Predicted OvtlraQ Nolae La¥1!1, Leq ~o,JIIB(A) 61 

Daytime i:ritllrion (ANL-6), dB(A) 65 
. . 

Exc&edance,dB(A) . 

Correctlqn. dB(A) Predi..ted 
Remark 

Dlsmnce Tlma ScrHning Mldgatlon Facade SPL,dB(A) 

-42 -15 -10 0 3 24 

-42 -8 -10 0 3 31 

-42 -15 -10 0 3 27 

-42 -15 ·10 0 3 34 

-42 -8 ·10 0 3 33 

-42 -15 -10 0 3 34 

-36 -15 -10 0 3 . 
-36 -15 -10 0 3 . 
-36 -2 -10 -10 3 39 For worst case 30 minutes ·scenario, SB3, SB4 

&SB5 have selected for assessment. 
-36 -5 -10 -10 3 45 

-36 -15 -10 0 3 44 

Predicted Overall ~Dlff Level, Laq ,-oidB(A) 49 

Daytime criterion (A1'4L-6), dB{A) 65 

Excae<lance, dB(A) . 

Correction, dB(A) 
Predicted 

Remark 
Distance Time Screening Mitigation Facade SPL,dB(A) 

-42 -15 -10 0 3 24 

-42 -8 -10 0 3 31 

-42 -15 -10 0 3 27 

-42 -15 -10 0 3 34 

-42 -8 ·10 0 3 33 

-42 -15 -10 0 3 34 

-36 -12 -10 0 3 38 

-36 -15 -10 ·10 3 44 

-36 -15 -10 0 3 37 

-36 -8 -10 0 3 40 

-36 -15 -10 ·10 3 40 

-36 -12 ·10 0 3 50 

Predicted Ove~II Noise Lewi, Laq .!30..inflB(A) 52 

Daytime criterion (ANL-6), dB(A) 56 

Exceedance, dB{A) -

19 



.. 

I 

I 

• 

:I 

B 

'11 

'I 

ii 

:., 

I 

• 

' 
i 

J 

Project: 

Job No.: 

Title: 

Subtitle: 

NSR ID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

rB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

S84 

S85 

Case 3 

Nofs11 Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N10b-A1 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description ActMtleetEqulpmenl 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boal + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Activitiea/Equ[pment 

ldlllng - arrival 

Peng Chau Kaito Idling 

ldlllng - ready for departure 

ldlling - arrival 

Mui Wo Kailo Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor+ leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description Actl vltle&JEqulp ment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL. 
dB{A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB{A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL. 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:lenvlproject\23592811 o Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\N1 Ob-A1 

Shortest 
Worat operating 

separation 
distance (ml tlrM(mln) 

50 1 

50 5 

50 1 

- 1 

. 5 

- 1 

. 10 

. 1 

- 5 

. 5 

. 1 

- 5 

Shortest 
Worst operating 

aeparatlon 
tlme(mln) 

df1tanc11 (m) 

50 1 

50 5 

50 1 

- 1 

- 5 

- 1 

. 1 

- 1 

- 20 

. 9 

- 1 

Shortest 
Worst operating separation 

time (mfn) distance (m} 

50 1 

50 5 

50 1 

- 1 

- 5 

- 1 

- 2 

- 1 
. 1 

- 5 
. 1 

- 2 

Corre;etion, dB(A),,, , Predlct.d 
Remark 

Distance T1mil Screening Mitigation Facade SPL, dB(A} 

-42 -15 -10 0 3 24 

-42 -8 -10 0 3 31 

-42 -15 -10 0 3 27 

- . . . . . 
- . . . - . 
- - - - - . 
- . - - . -
. . - . . -
- - - - - . 

For worst case 30 minutes scenario, TB1, TB2 & 

- - - - - - TB3 have selected for assessmenl 

. - . - - . 
- - - - - -

Predk.ted Owrall Noise L_evel, L&q 1...,,.01dB(A) 33 

Nlghtlime criterion (ANL-6), dB(A) 45 

ExcNdance,dB{A) -

Correction, dB(A) • · 
Predicwd 

Remark 
Distance T1me. Screening Mitigation Facade SPL,dB(A) 

-42 -15 -10 0 3 24 

-42 -8 -10 0 3 31 

-42 -15 -10 0 3 27 

- . . - . -
. . . . . -
. . - . . -
- - . - - . 
- . - . . . 
- . - - - . No Nighttime operation 

- - - - -· -
- . . . . . 

Predicted OVerall Noise Level, Leq 130m101dB(A) 33 

Nighttime criterion (ANL-$), dB(A) 45 
.·,· 

Exceedance,dB(A) . 

Correction, dB(A) 
Predicted 

Remark 
Distance Tune Screening Mitigation Fac·ade SPL,dB(A) 

-42 -15 -10 0 3 24 

-42 -8 -10 0 3 31 

-42 -15 -10 0 3 27 

- - . . . . 
- - . - - . 
- . . . - . 
. . . . - -
- - - - . -
- - - - . -

No Nighttime operaUon - . . . - . 
- . . . - -
- . - . . . 

Predicted Overall Nolue Leve~ Leq 1.....,.01dB(A) 33 

Nlghttlme criterion (AHL-$), dBIA) 45 

Excffd•nce, dB{A) . 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSR 10: 

Case 1 

Nolsa Source IO 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SBS 

Case3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b·A2 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

' 

Description Actlvltles/Equlpmerit 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description Actfvi:tlffll:quipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 
Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

BB 

88 

91 

98 

90 

98 

101 

99 

94 

103 . 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shortest 
npanitlon Worst operating 

dlstance(m) tlme(mln) 

56 1 

56 5 

56 1 

56 1 

56 5 

56 1 

45 10 

31 1 

37 5 

31 5 

31 1 

45 5 

Shortest 
Worst operating 

separation 
distance (m) 

Hme(mln) 

56 1 

56 5 

56 1 

56 1 

56 5 

56 1 

31 1 

31 1 

31 20 

31 9 

31 1 

Shortest 
Worst operating 

separation 
distance (m) 

tlma(mln) 

56 1 

56 5 

56 1 

56 1 

56 5 

56 1 

31 2 

31 1 

31 1 

31 5 

31 1 

31 2 

• 
~ • 

I ,,. 
I' ·-I 
r 

,. 
Comictlon, 'dB(A) Pntdlctad 

SPL, dB(A) 
Remark 

Distance Time Screening Mitigation Facadt 

-43 -15 -10 0 3 23 

-43 -8 -10 o 3 30 

-43 -15 -10 0 3 26 

-43 -15 -10 0 3 33 

-43 -8 -10 o 3 32 

-43 -15 -10 0 3 33 

I 
~-

,. 
.... I 

lr • 
'y 

I 
-41 -5 -10 0 3 46 

-38 -15 -10 0 3 40 

-39 -8 -10 0 3 46 For worst case 30 minutes scenario, TB 1, TB2 & 

3 TB3 have selected for assessment. -38 -B -10 0 -
-38 -15 -10 o 3 -
-41 -8 -10 0 3 -

Predlc:_btd Over,ill Noise Level, Uq ,-.1dB(A) 60 

• •• 

,-' I • , .. 
' 

I :• 
Daytime criterion (ANL-6), ciB(A) 55 

Exc:eedance, dB(A) -
~- I .•. 1.• 

--- I 
Correction, dB{A) Pr&dlcted 

Remark 
Distance llme Screening Mitigation Facade SPL, dB(A) 

-43 -15 -10 0 3 23 

-43 -8 -10 0 3 30 

-43 -15 -10 o 3 26 

-43 -15 -10 0 3 33 

• 1·• 
,. I 

1a 
'-' -

I 
-43 -8 -10 0 3 32 

-43 -15 -10 o 3 33 

-38 -15 -10 0 3 -

• •• 
'-

I 
-38 -15 -10 0 3 - • --38 -2 -10 0 3 47 For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessmenl 
-38 -5 -10 -10 3 43 I 
-38 -15 -10 0 3 42 

Predlc:ted Overall .Noise Level, Laq i--,n1dB(AI 50 

Daytime criterion (ANL-6), dB(A) 65 

Exceedanca, dB(A) . 

.. -~-

I ,,..._ .. ---- I _.. .. -Corr&elfon, dB(A) 
,, Predicted 

Remark 
Distance llme Screening Mitigation Facadit SPL,dB(A) 

-43 -15 -10 0 3 23 

-43 -8 -10 0 3 30 

-43 -15 -10 0 3 26 

-- I ~- • ... 
I -

-43 -15 -10 0 3 33 

-43 -8 -10 0 3 32 

-43 -15 -10 0 3 33 

... • -· I 
-38 -12 -10 0 3 36 ... • '-· 
-38 -15 -10 -10 3 42 

-38 -15 -10 0 3 35 I 
-38 -8 -10 0 3 38 

-38 -15 -10 -10 3 38 

-38 -12 -10 0 3 48 

•: • - I ,.., 
Predicted Overall Noise Level, Leq 1:io...i.1dB(A) 51 

Daytime criterion (ANL-6), dB(A) 55 

Eitcffdanc:e, dB(A) . 

.. • ~ 

I .... 
~:c..· ... 
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Project: 

Job No.: 

nue: 
Subtitle: 

NSR ID: 

Case 1 

Noise Soun:, ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

NolM Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N10b-A2 

Peng Chau Kailo, Mui Wo Kaito & Tug Boat with Barge 

Description AeUvltin/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlllng - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge+ Truck sand loading 

Description Actlviti11a/Equlpment 

ldlling • arrival 

Peng Chau Kait6 Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kailo & LPG Container Vessel + LPG Containers Loading Truck 

D11acrlptlon Activltlea/Equlpm11nt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kailo Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWI.., 
dB(A) 

B8 

88 

91 

98 

9D 

98 

99 

100 

100 

100 

98 

99 

SWL. 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Sholttfl Worst operatlng 
Correction, dB(A) 

Predicted 
separation Remark 

distance (m) 
tlme(mln) Distance lbne ScrHnlng Mltlgeuon Facade SPL.dB(A) 

56 1 -43 -15 -10 0 3 23 

56 5 -43 -8 -10 0 3 30 

56 1 -43 -15 -10 0 3 26 

- 1 - . . - . . 
. 5 . . . - - . 
. 1 . . . . . . 
. 10 . . . . . . 
. 1 . . . . . . 
. 5 . . . . . . 

For worst case 30 minules scenario, TB1, TB2 & 
. 5 . . . . . . TB3 have selected for assessment 

. 1 - - - . . . 

. 5 . . . . . . 
Predicted Overall Nolte Level, Leq (JOml•ldB{A) 32 

NlghttllTHI criterion (ANL-6), dB(A) 45 

Ex,;eedance, dB(A) . 

Short .. t 
Worst operatlng 

.. Correc;Uon; dB(A). · · 
Predicted 

Hparatlon Remark 
distance (m} 

Ume{mln) Distance Tune S,;reenlng Mitigation Facade SPL,dB(A) 

56 1 -43 -15 -10 0 3 23 

56 5 -43 -8 -10 0 3 30 

56 1 -43 -15 •10 0 3 26 

. 1 . - - - - -
- 5 - - - - - -
- 1 - - - - - -
- 1 - . . . - -
- 1 . - . . . -
. 20 . - - . . - No Nighttime operation 

. 9 . . . - . -

. 1 - - . . - . 
Predk:ted Overall NolH Level, Leq l>OmlnJdB(A) 32 

·: ... -.· - Nlghttlme criterion (ANL-6), dS(A) 45 .. Exceedance,dB{A) . -. 

Shortest 
Worst operating 

Correction, dB(A) Predicted 
stparalion Remark 

dl11tan~11 {m) tlme(mln) Distance Time Screening MitlgaUon Facade SPL,dB(A) 

56 1 -43 -15 -10 0 3 23 

56 5 -43 -8 -10 0 3 30 

56 1 -43 -15 -10 0 3 26 

- 1 . - . . - . 

- 5 . . . - . . 
. 1 . . - - - . 
. 2 . - - . - . 
. 1 . - - - - -
- 1 . . - - - -

No Nighttime operation 
- 5 - - - . . . 
. 1 . - . . . . 
. 2 . - . - - . 

Predicted Overall Noise L11V11I, Leq t>OmlnJdB{A) 32 

Nlghttlme criterion (ANL-6), dB{A) 46 

Exceedance,dB(A) -

22 



Project: 

Job No.: 

TIUe: 

SubtiUe: 

NSRID: 

Case1 

Noise Sou~e ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB8 

Case2 

Nol1e Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

Noise Soun:e ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-A4 

Peng Chau Kailo, Mui Wo ·Kaito & Tug Boat with Barge 

Description ActivlUes/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui WoKaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lill on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Ba1ge + Truck sand loading 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kailo Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel+ LPG Containers Loading Truck 

Deacrlptlon AetiY!tieBIEqulpment 

ldlling - arrival 

Peng Chau Kaito ldllng 

ld!ling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

!dlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 
Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

,og 
100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL. 
dB(A) 

88 

00 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Short&st 
WoMJt operating Hparatlon 

dlstanc1t (ml tlme(min) 

73 1 

73 5 
73 1 

73 1 

73 5 

73 1 

57 10 

46 1 

51 5 

46 5 

46 1 

57 5 

" ,, .. 
.• 'J 

Shortest 
Worst operating 

separation 
distance (m) 

time (niln) 

73 1 

73 5 

73 1 

73 1 

73 5 

73 1 

46 1 

46 1 

46 20 

46 9 

46 1 

Shortest 
Worst operaUng 

1eparaUon time (mln) 
dlstmce(m) 

73 1 

73 5 

73 1 

73 1 

73 5 

73 1 

46 2 

46 1 

46 1 

46 5 

46 1 

46 2 

.. 
,. 
•• 

a1 

• 
. Comt<:tion, dB(A) Predicted Remark 

Distance Time Screening Mitigation Facade SPL,dB(A) 

-4S -15 -10 0 3 21 

-45 -8 -10 0 3 28 

-45 -15 -10 0 3 24 .. -
-45 -15 -10 0 3 31 

-45 -8 -10 0 3 30 
,. ... -45 -15 -10 0 3 31 

-43 -5 -10 0 3 44 

-41 -15 -10 0 3 37 

~-... -42 -8 -10 0 3 43 For worst case 30 minutes scenario, TB 1, TB2 & 

-41 -8 -10 0 3 . TB3 have selected for assessmenl 

-41 -15 -10 0 3 -
-43 -8 -10 0 3 - ,.._ 

• ; Predicted Ove.rall ~!)I~ Level, Le,q (JGffllnldB(A) 47 
·-= ..... 

Daytl~e criterion (ANL-5), dB(A) 66 . ; 

Excffdan~e, ·dB(A) - ,... 
tr. 

,... 
~ Correction·, dB{A) 

Predicted Remark 
Dlatance Tlme Screening Mitigation Facade SPL,dB(A) 

-45 -15 -10 0 3 21 

' -45 -8 -10 0 3 28 

-45 -15 -10 0 3 24 -• -45 -15 -10 0 3 31 

-45 -8 -10 0 3 30 ---
-45 -15 -10 0 3 31 

,__ 

•• --41 -15 -10 0 3 -
-41 -15 -10 0 3 -
-41 -2 -10 0 3 44 For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessment ;.~ 
' --

-41 -5 -10 -10 3 40 

-41 -15 -10 0 3 39 

Predicted Overall 
0
NQl_s11 Level, L&q 1- 1dB(A) 47 -., -Dartff!I• crttarlon (ANL-5), dB(A) 55 

Exceedance, dB(A) -

E .. 

E; 
CQrrectfon, dB(A) 

Predicted 
Remark 

Distance Time Screening MitlgaUon Facade SPL, dB(A) 

-45 -15 -10 0 3 21 

-45 -8 -10 0 3 28 

€· -45 -15 ·10 0 3 24 

-45 -15 -10 0 3 31 

-45 -8 -10 0 3 30 

€---45 -15 -10 0 3 31 
-41 -12 -10 0 3 33 

-41 -15 -10 -10 3 39 

Ei-: -41 -15 -10 0 3 32 
-41 -8 -10 0 3 35 
-41 ·15 ·10 -10 3 35 

Ei-• -41 -12 -10 0 3 45 

Predlc1ed O¥erall Noise Level, Leq 1»"io1dB(A) 47 

: .Daytime criterion (ANL-6), dB(A) 55 

Exceedance,dB(A) . ~:.; 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSR ID: 

Case 1 

Nolu Sourc, ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Nolae Source ft) 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPGS 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N10b-A4 

Peng Chau Kailo, Mui Wo Kailo & Tug Boat with Barge 

Description AcHY!tiHIEqulpment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlllng - arrival 

MuiWo Kaito Idling 

ldlling • ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

DHcrlptlon Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldUing - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

DHcrlptton Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\ 1 O Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\N 1 Ob-A4 

Shortest Worst operating 
separation 

distance (m) 
tlme(mln) 

73 1 

73 5 

73 1 

. 1 

. 5 

. 1 

. 10 

- 1 

. 5 

- 5 

- 1 

. 5 

Shortest 
Worwt operating separation 

distance (m) 
tlme(mln) 

73 1 

73 5 

73 1 

- 1 

. 5 

- 1 

. 1 

- 1 

- 20 

- 9 

- 1 

Shortest 
Wont operating -separatton 

distance (m) 
tlme(mln)· 

73 1 

73 5 

73 1 

. 1 

- 5 

- 1 
. 2 
. 1 

- 1 

. 5 

. 1 

. 2 

Correetion, dB{A) 
Pradlct.d 

Remark 
Dlstanc:e nma Scr&enlng Mitigation Facade SPL.dB(A) 

-45 -15 -10 0 3 21 

-45 -8 -10 0 3 28 

-45 -15 -10 0 3 24 

. . . . . . 

. . . - . . 

. . . . - . 

. - . . - . 
- . . - - . 
- . . - - - For worst case 30 minutes scenario, TB 1, TB2 & 
. - . - - - TB3 have selected for assessment 

- - - . - . 
. - . - . . 

Pndlcted Onrall NOIH Level, Leq ~dB(A) 30 

Nlghttime crilarlon (ANL-6), dB(A) 45 

Exi:Hdance, dB(A) -

Correction, dB(A) 
Predicted 

Remark 
Distance Tlm• Sl:l'Nnlng Mitigation Facade SPL,dB(A) 

-45 -15 -10 0 3 21 

-45 -8 -10 0 3 28 

-45 -15 -10 0 3 24 

. . . - . . 
- . - - . -
- . . - . . 
- - - . - -
. - . - . -
- . - - - . No Nighttime operation 

- - . - - -
. - - - . . 

Pradlcted Overall Noise Level, Leq c-idB(A) 30 

Nlghttime clilerion (ANL-6), c:lB(A) 45 

Excffdance, IB(A) . 

Correction, dB(A) 
Predicted 

Remark 
Distance Tlme ScrHnlng Mitigation Facade SPL,dB(A) 

-45 -15 -10 0 3 21 

-45 -8 -10 0 3 28 

-45 -15 -10 0 3 24 

- . - - - -
. - - . - . 
. - - . - . 
. . . - - . 
- - - - . -
. - - . - -

No Nighttime operation . . . . - . 
- . - . . . 
- . . . . -

Predicted Overall Nolsa Level, Leq lSOm&•ldB(AJ 30 

Nlghttlme criterion (ANL-S), dB(A) 45 

- Exceedance, dB(AJ . 

24 



Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MWJ 

TB1 

TB2 

TB3 

TB4 

TB5 

TB8 

Case2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

583 

584 

S85 

Case3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Daytime) 

N10b-A5 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description Activities/Equipment 

ldlling • arrival 

Peng Chau Kaito Idling 

ldlllng • ready for departure 

ldlling • arrival 

MuiWo Kaito Idling 

Id Hing • ready for departure 

Idling for anival 

Off the landing board 

Tug Boat + Barge 
Lorries leave barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description Actlvltll1t1Equlpment 

ldtling - anival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlllng - arrival 

MuiWoKaito Idling 

ldlling. ready for departure 

Idling 

,Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck Idling+ conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description Actlvttlea/Equlpm9nt 

ldlllng - anival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - anival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

68 

91 

96 

90 

96 

99 

100 

100 

100 

96 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

,02 

SWL, 
dB{A) 

88 

86 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\ 1 O Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier .xlsx\ 10b-A5 

Shomat 
aej)anatlon . 

~11m,y~ (mfi 
84 

B4 

64 

84 

B4 

84 

87 

58 

62 

58 

58 

67 

Shortest 
separation 

~J·~~J'!')~ 
84 

84 

84 

84 

B4 

84 

58 

58 

58 

58 

56 

Shortest 
_aej,1ratk>n 

3.dl9~flC1· (IJI[?;, 
84 

. 84 

84 

84 

B4 

84 

58 

58 

58 

58 

58 

58 

Wont operating : correction, dB(A) Pr.dieted 

tlme(mln) Distance Time Scffffllng Mitigation facade SPL,dB(A} 

1 -46 -15 -5 0 3 25 

5 -46 -8 -5 0 3 32 

1 -46 -15 -5 0 3 26 

1 -48 -15 -5 0 3 35 

5 -46 -8 -5 0 3 34 

1 -48 -15 -5 0 3 35 

10 -45 -5 0 0 3 53 

1 -43 -15 ·10 0 3 35 

5 -44 -8 0 0 3 51 

5 -43 -8 0 0 3 . 
1 -43 -15 -10 0 3 . 
5 -45 -8 0 0 3 . 

Pr.dlct9d Overall Noi,e ~'!91, Ltq ~B(A) 66 

· • Daytlrittt critarlon (ANL-6), dB~AJ 66 

E11ceedance; dB(AJ . . 

Worst operating ....._ ______ c_orr_ec_u_o_n_, dB-.·(_A..;.)_:_· -· ._. ---'---i Precircied 
time (mln) Distance Time Scl'ffnlng M~~llon Facada SPL:, dB(A) 

-46 

5 -46 

-46 

-46 

5 -46 

-46 

-43 

-43 

20 -43 

9 -43 

-43 

Worst operaUng 
time {min) Dlatarice 

1 -46 

5 -46 

1 -46 

1 -46 

5 -46 

1 -46 

2 -43 

1 -43 

1 -43 

5 -43 

1 -43 

2 -43 

-15 .5 0 3 

-8 .5 0 3 

-15 -5 0 3 

-15 -5 0 3 

-8 .5 0 3 

-15 -5 0 3 

-15 .5 0 3 

-15 -5 0 3 

-2 -5 0 3 

-5 -5 -10 3 

-15 -5 0 3 

Correction, dB{A) - -

~ ,~!~ Mitigation · Facade 

-15 -5 0 3 

-8 -5 0 3 

-15 -5 0 3 

-15 -5 0 3 

-8 -5 0 3 

-15 -5 0 3 

-12 -5 0 3 

-15 -5 -10 3 

-15 -5 0 3 
-8 -5 0 3 

-15 -5 -10 3 

-12 -5 0 3 
Predicted Overan NoJH Level, Le,q l-idB(A) 

Daytime criterion (ANL~. dB(A) 

Excffdance, dB(A) 

25 

32 

28 

35 

34 

35 

47 

43 

42 

60 

55 

Predicted 
SPL,dB(A) 

25 

32 

28 

35 

34 

35 

36 

42 

35 

38 

38 

48 

60 

55 
. 

Remark 

For worst case 30 minutes scenario, TB 1, TB2 & 
TB3 have selected for assessment 

Re1Nrk 

For worst case 30 minutes scenario, 583, 584 
&585 have selected for assessment 

.- Remark .. 
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Project: 

Job No.: 

nue: 
Subtitle: 

NSRID: 

Case 1 

NolH Source IO 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

NolH Sourc, ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighllime) 

N10b-A5 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description Activltlri/Equ lpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge+ Truck sand loading 

Description Activltiea/Equ I pmvnt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

· Deacrlpflon AcUvitle&IEqulpm1mt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dS(A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\envlproject\23592811 o Calculalion\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier .xlsx\N 1 Ob-A5 

· Shortest 
np4iratlon 

distance (m) 

84 

84 

84 

. 

. 

. 
-
. 
. 
. 
. 
. 

Shorbl1t 
aaparatlon 

dlatanct {m) 

84 

84 

84 

. 

. 

. 

. 

. 

. 

. 
-

Shortest 
separation 

distance Im) 

84 

84 

84 

. 
-
. 
. 
. 
. 
. 
. 
. 

Worst operating 
Co=tion, dB{A) 

Predlcttd ' 
tim,(mln}. Dlstanc, Time Screening Mitigation SPL, dB(A) Remarl< 

Facade 

1 -46 -15 -5 0 3 25 

5 -46 -8 -5 0 3 32 

1 -46 -15 -5 0 3 28 

1 . . . . . . 
5 . . . . . . 
1 . . . . . -
10 - . . . - . 

1 . . - - . . 

5 . . . - . . 
For worst case 30 minutes scenario, TB1, TB2 & 

5 - . . . . . TB3 have selected for assessment 

1 . . . . . . 

5 . - . . . . 
Predldad Overall Nolte Level, Ltq po,n1o1dB{A) 34 

Nlghtli,,,. criterion (ANL-5), dB{M 45 

ExcHdanct, dB{A) . 

Worst op&ratlng Correction; dB(A) 
Predicted 

tlm,{mln) Remark 
Distance Time Screening Mitigation Facade SPL,dB(A) 

1 -46 -15 -5 0 3 25 

5 -46 -8 .5 0 3 32 

1 -46 -15 .5 0 3 28 

1 . . . . . . 
5 . . . . . -
1 . . . . . . 
1 . . . - . . 

1 . - . . . . 

20 . - . . . . No Nighttime operation 

9 . . . - - . 

1 . . . - . . 
Predlc:t.d Overall Nol~ Level, Leq 1....,nidB(A) 34 

Nlghttlme criterion (ANL-5), dB(A) 45 
-. --

Exceedance, dB(A) ; . 

Worst operating 
Correction, dB(A) 

Predicted 
Remark 

Ume(mln) Distance Time Screening MlUgatlon Facada SPL.dB(A) 

1 -46 -15 -5 0 3 25 

5 -46 -8 -5 0 3 32 

1 -46 -15 -5 0 3 28 

1 . - . . . . 

5 . - . . . . 
1 - . . . . . 
2 . . . . . . 
1 . - . . . . 
1 . . . . . -
5 . . . . . No Nighttime operation . 
1 . . . . . . 
2 . - . . . . 

Predicted Overall Nolee Level, Leq po,ninidB{A) 34 

Nlghttlme criterion (ANL-5), dB(A) 45 

Exceedance, dB(A) -
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Nolae Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

S83 

SB4 

SBS 

Case 3 

NolH Source ID 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 
Calculation of SPL at Receivers (Daytime) 

N10b-A6 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

De~rlptlon Activities/Equipment 

ldlllng • arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Dncrlption Activities/Equipment 

ldlling - arrival 

Peng Chau Kailo Idling 

ldlling • ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel+ LPG Containers Loading Truck 

Description Acttvitles/Equlpment · 

SWL, 
dB(At 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

, SWL, 
dB(A) 

Shortest 
Worst operating 

Co~llon, dB(A) - PivdlctBd 
ffparatlon SPL, dB(A) 

dl&tance (m) time (mln) Distance Tlme Sereenlng M~~tlon Facade 

90 , 
""'7 -15 0 0 3 29 

90 5 -47 -8 0 0 3 36 

90 1 -47 -15 0 0 3 32 

90 1 -47 -15 0 0 3 39 

90 5 -47 -8 0 0 3 38 

90 1 -47 -15 0 0 3 39 

74 10 -45 -5 0 0 3 52 

65 1 -44 -15 0 0 3 44 

68 5 -45 -8 0 0 3 51 

65 5 -44 -8 0 0 3 -
65 1 -44 -15 0 0 3 -
74 5 -45 -8 0 0 3 . 

.. ~~lmd Overall,~0!9! .L~~,, Leq l~•Jd~N 55 
·. "'1,.,.. 

·'• ' Dayti"'!• c~on (ANL-6), dB(N 55 
''"···· I 

·~ ,.,. 
Exceedance,dB(A) . 

; , Shortust 
Woi'tt operating 

Com,ction, dB(A) Predrcted 
separation 

distance (m) ·tfme(mln) Distance Tlma Si:l'ffnlng Mitigation Facade SPL,dB(A) 

90 1 -47 -15 0 0 3 29 

90 5 -47 -8 0 0 3 36 

90 1 -47 -15 0 0 3 32 

90 1 -47 -15 0 0 3 39 

90 5 -47 -8 0 0 3 38 

90 1 -47 -15 0 0 3 39 

65 1 -44 -15 -5 0 3 -
65 1 -44 -15 -5 0 3 -
65 20 -44 -2 -5 0 3 46 

65 9 -44 -5 -5 ·10 3 42 

65 1 -44 -15 -5 0 3 41 

Pred!ctlld Overall NolH Level, Leq 1..,....1dB(A) 50 

Daytime criterion (ANL-6), dB(A) 55 

Exceedance, dB(A) -

Shor1B1t · W . rat! C orrectlon, dB(A) 
aep1ratlon ont ope ng t-----r---.,--...:..-,,:...:.....:.. ____ --1 Predicted 

dlstanca (m) time (mln) Dlatance Time Scntenlng Mitlg1Uon facada SPL., dB(A) 

PC 1 ldlling • arrival 88 90 1 -47 -15 o O 3 29 

PC2 Peng Chau Kaito Idling 88 90 5 -47 -8 o o 3 36 

PC3 ldlling - ready for departure 91 90 1 -47 -15 o o 3 32 

MW1 ldlling - arrival 98 90 1 -47 -15 o o 3 39 

MW2 Mui Wo Kaila Idling 90 90 5 -47 -8 O D 3 38 

MW3 ldlling • ready for departure 98 90 1 -47 -15 o o 3 39 

LPG1 ldlling. arrival 93 65 2 -44 -12 -5 o 3 35 

LPG2 Crane operation and LPG containers leave barge 112 65 1 -44 -15 -5 -10 3 41 

Remark 

For worst case 30 minutes scenario, TB1, TB2 & 
TB3 have selected for assessment 

Remark 

For worst case 30 minutes scenario, SB3, SB4 
&SB5 have selected for assessment 

Remark 

1-L_P_G_3 ___ -1 LPG Container Vessel+ LPG Containers 1-L~P;;:G::-co_n_t_ai_n_e_rs_l..:.oa..:.d..:.i_ng::......in..:.to.::...=tr..:.u..:.ck..:... _____ --t_
0
9::.5-t--,6..,5:---t--~1---t-:::;""'LA4-+-·::.15;--+---5;,~--::o--+--3;...~-....:;3,;4_-4-_______________ ~ 

LPG4 Loading Truck I ldlling 91 65 5 -44 -B -5 o 3 37 
LPG5 tc~r=a:n~e~o:p:e=ra~ti:o:n~a=n~d7L~P~G~co:::n~ta~i=n=er=s~b=a=c~k7to--:-b=ar=g=et---;;10"8;-t--,5.-5,---i-----:;1---t-:::;-4LA4--t-----:.::.15;;--+--_c5--f--.~,~o-+--3=-----l---=3~7--+-----------------l 

LPG6 ldlling - ready for departure 105 65 2 -44 -12 -5 o 3 47 

Predicted Overall Nolaa Lewi, Leq 1>Gm1n1dB(A) 

•. ,, · ·. Daytlille i:r~terloit (ANl.-5), dB(A) 
, . ·. Exc~anca, dB(A) 

G:lenvlproject\23592811 D Calculation\ENV\marine traffic noise\2D151111 Fixed Noise Calculalion_Barrier.xlsx\1 Ob-A6 

so 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

NolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

SB5 

Casel 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (Nighttime) 

N10b-A6 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description Actlvttles/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito, Mui Wo Kaito & Sand Barge + Truck sand loading 

Description ActlvltlHIEqulpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description ActiviUea/Equlpmtnt 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 
Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWL.. 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB{A) 

88 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\1 O Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier .xlsx\N1 Ob-A6 

Shortest 
separation 

distance (m) 

90 

90 

90 

-
. 
-
. 
-
. 
-
. 
-

Shortest 
aeparatlon 

distance (m) 

90 

90 

90 

-
-
-
-
-
. 
. 
. 

Shortnt 
nparatlon 

d lsbi nc e (m) 

90 

90 

90 

. 

. 

. 
-
-
. 
. 
. 
. 

•:, Correction, dB(A) 
Worst operating Predicted 

tlme(mln) Distance Tl!'I• Scr&ilnlng Mitigation Fac·ade SPL,dB(A) 
Remark 

1 -47 -15 0 0 3 29 

5 -47 -8 0 0 3 36 

1 -47 -15 0 0 3 32 

1 . - . . - -
5 - - . . . -
1 . . . . . -

10 . - - . . . 
1 . - . . . -
5 . . . . . - For worst case 30 minutes scenario, TB1, TB2 & 
5 - . . . . . TB3 have selected for assessment 

1 - - . . . -
5 . . . - . . 

Predicted Overall NolH Level, Leq i-,i.1dB(A) 38 

~lghtllme r:rtttnorqANL~). dB(Al 45 

ExcNdance, dBtA) -

Wont operating Correction; dB(AI 
Predicted 

tlrne{min) Remark 
Distance Tim• ScnHtnlng Mitigation Facade SPL,dB(A) 

1 -47 -15 0 0 3 29 

5 -47 -8 0 0 3 36 

1 -47 -15 0 0 3 32 

1 - . . - - . 
5 - . - - . -
1 . . - - - -
1 . . . . - -
1 . . - - . -

20 - - . . . . No Nighttime operation 

9 - . . . . . 
1 - . . . . -

Pr&dlctH Overall Noise Level, _Leq l'°"""ldB(AJ 38 

Ni!jlhttime crit.rlon {ANl~). dB(Al 45 

Exceedanc~ dB(A) -

Worst operating 
Correction, dB(Al 

Predicted 
tlme(mln) 

Remark 
Distance Time Sc""'nlng Mitigation Facade ~PL, dB(A) 

1 -47 -15 0 0 3 29 

5 -47 -8 0 0 3 36 

1 -47 -15 0 0 3 32 

1 - . - - . . 
5 . . . . . . 

1 . . . . . . 

2 . . . . - -
1 . - . . . . 

1 . . - . - . 
5 . . . . - . No Nighttime operation 

1 . . . . . . 
2 . - . . . . 

Predicted Overall Noise Level, Leq (30mlnJdB(A) 38 

Nlghttime criterion (ANL~). dB(A) 46 

' Exceedance, dB(A) -

28 



Project: 

Job No.: 

Title: 

Subtitle: 

NSRID: 

Case 1 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case2 

Nolae Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

SB3 

SB4 

S85 

Case3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPGS 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 

Calculation of SPL at Receivers (OayUme) 

N10b-AB 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

Description Actlvtues/Equlpment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWo Kaito Idling 

!dl!ing - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back to barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kaito. Mui Wo Kaito & Sand Barge + Truck sand loading 

~~cription Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlllng - ready for departure 

ldlllng - arrival 

MuiWo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge+ Truck sand loading Engine slandby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel+ LPG Containers Loading Truck 

Description Actlvltl~Equlpment 

ldlllng - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlllng - ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 
Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling - ready for departure 

SWL, ~=h 
88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

86 

88 

91 

98 

90 

98 

93 

112 

95 

91 

108 

105 
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Shorte1t 
WoBt operating sepaniUon 

~'fdfstan~ {m)If. tlm•imln} 
~i"~~J~'lf,2 

107 1 

107 5 

107 1 

107 1 

107 5 

107 1 

91 10 

82 1 

86 5 

82 5 

82 1 

91 5 

-· 

Shorts1t · 
Wor.t operating 

separation 

~~ia~it~JID4f. 
time (mln) 

107 1 

107 5 

107 1 

107 1 

107 5 

107 1 

82 1 

82 1 

82 20 

82 9 

82 1 

Shortest 
separation 

Worst operating 

dl,tance (m) 
Ume(mln) 

107 1 

107 5 

107 1 

107 1 

107 5 

107 1 

82 2 

82 1 

82 1 

82 5 

82 1 

82 2 

I 
" -,I .. , . 

·11 ., ·-
Correction; dB(A) -- Prudlcwd Remar1< 

~~- · 11me Screening Mitigation Facadt SPL, dB(A) 
'~1J:II'}.-~: ~ .. .._ ....... ~,_ 

-49 -15 0 0 3 28 

-49 -8 0 0 3 35 

I .... 1• 
'I 

-49 -15 0 0 3 31 .,. 1• 
-49 -15 0 0 3 38 

-49 -8 0 0 3 37 

-49 -15 0 0 3 38 - I ., --47 -5 0 0 3 50 

-46 -15 0 0 3 42 

-47 -8 0 0 3 49 For worst case 30 minutes scenario, TB1, TB2 & 

0 3 TB3 have selected for assessment. -46 -8 0 -
-46 -15 0 0 3 -
-47 -8 0 0 3 -

. Predlcwd overall Nolff La~I. L&q t»-ldl3{~ 63 

• Daytime c~rlon (ANL-6), '°'~(~} 66 
-

Excffdance, dB(AJ -

.- I 
•• • 
,,.. .. I 
•• • 
,._ I ... •• 

- I 
Cornf!ctlon, dB(A). Predicted Remark 

Distance llme ~ruenlng MitlgaUon Facade SPL, dB{A) 
'~~~~.,- < .~.~- ·--- -<t-. ..... .,. .... 

-49 -15 0 0 3 28 

-49 -8 0 0 3 35 

-49 -15 0 0 3 31 

-49 -15 0 0 3 38 

., •• - I 
f -I ;: --49 -8 0 0 3 37 

-49 -15 0 0 3 38 

-46 -15 -5 0 3 -
-46 -15 -5 0 3 -
-46 -2 -5 0 3 44 For worst case 30 minutes scenario, SB3, SB4 

&SB5 have selected for assessment 
-46 -5 -5 -10 3 39 

-46 -15 -5 0 3 39 

Pred~ Dverall Noise Lewi, Leq ~ 01dB(A) 48 

.. · Daytime crltllrlon (ANL~). dB(AJ 55 

Exceedarn;v, dB(A) -

.. Correcllon, dB(A) ·• • · 
., 

Predicted Remark 
Distance Time Si:reenlng Mitigation facade SPL,dB(Al ' 

.. 
·. 

-49 -15 0 0 3 28 

-49 -8 0 0 3 35 

-49 -15 0 0 3 31 

- I -t_ • 
I 

f -I ~- • ._ 

I € • 
I ,... 

t_ • 
I ; ,. 

-49 -15 0 0 3 38 

-"19 -8 0 0 3 37 

-49 -15 0 0 3 38 
-46 -12 -5 0 3 33 

-46 -15 -5 -10 3 39 

-46 -15 -5 0 3 32 

-46 -8 -5 0 3 35 

-46 -15 -5 -10 3 35 

-46 -12 -5 0 3 45 

Prudlcwd Ov!rall Noise Level, Leq po,,,inidB{A) 48 

Daytime criterion (ANL-6), dB(AJ 65 

Exceedance, dB(A) -

I f I ... - I • I --- I 
jll J ... 

~- I .__, 
29 

_, 
~ .... 

I 
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Project: 

Job No.: 

Title: 

Subtitle: 

NSR ID: 

Case 1 

ttolH Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

TB1 

TB2 

TB3 

TB4 

TB5 

TB6 

Case 2 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

SB1 

SB2 

S83 

SB4 

SB5 

Case 3 

Noise Source ID 

PC1 

PC2 

PC3 

MW1 

MW2 

MW3 

LPG1 

LPG2 

LPG3 

LPG4 

LPG5 

LPG6 

Discovery Bay EAS 

235928 

Fixed Noise Assessment 
Calculation of SPL at Receivers (Nighttime) 

N10b-A8 

Peng Chau Kaito, Mui Wo Kaito & Tug Boat with Barge 

De11crlptron ActivitiHIEquipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlling - arrival 

MuiWoKaito Idling 

ldlling - ready for departure 

Idling for arrival 

Off the landing board 

Lorries leave barge 
Tug Boat + Barge 

Lorries back lo barge 

Lift on the landing board 

Idling for departure 

Peng Chau Kailo, Mui Wo Kaito & Sand Barge + Truck sand loading 

Deacrlption Activlties/Equipm9nt 

ldUing - arrival 

Peng Chau Kaito Idling 

ldlling • ready for departure 

ldlling - arrival 

Mui Wo Kaito Idling 

ldlling - ready for departure 

Idling 

Extend Conveyor belt 

Sand Barge + Truck sand loading Engine standby 

Truck idling + conveyor load sand into truck 

Relax conveyor + leave 

Peng Chau Kaito, Mui Wo Kaito & LPG Container Vessel + LPG Containers Loading Truck 

Description Activities/Equipment 

ldlling - arrival 

Peng Chau Kaito Idling 

ldlling - ready for departure 

ldlllng - arrival 

MuiWo Kaito Idling 

ldHing • ready for departure 

ldlling - arrival 

Crane operation and LPG containers leave barge 

LPG Container Vessel + LPG Containers LPG containers loading into truck 

Loading Truck ldlling 

Crane operation and LPG containers back to barge 

ldlling • ready for departure 

SWL, 
dB(A) 

88 

88 

91 

98 

90 

98 

99 

100 

100 

100 

98 

99 

SWL. 
dB(A) 

88 

88 

91 

98 

90 

96 

101 

99 

94 

103 

102 

SWL, 
dB(A) 

88 

68 

91 

98 

90 

96 

93 

112 

95 

91 

108 

105 

G:\env\project\235928\1 o Calculation\ENV\marine traffic noise\20151111 Fixed Noise Calculation_Barrier.xlsx\N10b-A8 

Shortest 
Wo~t operating 

separation 
tlme(mln) 

distance (m) 

107 1 

107 5 

107 1 

- 1 

. 5 

- 1 

. 10 

- 1 

. 5 

- 5 

- 1 

. 5 

Shortest 
Worst operating 

separation 
time(mln) 

distance (m) 

107 1 

107 5 

107 1 

- 1 
. 5 

- 1 

. 1 

- 1 

. 20 

. 9 

I . 1 

Shortest 
Worst operating separation 

distance (m) tlme(mln) 

107 1 

107 5 

107 1 

- 1 
. 5 
. 1 

- 2 
. 1 
. 1 

- 5 

- 1 

- 2 

Comtetlon, dB(A) 
Predicted 

SPL,dB(A) Remark 
Distance Time Screening Mitigation Facade 

-49 -15 0 0 3 28 

-49 -8 0 0 3 35 

-49 -15 0 0 3 31 

- - . - - -
- . . . - -
- - - - - -
- . . . - -
. - . - - -
. . . . . - For worst case 30 minutes scenario, TB1, TB2 & 

- - - - . - TB3 have selected for assessment 

- - . - - . 
. - . - . . 

Pr&dlcbld Overall Nolae Lewi, Leq t30ffllnidB(A) 37 

Nlghtllme cri .. rlon (ANL~). dB(A) 45 

Excllltdance, dB(A) -

Correction, dB(A) 
Predicted 

Remark 
Distance Tim• Screening Mitigation Facade SPL,dB(A) 

-49 -15 0 0 3 28 

-49 -8 0 0 3 35 

-49 -15 0 0 3 31 

- . - - . -
- . - - - -
- . - - - -
- - - - . . 
- - . . - . 

- - . - - - No Nighttime operation 

- - . . . . 
. - . - . . 

Predicted Overall Nolu Le\191, Leq C-!dB(A) 37 

Nlghttlme criterion (ANL~). dB(A) 45 

Exceedance, dB(A) -

Correction, dB(A) 
Predlcl&d 

Remark 
Dlablnce Time Screening Mitigation Facade Sl>L, dB(A) 

-49 -15 0 0 3 28 

-49 -8 0 0 3 35 

-49 -15 0 0 3 31 

- - . - - -
. . . . - -
. - . - - . 
. - . . . . 
- - - . . . 
. - - - - -

No Nighttime operation . . . . - -
- - . - . -
. - . . . -

Predicted Overall Noise Level, Leq IJO!nl•ldB(A) 37 

Nlghttfme criterion (ANL-6), dB(A) 45 

Exceedance, dB(A) . 

30 
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1 

.. I <I 

' 
., , . 

- ' 
.,, 1 I 

- · 1 
Mitlaatud (Barrier 

.,, •• 
oaytlm& Noise impact, dB(A) Exceedance Noise Impact. dBIAI Exceedance Noise Impact, dBIAI Exceedance 

NSR Criteria Case 1 Case 1 Case2 Case2 Case3 Case3 
N10b-81 55 54 . 54 . 54 . . l 
N10b-B• 55 53 . 52 . 52 . .... ... 
N10b-~ 55 54 . 49 . 47 . 
N10b-B• 55 55 . 52 . 52 . 
N10b-BE 55 53 . 49 . 49 . 

-
:i ..... 

N10b-D1 55 55 . 55 . 55 . .;, r.1 
N10b-m 55 50 . so . 50 . 
N10b-DE 55 52 . 51 . 52 . 
N10b-DE 55 53 . 52 . 52 . 
N10b-A1 55 51 . 49 . 52 . - '. l 

~!I 1:1 
N10b-A2 55 so . 50 . 51 . 
N10b-A4 55 47 . 47 . 47 . 
N10b-A5 55 55 . 50 . 50 . 
N10b-A6 55 55 . 50 . 50 -
N10b-AB 55 53 . 48 . 48 .. 

Nlghttlme Noise Impact, dB(A) Exceedance Noise Impact, dBIAI Ellceedance Noise lmoact. dB(AI Exceedance 
NSR Criteria Case 1 Case1 CaseZ Case2 Case3 Case3 

N10b-81 45 42 . 43 . 43 . 
N10b-B2 45 38 . 39 . 39 . 
N1Db-B4 45 34 . 35 . 35 . 
N10b-B5 45 42 . 43 . 43 . 
N10b-~ 45 39 . 40 . 40 -
N10b-01 45 38 . 40 . 40 -
N10b-05 45 35 . 36 . 36 -
N1Db-DE 45 39 . 39 . 39 -
N10b-Df 45 40 . 40 . 40 -

_ ll 
It• 1 r-i1 

_] 
•· - .. 

I 
..-,. 'I :, . ' 

N10b-A1 45 33 . 33 - 33 . 
N10b-A• 45 32 . 32 . 32 -
N10b-A4 45 30 . 30 . 30 . 

_, 
N10b-A: 45 34 . 34 . 34 . • I 
N10b-A6 45 38 . 38 . 38 .. 
N10b-A8 45 37 . 37 . 37 .. - I 

t I 

~ I 
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Legend 

e 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 oflanding board/ conveyor/ crane/ 
loading and unloading of LPG containers into truck 

e Proposed relocated location of fixed noise sources 
from loading and unloading of lorry I LPG container 
vessel / sand barge 

e Proposed relocated location of fixed noise sources 
from tug boat 

<J 
.... 

1 ~ Kaito Pier G ods livery <,: 
.Q .Q 0 0 0 • ..... .... ..... z z z 

Existing Marine-based fixed Noise Sources Locations ARUP 
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Appendix 5.6 

Firework Display 
Noise Measurement 
Location 



• E MEASUREMENT FIREWORKS0~~1;r,d APRIL, 2014) (7PM-9PM 

Nim Shue Wan 

I~ 
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Appendix 5. 7 

Firework Display Noise Result 
Summary 



Project: 
Job No.: 
Title: 
Subtitle: 

Noise Level 

Measured Noise Level, 

leq (15 min), dB(A) 131 

Background Noise 
Level (Before firework 
display), Leq (15 min) , 
dB(A) (tJ 

Background Noise 
Level (After firework 
display), Leq (15 min), 

dB(A) 121 

Average Background 

Noise Level, dB(A) 131 

Facade correction l4l 

Corrected Noise 
Lev~I, Leq (15 min), 
dB(A) 

Noise Criterion tsJ 
-

Exceedance, dB(A) 

Note: 

Discovery Bay EAS 
235928 
Firework Display Noise Assessment 
Firework Display Noise Measurement Results 

Location F1 

52 

50 

48 

49 

52 

-

3 

55 

[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 [11 and [2] 
[4] Facade correction has been considered in noise calculation. 

Location F2 

53 

50 

50 

50 

53 

-

[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. 

G:\env\project\235928\12 Reports Deliverables\3 Revised Draft 2\Appendix\Appendix 5 - With Sand Barge Version\Appendix 5.6 Firework Display Noise Result Summary.xls 
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Appendix 6.1 

Legislation and Standards for 
Water Quality Assessment 



Legislation and Standards for Water Quality Assessment 

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, C4P 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.l: Water quality objectives for Southern Water Control Zones 
a - 1 (81~-:- ~ ·s\1 !~~-.; ._- ~t,..Z,o~ · Panuietrn : ' ~+r- • 

·<. 

W1>1e 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 vistl>le on the surface. 
Surfactants should not give nse to a lasting foam. 

Aesthetic There should be no recognisable sewage-derived Whole zone Appearance debris. 

Floating, submerged and semi•submcrged objects of 
a size hkely to inu:tfcre with lhe fn:c mo,·cmem of 

vessels, or cause damage to vessels, should be 
absent. 

Waste discharges shall not cause the waJer to cont am 
substances which settle to form objectionable 

deposits. 

Secondary Contact, 
Escherichia co/i < 610/100 inL, geomelric mean in Recreation Subzon09 

one calendar year. and Fish Cultwe 
Subzones 

Bacteria 
Escherichia co/i < 180/ I 00 mL, geomelric mean 
from March to October inclusive in one calendar Bathing Beach 

·year. Samples at least 3 times in a calendar month at Subzones 
intervals of between 3 and 14 days. 

> 4 mg/L at depth-averaged for 90% of the samples Marine water.I Di>solved Oxyg,m 
> 2 mg/L within 2m of the seabed for 90% of the excepting Fish Culture 

13SD21 I FNI I Nonmbar 2015 ..... 
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samples Subwnes 

> S m@IL at depth averaged for 90% of the samples 

> 2 mg/L within 2 metres of the seabed for 90% of Fisb Culture Subwnes 

the sample. 

>4mg/L 
Inland waten of the 

Zone 

Marine waten 
excepting Bathing 

In the range of6.5 - 8.5 
Beach Subzones; Mui 
Wo (A), Mui Wo (B), 

Change due to waste discharge< 0.2 
Miu Wo (C), Mui Wo 

pH 
(E) and Mui Wo (F) 

Subwnes. 

In the range of6.0 - 9.0 Mui Wo (D) Sub-zone 

Change due to waste discharge< 0.2 and other inland watcn. 

In the range of6.0-9.0 for90%ofsamples Bathing Beach 

Change due to waste discharge< O.S Subzones. 

Temperature Change due to waste discharge< 2.0 degC Whole zone 

Salinity 
Change due to waste discharges < I 0% of ambient 

Whole zone 
levels 

Change due to waste discharge < 30% of ambient 
Marine waten 

levels 

Mui Wo (A), Mui Wo 

Suspended solids < 20 m@IL, annual median 
(B), Mui Wo (C), Mui 
Wo (E) and Mui Wo 

(F) Subzones. 

< 2S m@IL, annual median 
Mui Wo (D) Subzone 

and other inland waten. 

Unionized 
< 0.021 m@IL, annual arithmetic mean Wholemne 

Ammonia (UlA) 

Shall not cause excessive or nuisance algal growth 

Nutrient Total inorganic nitrogen (TIN)< 0.1 m@IL, annual Marine waten 

mean of depth averaged 

S-Day 
Biochemical 

<S mg/L 
Inland waten of the 

Oxygen Demand Zone 
(BOD,) 

Chemical Oxygen 
<30mg/L 

Inland waten of the 
Demand (COD) Zone 

Waste discharges sball not cause the concentrations 
of dangerous substances in marine waten to attain 

Dangerous such levels as to produce sigmficant toxfo effects in 
Whole zone Substances humans, fi•h or 1111y other aquatic organimss. with 

due re~ard IO biologiclllly cumulotive effects ui food 
chains and lo toxicant interactions with each other. 

235128 j ~al I Novemt,ar 2015 ..... 
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Was10 dischaJ'gcs of dangerous substances shall not 
put• risk to aoy beneficial uses oftho aquatic 

environment. 

'Sub-Zono, 

Whole zone 

Technical Memorandum for Effluents Discharge into Drainage and Sewerage 
Systems, b1/a11d & Coastal Wate7S · 

Apart from the WQOs, Annex 1 ofCAP358AK 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 m ~ unless otherwise indicated) 

Flow rllte 
>10 >200 >400 >600 >BOO >lOIHJ >JSOC >2000 >3004l 

(m'ld-,) 
~10 and and and ~ and •nd and ... d and 

::5200 s,100 S600 :S800 gooo !,1500 $2000 S,000 ~ 

~H (pH units) 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 6-10 

Temperature 
45 45 45 45 45 45 45 45 45 45 

(degC) 

Colour 
(loVI'bond 

4 I I 1 I I I 1 I I 
units) (25mm 
coll length) 

Suspended 
500 

solids 
SOO 500 300 200 200 100 JOO so so 

BOD 500 SOO 500 300 200 200 100 JOO 50 50 

COD 1000 1000 1000 700 500 400 300 200 150 JOO 

Oil & Grease 50 50 50 30 25 20 20 20 20 20 

Iron 20 IS 13 10 7 6 4 3 2 LS 

Boron 6 5 4 3.5 2.5 2 J,5 I 0.7 0.5 

Barium 6 s 4 35 2.S 2 J,5 I 0.7 0.5 

Mercury OJ 0.1 0.1 0.001 0.001 0.001 0.001 0001 0001 0.001 

Cadmium 0.1 0.1 0.1 0.001 0.001 0.001 0.001 0 001 0.001 0.001 

Other Imrie 
metals 2 1.5 1.2 08 0.6 OS 0.32 0.24 0.16 0.12 

individually 

Total toxic 
4 

metals 
3 2.4 16 1.2 I 0.64 0.48 0.32 0.24 

Cyanide I 0.5 0.5 0.5 0.4 0.3 0.2 0.15 0.1 0.08 

Phenols o.s 0.S 0.5 0.3 0.25 0.2 0.13 0.1 0.1 0.1 

zKl'al fin.all K:ttmNr :2'01!5 

G.\ENI/\PROJEC'T'.235~12 REPORTS DELIVERABLES\3 REVISED oRAn 2'20151119 SPUT INTO 2 AREASIAREA 
1DB'APPENDIX •108\A.PPENDIX 6.1 L£G1SlATl0N ANO STANDARDS FOR WATER QUALITY ASSESSMENT.DOCX 

>4000 >SOOO 
and a.ad 
~ :':6000 

6-10 6-10 

45 45 

I I 

40 30 

40 30 

80 80 

20 20 

1.2 I 

0.4 0.3 

0.4 0.3 

0.001 0.001 

0.001 0.001 

0.1 0.1 

0.2 0.14 

0.06 004 

0.1 0.1 

Page:, 



Hong Kong Retotl ComPlnr u,tled Opllml!:lmon ol Urwl I.Ju In Diac:D'terr Bar 
Emtrontnarb.l SIWJ (~J"H 1Cb)-AppendD. 6.1 

F1,,,,.rate >10 >200 >400 >600 >SOO >tooo >1500 >ZOOO >JOO< >4000 >5000 
(m'ld.,-) ~-, and and and and and and and and and and and 

~:· $200 :s,100 ~ :900 :",1000 :">1500 .$2000 :9000 :s4000 ~OOO ~o 
Sulphide 5 5 5 5 5 5 2.5 2.5 1.5 I I 0.5 

Total residual 
I 1 1 1 1 I I 1 I 1 I 1 

chlorine 

rr ollll nitroger 100 100 80 80 80 80 50 50 50 50 50 50 

Total 
10 10 8 8 8 8 5 5 5 5 5 5 

phosphorus 

Surfactants 
30 20 20 20 15 15 15 15 15 15 15 15 

(total) 

E. co/i 
4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 

count/lOOml 

Hong Kong Planning Standards a11d 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. 

ProPECC PN J/94 "Co11struction Site Drainage" 

The Practice Note for Professional Persons (ProPECC Note PNJ/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 PNl/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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Appendix 6.2 

Standard Practice for Site 
Drainage 



Standard Practice for Site Drainage 

SiteRunoff 

o,cimntioft or land u.. n DillcofflJ a.a, 
ErwRNMl'ltlllSlucfy 

In accordance with the Practice Note for Professional Persons on Construction Site 
Drainage, Environmental Protection Department, 1994 (ProPECC PN l/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 baniers should be provided on site to direct stonmvatcr 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 
pennanent drainage channels to enhance deposition rates. 

• The design of efficient silt removal facilities should be based on the guidelines 
in Appendix Al 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-fonned individual cells of approximately 6 to 8 m3 
capacities, are recommended as a general mitigation measure which can be used 
for settling surface runoffprior 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. If excavation of soil 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 
rainstonns. Measures should be taken to prevent the washing away of 
construction materials, soil, silt or debris into any drainage systerIL 

• 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 10 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. 
Par1icular 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 canh, 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 Che wheel-wash bay to prcvenl vehicle tracking of soil 
and silty water to public roads and drains. 

• Oil inlerceptors 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 the 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 sile should be collected, handled 
and disposed of properly lo avoid water quality impacts. 

• All fuel tanks and scorage areas should be provided with locks and sited on 
sealed areas, within bunds of a capacity equal to 110% of the storage capacity 
of the 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 inlo 
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. 

Sewagefrom 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 0.1 SmJ/day/employed population and be responsible for 
appropriate disposal and maintenance. 
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• No1iccs should be pos1ed 111 conspicuous locations to remind !he 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 pro,·ide an effec1ive control of any malpractices and achieve continual 
improvement of environmental performance on site. 
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Technical Note ARUP 

1 Introduction 

1.1.1.1 This technical note is prepared for supporting the Section 12A Application No. Y /1-DB/3 
of rezoning the permissible use from "Other Specified Use" ("OU") and "Government, 
Institution and Community" for various supporting service uses to "OU" (Residential and 
various supporting service uses) R(C)l3 at Area 10b. It summarises the results of 
preliminary water quality impact assessment for the proposed sewage treatment works 
(STW) in Area l Ob to the water sensitive receivers during operational phase. 

1.1.1.2 The proposed STW will be established to receive and treat the sewage generated from 
Area l Ob which will accommodate a total of about 2,800 additional population. The 
maximum daily sewage flow rate of the proposed STW is approximately 1,100 m3/day. 
Nitrogen removal and disinfection will be implemented into the proposed STW. As 
discussed in Study on Sewerage accompanying the Planning Statement of Area I Ob, the 
treated effluent from the proposed STW would be conveyed to a sewerage system, and 
finally discharged via a submarine outfall. Mitigation measures will be proposed as 
necessary to achieve compliance of Water Quality Objectives (WQOs). 

2 Baseline Condition 

2.1 Marine Water Quality 

2.1.1.1 The WQOs include various parameters, which describe the physical, chemical and 
biological properties of the marine environment. Table 2.1 summarises the key baseline 
conditions of SS (suspended solids), E. coli, VIA (Un-ionized Ammonia Nitrogen), TIN 
(Total Inorganic Nitrogen) and TP (Total Phosphorus) at EPD's marine monitoring 
location SMIO from year 2005 to 2014. The annual average of the baseline condition at 
SMIO from year 2005 to 2014 is presented in Appendix A. It should be noted that the 
baseline TIN level (0.35 rng/L) already exceeds the WQO ofO. l mg/Lin Southern Water 
Control Zone (WCZ), due to high TIN level in the background of Pearl River estuary1

• 

Table 2.1 Baseline condition ofEPD's marine monitoring station SMIO from year 2005 
to 2014 

.. .. .. ' . ·~ .... . . . .. 

SS . . E.):oli .. ;:.: ,' :~ --; ·, U.IA .TIN 
< (mglL) (coli_nts/1!)0~1) •. (~g/L)' .. (mg/L) 

6.92 8 0.0042 0.35 

1 EPD Marine Water Quality in Hong Kong in 2014. 
1rt«Otnl:1!"ACOU111C.f.NV'~&T'l'Jl!il1'f\1 iJ Rllll(JR'B OE~lilU,19\ZB,lt TfCIHCM. NOT!! Of~ ~1""4~Rr WATER OU'.lJTY'OAAFT\MEA 108\T!Ct-NCAL NOTE~ 
l"FIEU~ '1"1',i,f1A QIJl,UTf_lJIII U.1 i::a _C::LU,N.DOCJI 

;TP fQ4 .,. 

(mg/L) (mg/L) 

0.04 0.017 
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3 

3.1.1.1 

3.l.1.2 

Notes: 
[I] Unless otherwise specified, data presented are depth averaged and are the annual arithmetic mean 
except for£. coli which is in geometric mean. 
[2] Underlined indicates occurrence of non-compliance with that parameter ofWQO. 

Water Sensitive Receivers 

Water sensitive receivers (WSRs) have been identified and shown in Figure 3.1. The 
treated effluent from the STW in Area 1 Ob would be conveyed to the planned sewerage 
system, and eventually discharged to the marine outfall near Nim Shue Wan. 

The distances between the discharge point of the marine outfall and WSRs are listed in 

Table 3.1. The nearest WSR is Hai Tei Wan Marina (WSR 05) at 320m. 

Table 3.1 Description of water sensitive receivers within 2500 meters 
. . - - - ~ •g D~f!).nce fr~m , . '· . .-,.. - '· 

WSR · Naine :..s~· . . ·'. Desciii>tion 
·/~ ' th(discbarge -~ .. '. . :~ .:\_ Y·: ' location (m) .; 

., .._.·~~:.""k, ~ 
I,•.· 

:,._:_,-. -a . .... 

WSROl Discovery Bay Reservoir 
Primary reservoir for flushing, located 
upstream of the potential development JI) 

areas 

Spillway from Discovery Bay Reservoir 

WSR02 Discovery Bay Reservoir and the tributaries, drainage runs along _[I] 
Spillway and Tributaries Discovery Valley Road and downstream 

to Tsoi Yuen Wan 

WSR03 Nim Shue Wan Stream 
Natural stream downstream from the 

existing golf course to Nim Shue Wan 
JI) 

WSR04 Tai Pak Wan 
Non-gazetted beach downstream to 2500 
Discovery Bay Reservoir Spillway 

WSROS Hai Tei Wan Marina 
Marina at Hai Tei Wan next to 320 

Discovery Bay Road 

WSR06 Nim Shue Wan Nim Shue Wan Beach 650 

Tai Pak Tsui Peninsula 
Protected natural shoreline at north of WSR07 Coastal Protection Area 1600 

(CPA) 
Tai Pak Tsui Peninsula 

Note: 
[I] Inland WSR. 
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4 

4.1 

4.1.1.1 

4.2 

4.2.1.1 

Assessment Methodology 

Effluent Discharge Standards· 

Table 4.1 shows the effluent discharge standards of the proposed STW. 

Table 4.1 Effluent discharge standards of the proposed STW 
··- Parameters · 

.. DischargeJtandard provi~~d by sub-c:ontractor 
,!, ·. !Flow rate estimated.as 690 m3/day) 

pH 6-10 

Temperature <30°C 

Colour < l lovibond units 

Suspended Solids (SS) 30 mg/L 

5-Day Biochemical Oxygen Demand 
20 mg/L (BODs) 

Chemical Oxygen Demand (COD) < 80 mg/L 

Oil & Grease < 10 mg/L 

Total phosphorus 2mg/L 

Ammonia Nitrogen 8 mg/L 

Nitrate+ nitrite nitrogen 12 mg/L 

Surfactants < 15 mg/L 

E.coli 10 count/lOOml 

Note: 
[l] Mercury, Cadmium, Cyanide, Phenols, Sulphide, Sulphate, Chloride, Fluoride, Iron, Boron, Barium and 
other toxic metals are not the major pollutants in the domestic sewage and are excluded in the comparison. 

WQOs in Southern WCZ 

Table 4.2 shows the criteria of SS, E.coli, U1A and TIN under WQOs in Southern Water 
Control Zone. As discussed in Section 2, the baseline TIN level has already exceeded the 

WQO criterion of 0.1 mg/L. 

,,.._c;"lfJJZAC0\.1$"Tll;VN'i'AO_.C:~'5f:tf' ll A;EPOA'TJ DEUVUtAal.E6\fTEC...acAL NOlE ON PRNllllt"-RT WATER Ql.l,\UTY'ORA,~ 
108\TECtNCAL NOlE • 

PAEUWll~f WATER QUALJTT.,..AREA.1ta _Cl.£AN.00CA 
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4.3 

4.3.1.1 

Table 4.2 Criteria from WQOs in Southern WCZ 

Note: 

··:.. 

-i SS Ill 
"(mg/L)'.. 
~ .· :, 

8.99 

·.".· E.coli ., 
(counts/100i1)· , ;~ . • .. 

. . - :i 'I.-

180/610111 0.021 

TJN. 
(mg/L) 

0.1 

[l) The criteria for£. coli are 610 counts/lOOml for Secondary Contact Recreational Subzones, and 180 
counts/IOOml for bathing beaches in wet season. 
[2] SS criteria is established based on WQO that water discharge shall not cause the natural ambient level 
to be raised by 30% for marine water WCZ. 

Design of Proposed Marine Outfall 

Table 4.3 shows the tentative details of proposed marine outfall. These assumptions 
would be further refined and developed during the detailed design stage. 

Table 4.3 Tentative design detaiJs for the diffuser in the proposed marine outfa11 
Parameters Description 

No. of discharge ports in the diffuser 8 

Design discharge speed at the port I m/s 

Length of diffuser base 10m 

Each discharge ports are distributed evenly on the 
Configuration of discharge ports diffuser line. The ports are pointing horizontally with 

alternating directions. 

Location of the diffuser/discharge outfall Approximately 300m offshore111 

Depth of the discharge port 4.Sm from water surface (at sea bottom) 

Note: 
[l] The outfall location is also tentatively set at a location with a water depth of approximately 4.Sm. The 
location would be further refined during the detailed design stage. 

w«GNTS2h\COUSTIC£tN'f'ROJECT'2l!lllt\11R£PORTS OEUVERAIM..ES\T ff.CtNCAL.NOTE ON PREUMINMYWATER Qut.UTT()RAR¥,AEA 108\TE~\.NOTE. 
l'l'l!UWMJll1 WATI.M tJ1.,IAjJ'Ty_ilAEA109 _c1 .. .E:AA1.1:,xx 
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4.4 Modelling Scenario 

4.4.1.1 The effluent dispersion scenarios are simulated by a near-field model, CORMIX. Toe key 

inputs to the CORMIX include outfall configuration, ambient current speed, vertical 
density profile and effiuent flow rate. 

4.4.1.2 The ambient velocity of 10, 50 and 90 percentile at 0.013, 0.042 and 0.076 mfs 

respectively has been estimated from the approved Delft 3D modelling results from 
HATS Stage 2A EIA (AEIAR-121/2008) and presented in Appendix B. 

4.4.1.3 To cater for the different tidal conditions, the following scenarios have been modelled 
under CORMIX: 

• 1l1e 90 percentile of ambient velocity of 0.076 m/s. Under this scenario, the effluent 
discharge flow is in the same direction as the ambient flow. The pollutant plume is then 
flowing towards the WSR by the maximum ambient flow. 

• The 50 percentile of ambient velocity of 0.042 m/s. Under this scenario, the effluent 
discharge flow is in the same direction as the ambient flow. The pollutant plume is then 
flowing towards the WSR by the average ambient flow. 

• The 10 percentile of ambient velocity of 0.013 m/s. Under this scenario, the ambient 
velocity is near stagnant The dispersion of the plume is dominated by diffusion. 

4.4.1.4 Table 4.4 presents the modelling parameters of the worst case scenario for ambient in co

flow situation. 

Tffl.G?IT'll:'~~Cll?l5011'illRf~"1~ DELNERAEILE$11U:ctNCAL.fC>TE ON PREUl.aNNft'W,.ttll QUAutY'au.P:1"'"'11$1, le81T~LNOT£. 
~llll'WA.Y!,_II.QU,'UTr,..t.REJi\08_t;'.lEAN..D0cll-
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Table 4.4 M d 11" o e mg scenano an d f; th correspon mg parameters or emo d I e 
' Scenario ';••· . . Paraineter .. : .. •::. . 

Season Dry Wet 

Effluent Total Discharge l mfsC1J.J 100m3/day 
Discharge Flow Rate 
Parameters 

Concentration of 
Effluent at Peak NHJ•N: 8 mg/L (UIA!21: 0.424 rng/L) 

Flow 
SS: 30 mg/L 

E.coli: JO counts/lOOml 

TIN£31: 12 + 8 mg/L 

TP: 2 mg/L, P04 C4l: 1.77 mg/L 

Effluent Density 1000 kg/m 

Discharge 
height above 0 m (sea bottom) 
bottom 

Ambient Ambient Ambient flow of 10, 50 and 90 perccniile at 0.013, 0.042 and 
Conditions Velocity 0.076 m/s respectively (See Appendix B) wilh 90 deg of 

diffuser line 

Ambient Surface 1,022 kg/m3 ; Surface 1,017 kg/m3 
; 

Density C5l Bottom 1,022 kg/m3 Bottom 1,017.7 kg/m3 

Water Depth 4.5 mC6J 

Wind speed 2 m/s l7l 

Note: 
[I] Reference to the designed effluent velocity of the proposed marine outfall discharging to sea. 
[2] UIA is estimated by multiplying a percentage factor to NHJ-N. This factor depends on temperature 
and pH. The average temp and pH from EPD water quality monitoring stations in Southern WCZ are 
23.8QC and 8.0 respectively. According to the "Aqueous Ammonia Equilibrium- Tabulation of Percent 
Unionized Ammonia" from USEPA, the conversion factor is 5.3%. 
[3] TrN concentration is the sum of the concentration ofNH3-N, N02-N and N03-N (see Table 4.1). 
[4] The level of orthophosphate phosphorus (PO~) is estimated based on the ratio ofTP:P04 of l.13:l for 
secondary treatment ofSTWs from HATS Stage 2A EIA. 
[5] Ambient density is estimated from the EPD water quality monitoring station SMIO from year 2005-
2014. 

[61 Water depth at Discovery Bay are obtained from nautical chart in Hong Kong, published by the 
Hydrographic Office, Marine Department of HK.SAR Government (Appendix C). 

[7] CORMlX's recommended value for conservative design condition. 

i;fflJl,J,IT~Tr£J,N;ftRDJECN53'1:JFlf.tl'O~IICEUVERABl£S\7lEctffCALNOlEONPAEUll'llWnWATERQl..l'l.fTT'OftA""'11EAIC8'1TtCloffCAI.!~• 
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5 

5.1.1.1 

5.1.1.2 

Evaluation of Impacts 

Table 5.1 shows the dilution factors for SS and UIA required to meet the WQOs in marine 
waters. Since the E. co/i level of treated effluent has already met the WQO criteria, it is 
not included in the assessment. The calculation of dilution factor is based on Equation 
5.1. The WQO criteria can be complied if the predicted dilution factor at the WSRs is 
higher than the required dilution factor presented in Table 5.1. 

Table 5.1 Dilution factors for SS and UIA to meet the WQO criteria 
.j ~·i ..... -· - SS (mg/{.)· -· UIA : (nfit7LJ:- Remark ;.•.; -.- -· --

Criteria/farget Limit of 
8.99 0.021 

See Table 4.2 
Cone. (C .. ,._.,_) 

Baseline Cone. (Cbaselioe) 6.92 0.004 
See Table 2.1 

Effluent Discharge Cone. 
30 0.424 

See Table 4.3 
C-•n .. -ft.) 

Dilution Factor to Meet the 
11 25 

Calculation based on 
Criteria Eauation 5.1 
Note: 
As a sample calculation, the required dilution factor for the SS criterion would be (30.00 - 6.92)/( 8.99 -
6.92) ~ 11. 

where 

Cemucnt 

DF = Cemuent-Cbaseline 

Ccrlterla-Cbasellne 

is the effluent concentration at the discharge point. 

Cbaseline is the baseline concentration at the WSR 

Ccriteria is the criteria/ target limit of concentration. 

Equation 5.1 

Table 5.2 shows the dilution factor for the simulated scenario at 320 m of the closest 
WSR (WSR 05 Hai Tei Wan Marina). The details of CORMIX outputs are presented in 
Appendix D. The lowest predicted dilution factor can be achieved is 306. 

Page 7 of 11 



Technical Note 

T bi 5 2 P d" d d"l . f: h WSROS (' 320 fi d" h . t) a e . re 1cte 1 uhon actors at t e I.e. m rom 1sc arge pom 
' Se-ason ;~•- ~- Ambient Oow (m/s) Dilution Factor -- . . 

0.013 480 

Dry 0.042 737 

0.076 620 

0.013 306 

Wet 0.042 614 

0.076 686 

5.1.1.3 Since the predicted dilution factor at the nearest WSR is higher than the required dilution 
presented in Table 5.1, it is anticipated that SS and UIA level would comply with the 
WQO criteria at all marine based WSRs. The summary of compliance for different water 

quality parameters is presented in Table 5.3. 

\v«ONT~TIClflNIMO.E.C'N)5821'<,2 REPORTS CELIYERAIJL£S\7 TECI-HCN..NOTE ON PRE UM~ WATER QUMJf't"DltMT'IAR£A 1D81.TE.CtffCAl.NQTE .. 
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Table 5.3 Summary of compliance for different water quality parameters for WSR 05 

0.013 6.97 8.99 Yes 8 610 Yes 

Dry 0.042 6.95 8.99 Yes 8 610 Yes 

0.076 6.96 8.99 Yes 8 610 Yes 

0.013 7.00 8.99 Yes 8 610 Yes 

Wet 0.042 6.96 8.99 Yes 8 610 Yes 

0.076 6.95 8.99 Yes 8 610 Yes 

Note: 
[1] Baseline TIN level already exceeds the WQO criterion. 

IIHKGNTS22\ACOUSTICIENVIPROJECTl235928112 REPORTS DELIVERABLES\7 TECHNICAL NOTE ON PRELIMINARY WATER QUAUTYIDRAFTIAREA 10BITECHNICAL NOTE. 
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0.005 

0.005 

0.005 

0.006 

0.005 

0.005 

0.021 Yes 

0.021 Yes 

0.021 Yes 

0.021 Yes 

0.021 Yes 

0.021 Yes 
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Technical Note 

5.1.1.4 Using Equation 5.1 and the effluent standards in Section 4.1. the predicted levels of total 
inorganic nitrogen (TIN) and total phosphorus (TP) with predicted dilution factors are 
presented in Table 5.4. 

Table 5.4 Predicted nitrogen and phosphorus levels at the nearest WSR 
~mbient flow. . -:- .-~ ._, 

Season ,~ (mf.s\: . . -. TIN (m_~)· -~· PO, (fug/L)l11 TIN:PO• 
!- ' .. 

•.- c~;:. 

0.013 0.391 0.021 19:1 

Dry 0.042 0.377 0.019 19:1 

0.076 0.382 0.020 19:1 

0.013 0.414 0.023 18:1 

Wet 0.042 0.382 0.020 19:1 

0.076 0.379 0.020 ] 9:] 

Note: 
[1] Background level has been included 

5.1.1.5 The predicted value of TIN exceeds the baseline value of 0.35 mg/Lat the nearest WSR 

05 (Hai Tei Wan Marina). However it is below the maximum value of0.7 mg/Lin 2014. 
The contribution is due to high TIN level in background from Pearl River estuary. TIN is 
a source for the formation of red tide. According to the literature2

, the nitrogen and 
phosphorus (N :P) ratio for red tide growth is 7: 1 by weight. As shown from EPD 
monitoring data, the N:P ratio (TIN/P04) from the baseline data at SMlO is 21:1. 
Phosphorus would be the limiting nutrient for the algae growth. Based on Table 5.4, the 
predicted N:P ratio in the operational phase is in the range of 18:1 to 19:1. Hence, the 

possibility of red tide occurrence is still low. 

2 Redfield A.C., On the proportions oforganic derivation~ in s~awatcr and t~~ir relation to the composition of plankton. 
In James Johnson Memorial Volume (ed. R.J. Daniel). Uruvers1ty Press of LJ\·erpool, pp.177-192, I 934. 
1MtOrlT1ill'ACOUS,TIC iVN"°-CC f;;!::1!!*21,13 N.P'Oltff DfLNERABl.£Sl7 TECl-lt,&ALHOTE ON PREUMIN.I.RY W"TER Qu,t.UT'flDRAFTWIEA ,miTECI-NCAL NOTE• 

PAEUMl~'f WATER OUAUTY_AREAlOB _Cl.EAN..DOCJl 
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Technical Note 

6 Conclusion 

6.1.1.1 The preliminary water quality impact assessment of the proposed sewage treatment works 
in Area 1 Ob to the water sensitive receivers during operational phase has be conducted. 
The effluent discharge standards meet the TM-DSS for Inland Waters. The modelling 
result indicates that the water quality in the vicinity of marine-based WSRs would be in 
compliance with WQOs in SS, E. coli and UIA. Exceedance of TIN under WQO is 
observed. However the contribution is due to high TIN level in background from Pearl 
River estuary. According to the computed N:P ratio, the possibility of having red tide is 
still low. 

\'HCGNTS22'ACOUSTJC'£NW1'ROJEC""582B\1:l RE.PORTS DEUVERABL£S\7 TECl-ffCAL NOTE ON PR£Ul,l"'°"'Y WATEIR Qu-.LJT~ 108\TEDffCAL NOTE • 
PREUMI.Nol.RT VVATER QUAUTl'_AREAUJl _tL£,r.N.DOCK 
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Appendix A 

EPD Marine Water Quality 

Monitoring Data 



Figure Al Locations orthe Environmental Protection Department's marine monitoring 
measurement sites, captured from the EPD's marine water reports 2014 

~ 
' ~ . ' . 

•' -·- ... I - I . -. 
Secondary contact recreation subzone 



Table Al Annual average of the water quality parameters at EPD's marine monitoring site 
SMIO 

~ ;:. .-. - .--:- ' 
, ... - : 

~·- >fotal ':"·" ·,- ,..;_ 

:· Yniiinise~ . 
i.i, ~\:, :·,. ~·,:, . : Total -~I, 

.r.(,,.., •• • .-., --·· 
Year 

; l.n'organic E. coli 11! ·1; · Suspend.ed .. Ammonia· Phosphorus 
' 

'.!)"litr-ogen · . (cfu/IOOm.Lf Solids (niwl,) (mg/Lf · .· t (nig{L) .-'· .• 

:' (mg.It) ·:·,~: f~·'.. ! "\ ·.. ~ .. ~~~: 

' 
· .. ' \ "-"~ .. . ·. . · . ::; 

2005 0.35 9.44 7.10 0.005 0.038 

2006 0.32 19.04 9.06 0.006 0.044 

2007 0.32 11.28 8.15 0.006 0.046 

2008 0.37 14.59 7.33 0.005 0.041 

2009 0.28 10.51 8.28 0.003 0.037 

2010 0.33 5.00 5.46 0.003 0.035 

2011 0.36 2.37 7.12 0.003 0.039 

2012 0.42 2.82 7.20 0.003 0.038 

2013 0.35 2.78 3.92 0.003 0.039 

2014 0.30 4.30 4.68 0.004 0.045 

Note: 
(1) According to WQO, the criterion for E. coli should be calculated as annual geometric 
mean of its concentration, instead of the annual aritlunetic mean. 
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Appendix B 

Delft 3D Modelling Result 
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Appendix C 

Bathymetry of Discovery Bay 
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Appendix D 

CORMIX model output 



dry_uOlO.prd 
CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 

CORMIX MIXING ZONE EXPERT SYSTEM 
subsystem CORMIX2: Multiport Diffuser Discharges 

CASE DESCRIPTION 
site name/label: 

CORMIX version 5.0GT 
HYDR02 version 5.0.1.0 December 2007 

Design case: 
FILE NAME: C:\ ... 5928\cormix\Area10b\8port_lower_flow\dry_u010.prd 
Time stamp: Thu Oct 20 10:30:15 2016 

ENVIRONMENT PARAMETERS (metric units) 
unbounded section 
HA = 4.50 HO = 4.50 
UA = 0.013 F = 0.019 USTAR =0.6338E-03 
UW = 2.000 UWSTAR=0.2198E-02 
uniform density environment 
STRCND= U RHOAM = 1022.0000 

DIFFUSER DISCHARGE PARAMETERS (metric units) 
Diffuser type: DITYPE= alternating_perpendicular 
BANK = LEFT DISTB = 305.00 YB1 = 300.00 YB2 = 
LO = 10.00 NOPEN = 8 SPAC = 1.43 
DO = 0.045 AO = 0.002 HO = 0.00 SUBO = 
Nozzle/port arrangement: alternating_without_fanning 
GAMMA= 90.00 THETA= 0.00 SIGMA= 0.00 BETA = 
UO = 0.998 QO = 0.013 =0.1270E-01 
RHOO = 1000.0000 DRHOO =0.2200E+02 GPO =0.2111E+00 
CO =0.1000E+01 CUNITS= mg/1 
!POLL= 1 KS =0.0000E+OO KO =0.0000E+00 

FLUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units) 

310.00 

4.50 

90.00 

qO =0.1270E-02 mO =0.1268E-02 jO =0.2681E-03 SIGNJO= 1.0 
Associated 2-d length scales (meters) 
lQ=B = 0.001 lM = 0.31 lm = 7.50 
lmp = 99999.00 lbp = 99999.00 la = 99999.00 

FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
QO =0.1270E-01 MO =0.1268E-01 JO =0.2681E-02 
Associated 3-d length scales (meters) 
LQ = 0.04 LM = 0.73 Lm = 8.66 Lb = 1220.30 

Lmp = 99999.00 Lbp = 99999.00 

NON-DIMENSIONAL PARAMETERS 
FRO = 60.90 FRDO = 10.24 R = 76.78 PL = 73. 
(slot) (port/nozzle) 

RECOMPUTED SOURCE CONDITIONS FOR ALTERNATING JETS OR RISER GROUPS: 
Momentum fluxes: mO =0.8909E-04 MO =0.8909E-03 
lQ=B = 0.018 lM = 0.02 lm = 0.53 lmp = 99999.00 
LQ = 0.030 LM = 0.10 Lm = 2.30 Lmp = 99999.00 
Properties of riser group with 1 ports/nozzles each: 
UO = 0.070 DO = 0.170 AO = 0.023 THETA= 90.00 
FRO = 1.13 FRDO = 0.37 R = 5.40 
(slot) (riser group) 

FLOW CLASSIFICATION 
222222222222222222222222222222222222222222 
2 Flow class (CORMIX2) = MUlV 2 
2 Applicable layer depth HS = 4.50 2 
222222222222222222222222222222222222222222 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
CO =0.lOOOE+Ol CUNITS= mg/1 
NTOX = 0 
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NSTD = 
REGMZ = 
XINT = 

1 
0 

2000.00 

dry_uOlO.prd 
CSTD =0.4700E-02 

XMAX = 2000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and the diffuser mid-point: 

305.00 m from the LEFT bank/shore. 
x-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = SO display intervals per module 

BEGIN MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

X 
0.00 

y 
0.00 

z 
0.00 

S C BV 
1.0 O.lOOE+Ol 0.08 

BH 
0.08 

END OF MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

BEGIN CORJET (MODllO): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in weak crossflow. 

zone of flow establishment: THETAE= 85.61 SIGMAE= 
LE = 0.13 XE = 0.01 YE = 0.00 ZE = 

Profile definitions: 

0.00 
0.13 

BV = Gaussian 1/e (37%) half-width, in vertical plane 
BH = before merging: Gaussian 1/e (37%) half-width in 

normal to trajectory 
horizontal plane 

normal to trajectory 
plane after merging: top-hat half-width in horizontal 

parallel to diffuser line 
s = hydrod1namic centerline dilution 
C = center ine ~oncentration (includes reaction effects, if any) 

X y z s C BV BH 
Individual jet/plumes before merging: 

0.01 0.00 0.13 1. 0 0. lOOE+Ol 0.08 0.08 
0.01 0.00 0.13 1.0 O.lOOE+Ol 0.08 0.08 
0.08 0.00 0.33 1.7 0.596E+OO 0.07 0.07 
0.20 0.00 o. 51 3.1 0.325E+OO 0.09 0.09 
0.33 0.00 0.68 4.8 0.209E+OO 0.12 0.12 
0.47 0.00 0.84 6.7 0.149E+OO 0.15 0.15 
0.62 0.00 0.99 8.8 0.113E+OO 0.18 0.18 
0.79 0.00 1.12 11. 0 0, 906E-01 0.20 0.20 
0.97 0.00 1.24 13.3 0.752E-01 0.23 0.23 
1.16 0.00 1.34 15.S 0.643E-01 0.25 0.25 
1.36 0.00 1.43 17.8 0.561E-01 0.27 0.27 
1. SS 0.00 1. 51 20.1 0.498E-01 0.29 0.29 
1. 76 0.00 1. 59 22.3 0.448E-01 0.32 0.32 
1.96 0.00 1.65 24.6 0.407E-01 0. 34 0.34 
2.17 0.00 1. 71 26. 9 0. 372E-01 0.36 0.36 
2.37 0.00 1. 76 29 .1 0. 344E-01 0.38 0.38 
2.58 0.00 1.81 31.4 0.319E-01 0.40 0.40 
2.79 0.00 1.86 33. 6 0. 298E-01 0.42 0.42 
3.00 0.00 1.90 35.9 0.279E-01 0.43 0.43 
3.21 0.00 1.94 38.2 0.262E-01 0.45 0.45 
3.42 0.00 1.98 40.S 0.247E-01 0.47 0.47 
3.63 0.00 2.02 42.8 0.233E-01 0.49 0.49 
3.84 0.00 2.06 45.2 0.221E-01 0. 51 0. 51 
4.06 0.00 2 .10 47.7 0.210E-01 0.52 o. 52 
4.27 0.00 2.14 50.2 0.199E-01 0.54 0. 54 
4.48 0.00 2.18 52.7 0.190E-01 0.56 0.56 
4.69 0.00 2.22 55.2 0.181E-01 0.58 0.58 
4.90 0.00 2.26 57.8 0.173E-01 0.59 0.59 
5.11 0.00 2.30 60.4 0.165E-01 0.61 0.61 
5.32 0.00 2.34 63.1 0.158E-01 0.63 0.63 
5.53 0.00 2.38 65.8 0.152E-01 0.65 0.65 
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dry_uOlO.prd 
5.74 0.00 2.42 68.6 0.146E-01 0.66 0.66 
5.95 0.00 2.46 71.3 0.140E-01 0.68 0.68 
6.16 0.00 2.50 74.2 0.135E-01 0.70 0.70 
6.38 0.00 2.53 77.0 0.130E-01 0.71 0.71 

Merging of individual jet/plumes to form plane jet/plume: 
6.40 0.00 2.54 100.9 0.991E-02 0.90 5.90 
6.80 0.00 2.60 104.7 0.955E-02 0.93 5.93 
7.01 0.00 2.64 106.7 0.938E-02 0.94 5.94 
7.22 0.00 2.67 108.6 0.921E-02 0.96 5.96 
7.43 0.00 2.70 110.6 0.904E-02. 0.98 5.98 
7.65 0.00 2.73 112.6 0.888E-02 0.99 5.99 
7.86 0.00 2.77 114.5 0.873E-02 1.01 6.01 
8.07 0.00 2.80 116.S 0.858E-02 1.03 6.03 
8.28 0.00 2.83 118.S 0.844E-02 1~04 6.04 
8.49 0.00 2.87 120.4 0.830E-02 1.06 6.06 
8.71 0.00 2.90 122.4 0.817E-02 1.08 6.08 
8.92 0.00 2.93 124.4 0.804E-02 1.09 6.09 
9.13 0.00 2.97 126.4 0.791E-02 1.11 6.11 
9.34 0.00 3.00 · 128.4 0.779E-02 1.13 6.13 
9.55 0.00 3.04 130.4 0.767E-02 1.14 6.14 
9.76 0.00 3.07 132.4 0.755E-02 1.16 6.16 
9.98 0.00 3.10 134.4 0.744E-02 1.18 6.18 

cumulative travel time= 90.1355 sec 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD232: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING 

vertical angle of layer/boundary impingement = 
Horizontal angle of layer/boundary impingement = 

UPSTREAM INTRUSION PROPERTIES: 
Upstream intrusion length = 
x-position of upstream sta9nation point= 
Thickness in intrusion region = 
Half-width at downstream end = 
Thickness at downstream end = 

9.11 deg 
0.00 deg 

319.35 m 
-309.37 m 

0.02 m 
447.20 m 

0.47 m 

In this case, the upstream INTRUSION IS VERY LARGE, exceeding 10 times 
the local water depth. 

This may be caused by a very small ambient velocity, perhaps in 
combination with large discharge buoyancy. 

If the ambient conditions are strongly transient (e.9. tidal), then the 
CORMIX steady-state predictions of upstream intrusion are probably 
unrealistic . 

The plume: predictions prior to boundary imping,ement and wedge formation 
will be acceptable, however. 

Control volume inflow: 
X Y Z S C BV BH 

9.98 0.00 3.10 134.4 0.744E-02 1.18 6.18 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 
c = average (bulk) concentration (includes reaction effects, if any) 

X y Z S C BV BH ZU ZL 
-309.37 0.00 4.50 9999.9 O.OOOE+OO 0.00 0.00 4.50 4.50 

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND** 
The pollutant concentration in the plume falls 9el9w w~ter quality standard 

or ccc value of 0.470E-02 in the curre~t predicti9n interval. 
This is the spatial extent of concentrations exceeding the water quality 

standard or ccc value. 
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-298.51 0.00 4.50 
dry_u010.prd 

581. 5 0 .172E-02 0.01 63.24 4.50 4.49 
-245.30 0.00 4.50 241. 3 0. 414E-02 0.01 153.62 4.50 4.49 
-192.09 o.oo 4. 50 181.9 0.550E-02 0.02 207.84 4. 50 4.48 
-138.89 0.00 4. 50 155.8 0.642E-02 0.02 250.59 4. 50 4.48 
-85.68 0.00 4. 50 142.3 0.703E-02 0.02 287.04 4. 50 4.48 
-32.47 0.00 4. 50 135. 8 0. 736E-02 0.02 319. 36 4. 50 4.48 
20.74 0.00 4. 50 137.1 0.729E-02 0.03 424.24 4. 50 4.47 
73.95 0.00 4. 50 217.5 0.460E-02 0.15 430.55 4. 50 4.35 

127.16 o.oo 4. 50 332.9 0.300E-02 0.32 436.43 4. 50 4.18 
180.37 0.00 4.50 402.9 0.248E-02 0.43 441.96 4.50 4.07 
233. 58 o.oo 4. 50 432.1 0.231E-02 0.47 447 .20 4. 50 4.03 

cumulative travel time= 17290.1152 sec 

END OF MOD232: LAYER BOUNDARY IMPINGEMENT/UPSTREAM SPREADING 
-----------------------------------------------------------------------------
** End of NEAR-FIELD REGION (NFR) ** 
In this design case, the diffuser is located CLOSE TO BANK/SHORE. 
some boundary interaction occurs at end of near-field. 

This may be related to a design case with a VERY LOW AMBIENT VELOCITY, 
The dilution values in one or more of the preceding zones may be too high. 

carefully evaluate results in near-field and check degree of interaction. 

consider locatin~ outfall further away from bank or shore. 
In the next prediction module, the plume centerline will be set 

to follow the bank/shore. 
-----------------------------------------------------------------------------
BEGIN MOD241: BUOYANT AMBIENT SPREADING 

Plume is ATTACHED to LEFT bank/shore. 
Plume width is now determined from LEFT bank/shore. 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 2 (bank attached): 
X y z s C BV BH zu ZL 

233.58 305.00 4. 50 432.1 0.231E-02 0.56 752.20 4. 50 3.94 
268.90 305.00 4. 50 455.S 0.220E-02 0.57 775.13 4. so 3.93 
304.23 305.00 4. so 480.0 0.208E-02 0.59 797.69 4. so 3.91 
339. 56 305.00 4. so 505.8 0.198E-02 0.60 819.91 4. so 3.90 
374.89 305.00 4. so · 532.9 0.188E-02 0.62 841.84 4. so 3.88 
410.22 305.00 4. so 561. 3 0 .178E-02 0.64 863.48 4.50 3.86 
445.55 305.00 4. so 590.9 0.169E-02 0.65 884.86 4. so 3.85 
480.87 305.00 4. so 621. 9 0 .161E-02 0.67 906.00 4. so 3.83 
516.20 305.00 4.50 654.3 0.153E-02 0.69 926.92 4.50 3.81 
551. 53 305.00 4. so 688.0 0.145E-02 0.71 947.64 4.50 3.79 
586.86 305.00 4. so 723.2 0.138E-02 0.73 968.16 4. so 3.77 
622.19 305.00 4. 50 759.7 0.132E-02 0.75 988.50 4. so 3.75 
657.52 305.00 4. so 797.7 0.125E-02 0.77 1008.67 4.50 3.73 
692.85 305.00 4. so 837.2 0.119E-02 0.80 1028.69 4. so 3.70 
728.17 305.00 4.50 878.1 0.114E-02 0.82 1048.55 4. so 3.68 
763.50 305.00 4. so 920.5 0.109E-02 0.84 1068.27 4. so 3.66 
798.83 305.00 4. so 964.4 0.104E-02 0.87 1087.85 4. so 3.63 
834.16 305.00 4. so 1009.9 0.990E-03 0.89 1107.31 4. so 3.61 
869.49 305.00 4. so 1057.0 0.946E-03 0.92 1126.64 4. so 3.58 
904.82 305.00 4. so 1105.6 0.905E-03 0.94 1145.86 4. 50 3.56 
940.15 305.00 4. so 1155.8 0.865E-03 0.97 1164.96 4. so 3.53 
975.47 305.00 4. so 1207.6 0.828E-03 1.00 1183.96 4. 50 3.50 

1010.80 305.00 4. so 1261.1 0. 793E-03 1.02 1202.85 4. so 3.48 
1046.13 305.00 4. so 1316.2 0.760E-03 1.05 1221.65 4. so 3.45 
1081.46 305.00 4. so 1372.9 0.728E-03 1.08 1240.35 4. so 3.42 
1116.79 305.00 4.50 1431.4 0.699E-03 1.11 1258.95 4. so 3.39 
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1152.12 305 .00 4. 50 1491.6 0.670E-03 1.14 1277 .47 4. 50 3.36 
1187.44 305 .00 4. 50 1553.4 0.644E-03 1.17 1295. 90 4. 50 3.33 
1222.77 305.00 4. 50 1617.1 0.618E-03 1.20 1314. 25 4. 50 3.30 
1258.10 305. 00 4.50 1682.4 0.594E-03 1.23 1332. 52 4. 50 3.27 
1293.43 305.00 4. 50 1749.6 0.572E-03 1.27 1350. 71 4. 50 3.23 
1328.76 305.00 4.50 1818.5 0.550E-03 1.30 1368.82 4. 50 3.20 
1364.09 305 .00 4. 50 1889.3 0.529E-03 1. 33 1386.85 4. 50 3.17 
1399.42 305. 00 4. 50 1961.9 0.510E-03 1.36 1404.82 4. 50 3.14 
1434.74 305.00 4. 50 2036.3 0.491E-03 1.40 1422.71 4.50 3.10 
1470.07 305.00 4. 50 2112.6 0.473E-03 1.43 1440. 54 4. 50 3.07 
1505.40 305.00 4. 50 2190.7 0.456E-03 1.47 1458.29 4. 50 3.03 
1540.73 305.00 4. 50 2270.8 0.440E-03 1. 50 1475.98 4. 50 3.00 
1576.06 305.00 4. 50 2352.8 0.425E-03 1. 54 1493.61 4. 50 2.96 
1611. 39 305.00 4. 50 2436.6 0.410E-03 1. 58 1511.17 4. 50 2.92 
1646.71 305 .00 4.50 2522.5 0.396E-03 1.61 1528.67 4. 50 2.89 
1682.04 305.00 4. 50 2610.2 0.383E-03 1.65 1546.11 4. 50 2.85 
1717.37 305.00 4. 50 2700.0 0.370E-03 1.69 1563.49 4. 50 2.81 
1752.70 305.00 4.50 2791.7 0.358E-03 1. 73 1580.82 4. 50 2.77 
1788.03 305.00 4.50 2885.4 0.347E-03 1. 76 1598.08 4. 50 2.74 
1823.36 305.00 4.50 2981.2 0.335E-03 1.80 1615.29 4. 50 2.70 
1858.69 305 .00 4. 50 3079.0 0.325E-03 1.84 1632.44 4. 50 2.66 
1894.01 305.00 4. 50 3178.8 0.315E-03 1.88 1649.54 4.50 2.62 
1929.34 305.00 4. 50 3280.7 0.305E-03 1.92 1666. 58 4. 50 2.58 
1964.67 305.00 4. 50 3384.7 0.295E-03 1.96 1683.58 4. 50 2.54 
2000.00 305.00 4. 50 3490.8 0.286E-03 2.01 1700.52 4. 50 2.49 

cumulative travel time= 153168.9375 sec 

Simulation limit based on maximum specified distance= 
This is the REGION OF INTEREST limitation. 

2000.00 m. 

END OF MOD241: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------CORMIX2: Multiport Diffuser Discharges End of Prediction File 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
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dry_u050.prd 
CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 

CORMIX MIXING ZONE EXPERT SYSTEM 
subsystem CORMIX2 :· Multi port Diffuser Discharges 

CORMIX Ve rs i oni 5. OGT 
HYOR02 version 5.0.1.0 December 2007 

----------------------------------------------------------------------------------------------------------------------------------------------------------
CASE DESCRIPTION 
Site name/label: 
Design case: 
FILE NAME: c:\ ... 5928\cormix\Areal0b\8port_lower_flow\dry_u050.prd 
Time stamp: Thu Oct 20 10:31:02 2016 

ENVIRONMENT PARAMETERS (metric units) 
unbounded section 
HA = 4.50 HD = 4.50 
UA = 0.042 F = 0.019 USTAR =0.2048E-02 
UW· = 2.000 UWSTAR=0.2198E-02 
uniform density environment 
STRCND= U RHOAM = 1022.0000 

DIFFUSER DISCHARGE PARAMETERS (metric units) 
Diffuser type: DITYPE= alternating_perpendicular 
BANK = LEFT DISTB = 305.00 YBl = 300.00 YB2 = 
LD = 10.00 NOPEN = 8 SPAC = 1.43 
DO = 0.045 AO = 0.002 HO = 0.00 SUB0 = 
Nozzle/port arrangement: alternating_without_fanning 
GAMMA= 90.00 THETA= 0.00 SIGMA= 0.00 BETA = 
UO = 0.998 QO = 0.013 =0.1270E-01 
RHOO = 1000.0000 DRHOO =0.2200E+02 GPO =0.2111E+00 
CO =0.lOOOE+Ol CUNITS= mg/1 
!POLL= 1 KS =0.0000E+00 KD =0.0000E+00 

FLUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units) 

310.00 

4. 50 

90.00 

qO =0.1270E-02 mO =0.1268E-02 jO =0.2681E-03 SIGNJO= 1.0 
Associated 2-d length scales (meters) 
lQ=B = 0.001 lM = 0.31 lm = 0.72 
lmp = 99999.00 lbp = 99999.00 la = 99999.00 

FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
QO =0.1270E-01 MO =0.1268E-01 JO =0.2681E-02 
Associated 3-d length scales (meters) 
LQ = 0.04 LM = 0.73 Lm = 2.68 Lb = 36.19 

Lmp = 99999.00 Lbp = 99999.00 

NON-DIMENSIONAL PARAMETERS 
FRO = 60.90 FRDO = 10.24 R = 23.77 PL = 73. 
(slot) (port/nozzle) 

RECOMPUTED SOURCE CONDITIONS FOR ALTERNATING JETS OR RISER GROUPS: 
Momentum fluxes: mO =0.8909E-04 MO =0.8909E-03 
lQ=B = 0.018 lM = 0.02 lm = 0.05 lmp = 99999.00 
LQ = 0.030 LM = 0.10 Lm = 0.71 Lmp = 99999.00 
Properties of riser group with 1 ports/nozzles each: 
UO = 0.070 DO = 0.170 AO = 0.023 THETA= 90.00 
FRO = 1.13 FRDO = 0.37 R = 1.67 
(slot) (riser group) 

FLOW CLASSIFICATION 
222222222222222222222222222222222222222222 
2 Flow class (CORMIX2) = MUlH 2 
2 Applicable layer depth HS = 4.50 2 
222222222222222222222222222222222222222222 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
CO =0.lOOOE+Ol CUNITS= mg/1 
NTOX = 0 
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NSTD = 
REGMZ = 
XINT = 

1 
0 

2000.00 

dry_u050.prd 
CSTD =0.4700E-02 

XMAX = 2000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and the diffuser mid-point: 

305.00 m from the LEFT bank/shore. 
x-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = 50 display intervals per module 
----------------------------------------------------------------------------------------------------------------------------------------------------------
BEGIN MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

X 
0.00 

y 
0.00 

z 
0.00 

S C BV 
1.0 O.lOOE+Ol 0.08 

BH 
0.08 

END OF MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 
----------------------------------------------------------------------------------------------------------------------------------------------------------
BEGIN CORJET (MODllO): JET/PLUME NEAR-FIELD MIXING REGION 

Jet/plume transition motion in strong crossflow. 

zone of flow establishment: THETAE= 76.07 SIGMAE= 
LE = 0.00 XE = 0.00 YE = 0.00 ZE = 

0.00 
0.00 

Profile definitions: 
BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
BH = before merging: Gaussian 1/e (37%) half-width in horizontal plane 

normal to trajectory 
after merging: top-hat half-width in horizontal plane 

parallel to diffuser line 
s = hydrodynamic centerline dilution 
c = centerline concentration (includes reaction effects, if any) 

X Y Z S C BV BH 
Individual jet/plumes before merging: 

0.00 0.00 0.00 1.0 O.lOOE+Ol 0.08 0.08 
0.66 0.00 0.24 3.6 0.279E+OO 0.11 0.11 
1.33 0.00 0.43 7.6 0.132E+OO 0.16 0.16 
2.03 0.00 0.55 12.1 0.825E-01 0.22 0.22 
2.72 0.00 0.65 17.0 0.590E-01 0.27 0.27 
3.42 0.00 0.73 22.0 0.455E-01 0.31 0.31 
4.12 0.00 0.79 27.1 0.369E-01 0.35 0.35 
4.82 0.00 0.84 32.3 0.310E-01 0.39 0.39 
5.52 0.00 0.88 37.5 0.266E-01 0.43 0.43 
6.23 0.00 0.92 43.0 0.233E-01 0.47 0.47 
6.93 0.00 0.96 48.6 0.206E-01 0.50 0.50 
7.63 0.00 1.00 54.3 0.184E-01 0.54 0.54 
8.33 0.00 1.04 60.2 0.166E-01 0.57 0.57 
9.03 0.00 1.08 66.3 0.151E-01 0.61 0.61 
9.74 0.00 1.11 72.5 0.138E-01 0.64 0.64 

10.44 0.00 1.15 78.8 0.127E-01 0.67 0.67 
11.14 0.00 1.19 85.3 0.117E-01 0.70 0.70 

Merging of individual jet/plumes to form plane jet/plume: 
11.49 0.00 1.20 109.5 0.913E-02 0.90 5.90 
12.54 0.00 1.25 116.0 0.862E-02 0.95 5.95 
13.24 0.00 1.29 120.3 0,831E-02 0.98 5.98 
13.95 0.00 1.32 124.6 0.803E-02 1.02 6.02 
14.65 0.00 1.35 128.9 0.776E-02 1.05 6.05 
15.35 0.00 1.38 133.2 0.751E-02 1.09 6.09 
16.05 0.00 1.42 137.5 0.727E-02 1.13 6.13 
16.75 0.00 1.45 141.9 0.705E-02 1.16 6.16 
17.46 0.00 1.48 146.2 0.684E-02 1.20 6.20 
18.16 0.00 1.52 150.6 0.664E-02 1.23 6.23 
18,86 0.00 1.55 154.9 0.645E-02 1.27 6.27 
19.56 0.00 1.59 159.3 0.628E-02 1.30 6.30 
20.27 0.00 1.62 163.7 0.611E-02 1.34 6.34 
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20.97 0.00 1.66 168.1 0.595E-02 1.37 
21.67 0.00 1.69 172.5 0.580E-02 1.41 
22.37 0.00 1.73 176.9 0.565E-02 1.45 
23.08 0.00 1.76 181.3 0.552E-02 1.48 
23.78 0.00 1.80 185.7 0.538E-02 1.52 
24.48 0.00 1.83 190.2 0.526E-02 1.55 
25.18 0.00 1.87 194.6 0.514E-02 1.59 
25.89 0.00 1.90 199.1 0.502E-02 1.63 
26.59 0.00 1.94 203.6 0.491E-02 1.66 
27.29 0.00 1.98 208.1 0.481E-02 1.70 
27.99 0.00 2.01 212.6 0.470E-02 1.73 

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND** 

6. 37 
6.41 
6.45 
6.48 
6.52 
6.55 
6. 59 
6.63 
6.66 
6.70 
6.73 

The pollutant concentration in the plume falls below water quality standard 
or CCC value of 0.470E-02 in the current prediction interval. 

This is the spatial extent of concentrations exceeding the water quality 
standard or CCC value. 

28.70 0.00 2.05 217.1 0.461E-02 
29.40 0.00 2.09 221.6 0.451E-02 
30.10 0.00 2.12 226.1 0.442E-02 
30.80 0.00 2.16 230.6 0.434E-02 
31.51 0.00 2.20 235.2 0.425E-02 
32.21 0.00 2.23 239.8 0.417E-02 
32.91 0.00 2.27 244.3 0.409E-02 
33.61 0.00 2.31 248.9 0.402E-02 
34.31 0.00 2.35 253.5 0.394E-02 
35.02 0.00 2.39 258.1 0.387E-02 

cumulative travel time= 414.8818 sec 

1.77 
1.81 
1.84 
1.88 
1.92 
1.95 
1.99 
2.03 
2.06 
2.10 

6.77 
6.81 
6.84 
6.88 
6.92 
6.95 
6.99 
7.03 
7.06 
7.10 

END OF CORJET (MODllO): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD235: LAYER/BOUNDARY/TERMINAL LAYER APPROACH 

control volume inflow: 
X Y Z S C BV BH 

35.02 0.00 2.39 258.1 0.387E-02 2.10 7.10 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (z-coordinate) 
S = hydrodynamic average (bulk) dilution 
c = average (bulk) concentration (includes reaction effects, if any) 

X y z s C BV BH ZU ZL 
32.92 0.00 4. 50 258.1 0.387E-02 0.00 0.00 4. 50 4. 50 
34.18 0.00 4. 50 258.1 0.387E-02 3.36 6.32 4. 50 1.14 
35.44 0.00 4. 50 264.5 0.378E-02 3.94 14.09 4.50 0.56 
36.70 0.00 4. 50 334.9 0.299E-02 4.27 14.11 4. 50 o. 23 
37.96 0.00 4. 50 397.7 0.251E-02 4.44 14.12 4.50 0.06 
39.22 0.00 4. 50 420.6 0.238E-02 4. 50 14.13 4.50 0.00 

cumulative travel time= 514.8773 sec 

END OF M00235: LAYER/BOUNDARY/TERMINAL LAYER APPROACH 
-----------------------------------------------------------------------------
** End of NEAR-FIELD REGION (NFR) *'~ 
-----------------------------------------------------------------------------
BEGIN MOD241: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, if any) 
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Plume Stage 1 
dry_uOSO.prd 

(not bank attached): 
X y z s C BV BH zu ZL 

39.22 0.00 4. 50 420.6 0.238E-02 4. 50 14.13 4. 50 0.00 
64.10 0.00 4. 50 508.6 0.197E-02 2.55 30.10 4. 50 1.95 
88.99 0.00 4. so 555.2 0.180E-02 1.98 42.47 4. 50 2. 52 

113.88 0.00 4. so 588.9 0.170E-02 1.67 53.21 4. so 2.83 
138. 77 0.00 4. so 616.2 0.162E-02 1.48 62.91 4.50 3.02 
163.65 0.00 4.50 639.8 0.156E-02 1.35 71.89 4. so 3.15 
188.54 0.00 4. 50 661. 2 0. lSlE-02 1.24 80.31 4. 50 3.26 
213.43 0.00 4. 50 681.2 0.147E-02 1.17 88.28 4. so 3.33 
238.32 0.00 4. 50 700.4 0.143E-02 1.10 95.88 4.50 3.40 
263.20 0.00 4.50 719.0 0.139E-02 1.05 103.16 4. so 3.45 
288.09 0.00 4. so 737.4 0.136E-02 1.01 110.17 4. so 3.49 
312.98 0.00 4. 50 755.9 0.132E-02 0.98 116.94 4. so 3.52 
337 .87 0.00 '4.50 774.4 0.129E-02 0.95 123.50 4.50 3.55 
362.75 0.00 4.50 793.3 0.126E-02 0.92 129.87 4. 50 3.58 
387.64 0.00 4. 50 812. 5 0 .123E-02 0.90 136.07 4. so 3.60 
412.53 0.00 4. so 832.3 0.120E-02 0.89 142.11 4. so 3.61 
437.42 0.00 4. so 852.5 0.117E-02 0.87 148.01 4. 50 3.63 
462.31 0.00 4.50 873.5 0.114E-02 0.86 153.78 4. 50 3.64 
487.19 0.00 4. 50 895.0 0.112E-02 0.85 159.42 4. 50 3.65 
512.08 0.00 4. so 917.4 0.109E-02 0.84 164.96 4. 50 3.66 
536.97 0.00 4. 50 940.4 0.106E-02 0.83 170.39 4.50 3.67 
561.86 0.00 4.50 964.3 0.104E-02 0.83 175. 72 4. so 3.67 
586.74 0.00 4. so 989.1 O.lOlE-02 0.83 180.96 4. so 3.67 
611. 63 0.00 4. so 1014.7 0.985E-03 0.82 186.12 4. 50 3.68 
636.52 0.00 4. 50 1041.3 0.960E-03 0.82 191.19 4. so 3.68 
661.41 0.00 4.50 1068.8 0.936E-03 0.82 196.20 4. 50 3.68 
686.29 0.00 4. so 1097.2 0.911E-03 0.82 201.13 4. so 3.68 
711.18 0.00 4. so 1126.7 0.888E-03 0.83 205.99 4. so 3.67 
736.07 0.00 4. so 1157.2 0.864E-03 0.83 210.79 4.50 3.67 
760.96 0.00 4. so 1188.7 0.841E-03 0.83 215.52 4. so 3.67 
785.84 0.00 4. so 1221.3 0.819E-03 0.84 220.21 4. so 3.66 
810. 73 0.00 4. so 1254.9 0.797E-03 0.84 224.83 4. 50 3.66 
835.62 0.00 4. 50 1289.6 0.775E-03 0.85 229.41 4.50 3.65 
860.51 0.00 4. so 1325.5 0.754E-03 0.86 233.93 4. so 3.64 
885.39 0.00 4. so 1362.5 0.734E-03 0.86 238.41 4. so 3.64 
910.28 0.00 4. 50 1400.6 0.714E-03 0.87 242.84 4. 50 3.63 
935.17 0.00 4. so 1439.9 0.694E-03 0.88 247.23 4.50 3.62 
960.06 0.00 4.50 1480.4 0.675E-03 0.89 251. 58 4. so 3.61 
984.94 0.00 4. so 1522.1 0.657E-03 0.90 255.89 4. so 3.60 

1009.83 0.00 4. so 1565.0 0.639E-03 0.91 260.16 4. so 3.59 
1034. 72 0.00 4. so 1609.1 0.621E-03 0.92 264.40 4. so 3.58 
1059.61 0.00 4.50 1654.4 0.604E-03 0.93 268.60 4. so 3.57 
1084.49 0.00 4. so 1701.0 0.588E-03 0.94 272. 77 4. so 3.56 
1109. 38 0.00 4. 50 1748.9 0.572E-03 0.95 276.90 4. 50 3.55 
1134. 27 0.00 4. so 1798.0 0.556E-03 0.97 281.00 4.50 3.53 
1159.16 0.00 4.50 1848.4 0.541E-03 0.98 285.07 4. so 3.52 
1184.04 0.00 4. so 1900.1 0.526E-03 0.99 289.12 4. 50 3.51 
1208.93 0.00 4. so 1953.1 0.512E-03 1.01 293.13 4. 50 3.49 
1233.82 0.00 4. so 2007.5 0.498E-03 1.02 297.12 4.50 3.48 
1258.71 0.00 4. so 2063.2 0.48SE-03 1.04 301.08 4. so 3.46 
1283.59 0.00 4. 50 2120.2 0.472E-03 1.05 305.02 4. so 3.45 

cumulative travel time= 30142. 9121 sec 

-----------------------------------------------------------------------------Plume is AlTACHED to LEFT bank/shore. 
Plume width is now determined from LEFT bank/shore. 

Plume Stage 2 (bank attached): 
X y z s C BV BH zu ZL 

1283.59 305.00 4. so 2120.2 0.472E-03 1.05 610.00 4.50 3.45 
1297.92 305 .00 4. so 2151.4 0.465E-03 1.06 612.09 4.50 3.44 
1312.25 305.00 4.50 2182.8 0.458E-03 1.07 614.19 4. so 3.43 
1326. 58 305 .00 4. 50 2214.4 0.452E-03 1.09 616.28 4. so 3.41 
1340.91 305 .00 4. so 2246.2 0.445E-03 1.10 618.37 4. so 3.40 
1355. 23 305.00 4. so 2278.3 0.439E-03 1.11 620.46 4.·so 3.39 
1369. 56 305.00 4. 50 2310.6 0.433E-03 ·1.12 622.55 4. so 3.38 
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. ..! -
J -.] 

dry_u050.8rd ·- 1383 .89 305.00 4. 50 2343.l 0.427E- 3 1.13 624.63 4. 50 3.37 

'] 1398. 22 305 .00 4. 50 2375.8 0.421E-03 1.15 626.72 4. 50 3.35 
1412.55 305.00 4. 50 2408.7 0.415E-03 1.16 628.80 4. 50 3.34 
1426.88 305.00 4. 50 2441.9 0.410E-03 1.17 630.88 4. so 3.33 - 1441.20 305.00 4. 50 2475.3 0.404E-03 1.18 632.96 4. 50 3.32 .] 1455.53 305.00 4.50 2508.9 0.399E-03 1.19 635.04 4. 50 3.31 
1469.86 305.00 4. 50 2542.8 0.393E-03 1.21 637.12 4. 50 3.29 

- - 1484.19 305.00 4. so 2576.9 0.388E-03 1.22 639.20 4. so 3.28 

·1 1498.52 305 .00 4. so 2611.2 0.383E-03 1.23 641.27 4. so 3.27 
1512.84 305 .00 4. so 2645.7 0.378E-03 1.24 643.34 4. so 3.26 
1527.17 305.00 4. so 2680.S 0.373E-03 1.26 645.41 4. so 3.24 

•• 1541. so 305.00 4.50 2715. 5 0.368E-03 1.27 647.48 4. so 3.23 

J 1555.83 305.00 4. so 2750.7 0.364E-03 1.28 649.55 4.50 3.22 
1570.16 305.00 4.50 2786.l 0.359E-03 1.29 651. 62 4. 50 3.21 
1584.48 305.00 4.50 2821.8 0.354E-03 1.31 653.68 4. 50 3.19 

·---
1598.81 305.00 4.50 2857.8 0.350E-03 1.32 655.75 4. 50 3.18 

J 1613.14 305.00 4.50 2893.9 0.346E-03 1.33 657.81 4. 50 3.17 
1627.47 305.00 4.50 2930.3 0.341E-03 1.34 659.87 4.50 3.16 
1641.80 305.00 4.50 2966.9 0.337E-03 1.36 661.92 4.50 3.14 ... ., 1656.13 305.00 4.50 3003.7 0.333E-03 1.37 663.98 4.50 3.13 

.] 1670.45 305.00 4.50 3040.8 0.329E-03 1.38 666.04 4. so 3.12 
1684.78 305.00 4.50 3078.l 0.325E-03 1. 39 668.09 4. 50 3.11 
1699.11 305.00 4.50 3115.7 0.321E-03 1.41 670.14 4. 50 3.09 

1· l .. 1713.44 305 .00 4.50 3153.S 0.317E-03 1.42 672.19 4. 50 3.08 

I ] 1727. 77 305.00 4. 50 3191.5 0.313E-03 1.43 674.24 4. so 3.07 
1742.09 305.00 4. 50 3229.8 0.310E-03 1.44 676.29 4. so 3.06 
1756.42 305.00 4. 50 3268.3 0.306E-03 1.46 678.33 4. 50 3.04 

I ' J 1770.75 305 .00 4. 50 3307.0 0.302E-03 1.47 680.37 4. 50 3.03 

I J 1785.08 305 .00 4. 50 3346,0 0.299E-03 1.48 682 .42 4. 50 3.02 
1799.41 305 .00 4. 50 3385.2 0.29SE-03 1. 50 684.46 4.50 3.00 

I 'I 1813.73 305 .00 4. 50 3424.6 0.292E-03 1. 51 686.49 4.50 2.99 

I J 
1828.06 305 .00 4. so 3464.3 0.289E-03 1. 52 688.53 4.50 2.98 
1842.39 305 .00 4. so 3504.2 0.285E-03 1. 53 690.57 4.50 2.97 
1856.72 305 .00 4. 50 3544.4 0.282E-03 1. SS 692.60 4.50 2.95 

I • 1871.05 305 .00 4. so 3584.8 0.279E-03 1. 56 694.63 4.50 2.94 

I -1 
1885.38 305 .00 4. so 3625.4 0.276E-03 1. 57 696.66 4.50 2.93 
1899.70 305 .00 4. 50 3666.3 0.273E-03 1. 59 698.69 4.50 2.91 
1914.03 305 .00 4. 50 3707.S 0.270E-03 1.60 700.71 4. 50 2.90 

I I 1928.36 305 .00 4. 50 3748.8 0.267E-03 1.61 702.74 4. 50 2.89 

I ] 1942.69 305 .00 4.50 3790.5 0.264E-03 1.63 704.76 4. so 2.87 
1957.02 305.00 4. so 3832.3 0.261E-03 1.64 706.78 4.50 2.86 
1971. 34 305.00 4. so 3874.4 0.258E-03 1.65 708.80 4.50 2.85 

I ii 1985.67 305.00 4. 50 3916.8 0.255E-03 1.67 710.82 4. 50 2.83 

I -1 2000.00 305.00 4. 50 3959.4 0.253E-03 1.68 712.84 4. 50 2.82 
cumulative travel time= 47200.1914 sec 

I ' simulation limit based on maximum specified distance= 2000.00 m. 

I J This is the REGION OF INTEREST limitation. 

END OF MOD241: BUOYANT AMBIENT SPREADING • ... 
I J ----------------------------------------------------------------------------------------------------------------------------------------------------------CORMIX2: Multiport Diffuser Discharges End of Prediction File 

• ,, 22222222222222222222222222222222222222222222222222222222222222222222222222222 
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r~--------------================~~~ 

dry_u090.prd 
CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 

CORMIX MIXING ZONE EXPERT SYSTEM 
subsystem CORMIX2: Multiport Diffuser Discharges 

CORMIX version 5.0GT 
HYDR02 version 5.0.1.0 December 2007 

-----------------------------------------------------------------------------
CASE DESCRIPTION 
site name/label: 
Design case: 
FILE NAME: c:\ ... 5928\cormix\Area10b\8port_lower_flow\dry_u090.prd 
Time stamp: Thu Oct 20 10:31:30 2016 

ENVIRONMENT PARAMETERS (metric units) 
unbounded section 
HA = 4.50 HD = 4.50 
UA = 0.076 F = 0.019 USTAR =0.3705E-02 
UW = 2.000 UWSTAR=0.2198E-02 
uniform density environment 
STRCND= U RHOAM = 1022.0000 

DIFFUSER DISCHARGE PARAMETERS (metric units) 
Diffuser type: DITYPE= alternating_perpendicular 
BANK = LEFT DISTB = 305.00 YBl = 300.00 YB2 = 
LD = 10.00 NOPEN = 8 SPAC = 1.43 
DO = 0.045 AO = 0.002 HO = 0.00 SUB0 = 
Nozzle/port arrangement: alternating_without_fanning 
GAMMA= 90.00 THETA= 0.00 SIGMA= 0.00 BETA = 
uO = 0.998 QO = 0.013 =0.1270E-01 
RHOO = 1000.0000 DRHOO =0.2200E+02 GPO =0.2111E+OO 
CO =0.lOOOE+Ol CUNITS= mg/1 
!POLL= 1 KS =0.0000E+00 KO =0.0000E+00 

FLUX VARIABLES - PER UNIT DIFFUSER LENGTH (metric units) 

310.00 

4. 50 

90.00 

qO =0.1270E-02 mO =0.1268E-02 jO =0.2681E-03 SIGNJO= 1.0 
Associated 2-d length scales (meters) 
lQ=B = 0.001 lM = 0.31 lm = 0.22 
lmp = 99999.00 lbp = 99999.00 la = 99999.00 

FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
QO =0.1270E-01 MO =0.1268E-01 JO =0.2681E-02 
Associated 3-d length scales (meters) 
LQ = 0.04 LM = 0.73 Lm = 1.48 Lb = 6.11 

Lmp = 99999.00 Lbp = 99999.00 

NON-DIMENSIONAL PARAMETERS 
FRO = 60.90 FRDO = 10.24 R = 13 .13 PL = 73. 
(slot) (port/nozzle) 

RECOMPUTED SOURCE CONDITIONS FOR ALTERNATING JETS OR RISER GROUPS: 
Momentum fluxes: mO =0.8909E-04 MO =0.8909E-03 
lQ=B = 0.018 lM = 0.02 lm = 0.02 lmp = 99999.00 
LQ = 0.030 LM = 0.10 Lm = 0.39 Lmp = 99999.00 
Properties of riser group with 1 ports/nozzle~ each: 
UO = 0.070 DO = 0.170 AO = 0.023 THETA= 90.00 
FRO = 1.13 FRDO = 0.37 R = 0.92 
(slot) (riser group) 

FLOW CLASSIFICATION 
222222222222222222222222222222222222222222 
2 Flow class (CORMIX2) = MUS 2 
2 Applicable layer depth HS = 4.50 2 
222222222222222222222222222222222222222222 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
CO =0.lOOOE+Ol CUNITS= mg/1 
NTOX = 0 
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NSTD = 
REGMZ = 
XINT = 

1 
0 
2000.00 

dry_u090.prd 
CSTD =0.4700E-02 

XMAX = 2000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and the diffuser mid-point: 

305.00 m from the LEFT bank/shore. 
x-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD201: DIFFUSER DISCHARGE MODULE 

Due to complex near-field motions: EQUIVALENT SLOT DIFFUSER (2-D) GEOMETRY 

Profile definitions: 
BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
BH = top-hat half-width, in horizontal plane normal to trajectory 
s = hydrodynamic centerline dilution 
c = centerline concentration (includes reaction effects, if any) 

X 
0.00 

y 
0.00 

z 
0.00 

S C BV 
1.0 O.lOOE+Ol 0.01 

END OF MOD201: DIFFUSER DISCHARGE MODULE 

BH 
5.00 

--------------------------------------------------------------·--------------
BEGIN MOD234: UNSTABLE RECIRCULATION REGION OVER LAYER DEPTH 

INITIAL LOCAL VERTICAL INSTABILITY REGION: 
Bulk dilution (S = 292.49) occurs in a limited region (horizontal extent 
= 0.30 m) surrounding the discharge location. 

control volume inflow: 
X y z s C BV BH 

0.00 0.00 0.00 1.0 O.lOOE+Ol 0.01 5.00 

control volume outflow: 
X y z s C BV BH 

0.30 0.00 2.25 292.5 0.342E-02 4. 50 16.25 

END OF MOD234: UNSTABLE RECIRCULATION REGION OVER LAYER DEPTH 

BEGIN MOD234a: UPSTREAM SPREADING AFTER NEAR-FIELD INSTABILITY 

UPSTREAM INTRUSION PROPERTIES: 
Upstream intrusion length 
x-position of upstream sta~nation 
Thickness in intrusion region 
Half-width at downstream end 
Thickness at downstream end 

control volume inflow: 

= 
point= 

= 
= 
= 

X Y Z S C BV 
0.30 0.00 2.25 292.5 0.342E-02 4.50 

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND** 

0. 57 m 
-0.27 m 
1.22 m 
7.48 m 
3.54 m 

BH 
16.25 

The pollutant concentration in the plume falls below water quality standard 
or ccc value of 0.470E-02 due to mixing in this control volume. 

The actual extent of the zone at whose boundary the water quality 
standard or the ccc is exceeded will be smaller than the control 
volume outflow values predicted below. 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
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dry_u090.prd 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 
C = average (bulk) concentration (includes reaction effects, 

X y z s C BV BH 
-0.27 0.00 4. so 9999.9 O.OOOE+OO o.oo 0.00 
-0.19 0.00 4. so 603.4 0.166E-02 0. 59 6.31 
0.24 0.00 4. so 294.7 0.339E-02 1.21 15.34 
0.66 0.00 4. so 293.4 0.341E-02 1.30 12.17 
1.08 0.00 4. so 296.4 0.337E-02 1. 59 11.33 
1. so 0.00 4. so 300.8 0.332E-02 2.01 10.62 
1.93 0.00 4. so 305.4 0.327E-02 2.45 9.98 
2.35 0.00 4. so 309.S 0.323E-02 2.84 9.41 
2. 77 0.00 4. so 312.6 0.320E-02 3.14 8.88 
3.19 0.00 4. so 314.7 0.318E-02 3.33 8.38 
3.62 0.00 4. so 315.8 0.317E-02 3.44 7.92 
4.04 0.00 4. so 316.9 0.316E-02 3.54 7.48 

cumulative travel time= 49.1919 sec 

END OF MOD234a: UPSTREAM SPREADING AFTER NEAR-FIELD INSTABILITY 

** End of NEAR-FIELD REGION (NFR) ** 
BEGIN MOD241: BUOYANT AMBIENT SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 

if any) 

zu 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 

s = hydrodynamic average (bulk) dilution 
c = average (bulk) concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X Y Z S C 

4.04 0.00 4.50 316.9 0.316E-02 
43.96 0.00 4.50 410.2 0.244E-02 
83.88 0.00 4.50 455.3 0.220E-02 

123.80 0.00 4.50 490.1 0.204E-02 
163.71 0.00 4.50 521.7 0.192E-02 
203.63 0.00 4.50 553.0 0.181E-02 
243.55 0.00 4.50 585.6 0.171E-02 
283.47 0.00 4.50 620.3 0.161E-02 
323.39 0.00 4.50 657.8 0.152E-02 
363.31 0.00 4.50 698.S 0.143E-02 
403.23 0.00 4.50 742.9 0.135E-02 
443.15 0.00 4.50 791.3 0.126E-02 
483.07 0.00 4.50 843.8 0.119E-02 
522.99 0.00 4.50 900.7 O.lllE-02 
562.91 0.00 4.50 962.3 0.104E-02 
602.83 0.00 4.50 1028.7 0.972E-03 
642.75 0.00 4.50 1100.0 0.909E-03 
682.66 0.00 4.50 1176.4 0.850E-03 
722.58 0.00 4.50 1258.1 0.795E-03 
762.50 0.00 4.50 1345.2 0.743E-03 
802.42 0.00 4.50 1437.7 0.696E-03 
842.34 0.00 4.50 1535.9 0.651E-03 
882.26 0.00 4.50 1639.8 0.610E-03 
922.18 0.00 4.50 1749.S 0.572E-03 
962.10 0.00 4.50 1865.2 0.536E-03 

1002.02 0.00 4.50 1986.9 0.503E-03 
1041.94 0.00 4.50 2114.7 0.473E-03 
1081.86 0.00 4.50 2248.8 0.44SE-03 
1121.78 0.00 4.50 2389.2 0.419E-03 
1161.70 0.00 4.50 2536.0 0.394E-03 
1201.62 0.00 4.50 2689.3 0.372E-03 
1241.53 0.00 4.50 2849.1 0.351E-03 
1281.45 0.00 4.50 3015.7 0.332E-03 
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BV 
3.54 
1.65 
1.25 
1.06 
0.94 
0.87 
0.82 
0.79 
0.77 
0.76 
0.75 
0.76 
0.76 
0.77 
0.79 
0.81 
0.83 
0.85 
0.88 
0.90 
0.93 
0.97 
1.00 
1.04 
1.08 
1.12 
1.16 
1.20 
1.25 
1.29 
1.34 
1.39 
1.44 

BH 
7.48 

20.71 
30.42 
38.73 
46.20 
53.08 
59.51 
65. 59 
71.38 
76.94 
82.28 
87.45 
92.45 
97.32 

102.06 
106.69 
111.22 
115.66 
120.01 
124.28 
128.48 
132.61 
136.68 
140.69 
144.65 
148.55 
152.41 
156.21 
159.98 
163.70 
167.38 
171.03 
174.64 

zu 
4.50 
4.50 
4. so 
4.50 
4. so 
4.50 
4. so 
4. so 
4. so 
4. so 
4. so 
4. 50 
4.50 
4. so 
4.50 
4. so 
4.50 
4. so 
4. so 
4.50 
4. so 
4. so 
4. so 
4. so 
4. so 
4. so 
4. 50 
4.50 
4.50 
4.50 
4.50 
4.50 
4.50 

ZL 
4. so 
3.91 
3.29 
3.20 
2.91 
2.49 
2.05 
1.66 
1.36 
1.17 
1.06 
0.96 

ZL 
0.96 
2.85 
3.25 
3.44 
3.56 
3.63 
3.68 
3. 71 
3.73 
3.74 
3.75 
3.74 
3.74 
3.73 
3. 71 
3.69 
3.67 
3.65 
3.62 
3.60 
3.57 
3.53 
3.50 
3.46 
3.42 
3.38 
3.34 
3.30 
3.25 
3.21 
3.16 
3.11 
3.06 

_:!'_ ______________________________________ _ 



1321. 37 0.00 4.50 
dry .;..u090 . p rd 

3189.0 0.314E-03 1. 50 178.21 4.50 3.00 
1361. 29 0.00 4.50 3369.1 0.297E-03 1. 55 181. 75 4.50 2.95 
1401. 21 0.00 4.50 3556.1 0.281E-03 1.60 185.26 4.50 2.90 
1441.13 0.00 4.50 3750.0 0.267E-03 1.66 188.73 4.50 2.84 
1481.05 0.00 4. 50 3951.0 0.253E-03 1. 72 192.18 4. 50 2.78 
1520.97 0.00 4. 50 4159.2 0.240E-03 1. 78 195.60 4.50, 2.72 
1560.89 0.00 4. 50 4374.5 0.229E-03 1.84 198.99 4. 50 2.66 
1600.81 0.00 4. 50 4597.1 0.218E-03 1.90 202.35 4. 50 2.60 
1640.73 0.00 4. 50 4827.0 0.207E-03 1.96 205.69 4. 50 2.54 
1680.65 0.00 4. 50 5064.3 0.197E-03 2.02 209.00 4.50 2.48 
1720.57 0.00 4.50 5309.0 0.188E-03 2.09 212.29 4. 50 2.41 
1760.49 0.00 4.50 5561.3 0.180E-03 2.16 215.56 4. 50 2.34 
1800.40 0.00 4.50 5821.1 0.172E-03 2.22 218.80 4. 50 2.28 
1840.32 0.00 4, 50 6088.6 0.164E-03 2.29 222.02 4.50 2.21 
1880.24 0.00 4. so 6363.9 0.157E-03 2.36 225.22 4.50 2.14 
1920.16 0.00 4. so 6646.9 O.lSOE-03 2.43 228,39 4.50 2.07 
1960.08 0.00 4. 50 6937.7 0.144E-03 2.50 231. 55 4.50 2.00 
2000.00 0.00 4. 50 7236.4 0.138E-03 2.58 234.68 4. 50 1.92 

cumulative travel time= 26311. 8594 sec 

simulation limit based on maximum specified distance= 2000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD241: BUOYANT AMBIENT SPREADING 
-----------------------------------------------------------------------------
-----------------------------------------------------------------------------
CORMIX2: Multiport Diffuser Dischar~es End of Prediction File 
22222222222222222222222222222222222 22222222222222222222222222222222222222222 
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wet_uOlO.prd 
CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 

CORMIX MIXING ZONE EXPERT SYSTEM 
subsystem CORMIX2: Multiport Diffuser Discharges 

CASE DESCRIPTION 
site name/label: 

CORMIX Version 5.0GT 
HYDR02 version 5.0.1.0 December 2007 

Design case: 
FILE NAME: 
Time stamp: 

c:\ ... 5928\cormix\Area10b\8port_lower_flow\wet_u010.prd 
Thu Oct 20 10:31:43 2016 

ENVIRONMENT PARAMETERS (metric units) 
Unbounded section 
HA = 4.50 HD = 4.50 
UA = 0.013 F = 0.019 USTAR =0.6338E-03 
UW = 2.000 UWSTAR=0.2198E-02 
Density stratified environment 
STRCND= A RHOAM = 1017.3500 
RHOAS = 1017.0000 RHOAB = 1017.7000 RHOAHO= 1017.7000 E =0.1499E-02 

DIFFUSER DISCHARGE PARAMETERS (metric units) 
Diffuser type: DITYPE= alternating_perpendicular 
BANK = LEFT DISTB = 305.00 YBl = 300.00 YB2 = 
LD = 10.00 NOPEN = 8 SPAC = 1.43 
DO = 0.045 AO = 0.002 HO = 0.00 SUBO = 
Nozzle/port arrangement: alternating_without_fanning 
GAMMA= 90.00 THETA= 0.00 SIGMA= 0.00 BETA = 
UO = 0.998 QO = 0.013 =0.1270E-01 
RHOO = 1000.0000 DRHOO =0.1770E+02 GPO =0.1706E+00 
CO =0.1000E+01 CUNITS= mg/1 
!POLL= 1 KS =0.0000E+OO KD =0.0000E+OO 

FLUX VARIABLES - PER UNIT DIFFUSER LENGTH 
qO =0.1270E-02 mO =0.1268E-02 jO 

(metric units) 
=0.2166E-03 SIGNJO= 

Associated 2-d length scales (meters) 
lQ=B = 0.001 lM = 0.35 lm = 7.50 
lmp = 0.95 lbp = 1.55 la = 0.34 

FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
QO =0.1270E-01 MO =0.1268E-01 JO =0.2166E-02 
Associated 3-d length scales (meters) 
LQ = 0.04 LM = 0.81 Lm = 8.66 Lb = 

Lmp = 1.71 Lbp = 

NON-DIMENSIONAL PARAMETERS 
FRO = 67.76 FRDO = 11.39 R = 76.78 PL = 
(slot) (port/nozzle) 

RECOMPUTED SOURCE CONDITIONS FOR ALTERNATING JETS OR RISER GROUPS: 
Momentum fluxes: mO =0.8181E-04 MO =0.8181E-03 
lQ=B = 0.020 lM = 0.02 lm = 0.48 lmp = 
LQ = 0.029 LM = 0.10 Lm = 2.20 Lmp = 
Properties of riser group with 1 ports/nozzles each: 
UO = 0.064 DO = 0.177 AO = 0.025 THETA= 
FRO = 1.11 FRD0 = 0.37 R = 4.95 
(slot) (riser group) 

FLOW CLASSIFICATION 
222222222222222222222222222222222222222222 
2 Flow class (CORMIX2) = MS8 2 
2 Applicable layer depth HS = 4.50 2 
222222222222222222222222222222222222222222 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
CO =0.lOOOE+Ol CUNITS= mg/1 
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310.00 

4.50 

90.00 

1.0 

985.93 
2.47 

68. 

0.38 
0.86 

90.00 



NTOX = 
NSTD = 
REGMZ = 
XINT = 

0 
1 
0 

2000.00 

wet_uOlO.prd 

CSTD =0.4700E-02 

XMAX = 2000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and the diffuser mid-point: 

305.00 m from the LEFT bank/shore. 
x-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = SO display intervals per module 

BEGIN MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

X 
0.00 

y 
0.00 

z 
0.00 

S C BV 
1.0 O.lOOE+Ol 0.09 

BH 
0.09 

END OF MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

BEGIN CORJET (MODllO): JET/PLUME NEAR-FIELD MIXING REGION 

Plume-like motion in linear stratification with weak crossflow. 

zone of flow establishment: 
LE = 0.12 XE = 

Profile definitions: 

THETAE= 
0.00 YE = 

85.22 SIGMAE= 
0.00 ZE = 

0.00 
0.12 

BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
BH = before merging: Gaussian 1/e (37%) half-width in horizontal plane 

normal to trajectory 
after merging: top-hat half-width in horizontal plane 

parallel to diffuser line 
s = hydrodynamic centerline dilution 
C = centerline concentration (includes reaction effects, if any) 

X Y Z S C BV BH 
Individual jet/plumes before merging: 

0.00 0.00 0.12 1.0 O.lOOE+Ol 0.09 0.09 
0.00 0.00 0.12 1.0 O.lOOE+Ol 0.09 0.09 
0.12 0.00 0.35 1.9 0.532E+OO 0.07 0.07 
0.28 0.00 0.56 3.6 0.280E+OO 0.11 0.11 
0.46 0.00 0.75 5.6 0.178E+OO 0.14 0.14 
0.65 0.00 0.93 7.9 0.127E+OO 0.17 0.17 
0.87 0.00 1.07 10.3 0.971E-01 0.20 0.20 
1.10 0.00 1.20 12.7 0.786E-01 0.23 0.23 
1.34 0.00 1.31 15.2 0.659E-01 0.26 0.26 
1.58 0.00 1.40 17.6 0.568E-01 0.29 0.29 
1.83 0.00 1.48 20.0 0.499E-01 0.32 0.32 

. 2.08 0.00 1.55 22.4 0.446E-01 0.34 0.34 
2.34 0.00 1.61 24.8 0.403E-01 0.37 0.37 
2.60 0.00 1.66 27.2 0.367E-01 0.39 0.39 
2.86 0.00 1.71 29.6 0.338E-01 0.41 0.41 
3.11 0.00 1.75 32.0 0.313E-01 0.44 0.44 
3.37 0.00 1.80 34.4 0.291E-01 0.46 0.46 
3.63 0.00 1,84 36.8 0.272E-01 0.48 0.48 
3.89 0.00 1.88 39.3 0.254E-01 0.51 0.51 
4.15 0.00 1.92 41.8 0.239E-01 0.53 0,53 
4.41 0.00 1.96 44.4 0.225E-01 0.55 0.55 
4.67 0.00 1.99 47.0 0.213E-01 0.58 0.58 
4.93 0.00 2.03 49.6 0.202E-01 0.60 0.60 
5.19 0.00 2.07 52.2 0.192E-01 0.62 0.62 
5.45 0.00 2.10 54.9 0.182E-01 0.64 0.64 
5.71 0.00 2.14 57.6 0.174E-01 0.66 0.66 
5.97 0.00 2.17 60.3 0.166E-01 0.69 0.69 
6.23 0.00 2.20 63.0 0.159E-01 0.71 0.71 

Merging of individual jet/plumes to form plane jet/plume: 
6.28 0.00 2.21 82.S 0.121E-01 0.90 5.90 
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wet_uOlO.prd 
6.75 0.00 2.26 85.8 0.117E-01 
7.01 0.00 2.28 87.6 0.114E-01 
7.27 0.00 2.31 89.4 0.112E-01 
7.53 0.00 2.33 91.1 O.llOE-01 
7.80 0.00 2.36 92.8 0.108E-01 
8.06 0.00 2.38 94.S 0.106E-01 
8.32 0.00 2.40 96.2 0.104E-Ol 
8.58 0.00 2.43 97.8 0.102E-01 
8.84 0.00 2.45 99.5 O.lOlE-01 
9.10 0.00 2.47 101.1 0.990E-02 
9.36 0.00 2.49 102.6 0.974E-02 
9.62 0.00 2.51 104;2 0.960E-02 
9.89 0.00 2.52 105.7 0.946E-02 

10.15 0.00 2.54 107.2 0.932E-02 
10.41 0.00 2.56 108.7 0.920E-02 
10.67 0.00 2.57 110.2 0.908E-02 
10.93 0.00 2.59 111.6 0.896E-02 
11.20 0.00 2.60 113.0 0.885E-02 
11.46 0.00 2.61 114.4 0.874E-02 
11.72 0.00 2.62 115.7 0.864E-02 
11.98 0.00 2.63 117.0 0.855E-02 
12.24 0.00 2.64 118.2 0.846E-02 
12.50 0.00 2.64 119.4 0.838E-02 

Terminal level in stratified ambient has been 
cumulative travel time= 157.1202 sec 

0.94 
0.97 
1.00 
1.02 
1.05 
1.08 
1.11 
1.13 
1.16 
1.19 
1.22 
1.25 
1.28 
1.31 
1.34 
1.37 
1.39 
1.42 
1.45 
1.48 
1. 51 
1. 53 
1.56 
reached. 

5.94 
5.97 
6.00 
6.02 
6.05 
6.08 
6.11 
6.13 
6.16 
6.19 
6.22 
6.25 
6.28 
6.31 
6.34 
6.37 
6.39 
6.42 
6.45 
6.48 
6.51 
6.53 
6. 56 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD236: TERMINAL LAYER IMPINGEMENT/UPSTREAM SPREADING 

Vertical angle of layer/boundary impin9ement = 
Horizontal angle of layer/boundary impingement = 

UPSTREAM INTRUSION PROPERTIES: 
Maximum elevation of jet/plume rise = 
Layer thickness in impingement region = 
upstream intrusion length = 
X-position of upstream sta9nation point= 
Thickness in intrusion region 
Half-width at downstream end = 
Thickness at downstream end = 

Control volume inflow: 

1.24 deg 
0.00 deg 

4.07 m 
0.81 m 
5.64 m 
6.86 m 
0.81 m 

44.78 m 
1.62 m 

X Y Z S C BV BH 
12.50 0.00 2.64 119.4 0.838E-02 1.56 6.56 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coord1nate) 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 
c = average (bulk) concentration (includes reaction effects, if any) 

X Y Z S C BV BH ZU ZL 
6.86 0.00 2.64 9999.9 O.OOOE+OO 0.00 0.00 2.64 2.64 

Ru WATER QUALITY STANDARD OR CCC HAS BEEN FOUND** 
The pollutant concentration in the plume falls 9el9w w~ter quality standard 

or CCC value of 0.470E-02 in the current prediction interval. 
This is the spatial extent of concentrations exceeding the water quality 

standard or CCC value. 
7.42 0.00 2.64 

10.17 0.00 2.64 
12.92 0.00 2.64 
15.66 o.oo 2.64 
18.41 0.00 2.64 
21.16 0.00 2.64 

302.9 0.330E-02 
133, 8 0. 747E-02 
119.4 0.837E-02 
121.6 0.822E-02 
126.5 0.790E-02 
132.6 0.754E-02 
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0.32 
0.72 
0.81 
0.87 
1.00 
1.17 

6.33 
15.38 
31. 56 
33.92 
35.94 
37 .72 

2.80 
3.00 
3.05 
3.08 
3.14 
3.23 

2.48 
2.28 
2.24 
2.21 
2.14 
2.06 



23.90 0.00 2.64 
wet_uOlO.prd 

138.3 0.723E-02 1.33 39.34 3.31 1.98 
26.65 0.00 2.64 142.7 0.701E-02 1.46 40.83 3.37 1.91 
29.40 0.00 2.64 145.7 0.687E-02 1. 54 42.23 3.41 1.87 
32.15 0.00 2.64 147.3 0.679E-02 1. 58 43.54 3.43 1.85 
34.89 0.00 2.64 148.7 0.673E-02 1.62 44.78 3.45 1.83 

cumulative travel time= 1879.2767 sec 

END OF MOD236: TERMINAL LAYER IMPINGEMENT/UPSTREAM SPREADING 
-----------------------------------------------------------------------------** End of NEAR-FIELD REGION (NFR) ** 
-----------------------------------------------------------------------------
BEGIN MOD242: BUOYANT TERMINAL LAYER SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 

reaction effects, if any) c = average (bulk) concentration (includes 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

34.89 0.00 2.64 148.7 0.673E-02 1.62 44.78 3.45 1.83 
39.53 0.00 2.64 159.6 0.627E-02 1. 32 59.27 3.30 1.98 
44.16 0.00 2.64 167.3 0.598E-02 1.15 71. 33 3.22 2.07 
48.80 0.00 2.64 173. 4 0. 577E-02 1.03 81.90 3.16 2.13 
53.43 0.00 2.64 178.4 0.560E-02 0.95 91.43 3.12 2.17 
58.06 0.00 2.64 182.8 0.547E-02 0.89 100.18 3.09 2.20 
62.70 0.00 2.64 186.7 0.536E-02 0.84 108.31 3.06 2.22 
67. 33 0.00 2.64 190.1 0.526E-02 0.80 115.93 3.04 2.24 
71.97 0.00 2.64 193.4 0.517E-02 0.77 123 .13 3.03 2.26 
76.60 0.00 2.64 196.3 0.509E-02 0.74 129.96 3.01 2.27 
81.24 0.00 2.64 199.2 0.502E-02 0.71 136.49 3.00 2.29 
85.87 0.00 2.64 201.8 0.495E-02 0.69 142.74 2.99 2.30 
90.50 0.00 2.64 204.4 0.489E-02 0.67 148.75 2.98 2.31 
95.14 0.00 2.64 206.8 0.483E-02 0.65 154.55 2.97 2.32 
99.77 0.00 2.64 209.2 0.478E-02 0.64 160.15 2.96 2.32 

104.41 0.00 2.64 211. 5 0.473E-02 0.62 165.58 2.95 2.33 
109.04 0.00 2.64 213.8 0.468E-02 0.61 170.85 2.95 2.34 
113.68 0.00 2.64 216.0 0.463E-02 0.60 175.97 2.94 2.34 
118.31 0.00 2.64 218.2 0.458E-02 0. 59 180.96 2.94 2.35 
122.94 0.00 2.64 220.4 0.454E-02 o. 58 185.83 2.93 2.35 
127.58 0.00 2.64 222.6 0.449E-02 0.57 190. 59 2.93 2.36 
132.21 0.00 2.64 224.7 0.445E-02 0.56 195.24 2.92 2.36 
136.85 0.00 2.64 226.8 0.441E-02 0.55 199.80 2.92 2.37 
141.48 o.oo 2.64 229.0 0.437E-02 0.55 204.26 2.92 2.37 
146.12 0.00 2.64 231.1 0.433E-02 0. 54 208.64 2.91 2.37 
150.75 0.00 2.64 233. 2 0. 429E-02 o. 53 212.95 2.91 2.38 
155.38 0.00 2.64 235.3 0.425E-02 0.53 217.18 2.91 2.38 
160.02 0.00 2.64 237.5 0.421E-02 o. 52 221. 34 2.90 2.38 
164.65 0.00 2.64 239.6 0.417E-02 0.52 225.44 2.90 2.38 
169.29 0.00 2.64 241.8 0.414E-02 0. 51 229.48 2.90 2.39 
173.92 0.00 2.64 243.9 0.410E-02 o. 51 233.46 2.90 2. 39 
178. 56 0.00 2.64 246.1 0.406E-02 0. 51 237.39 2.90 2.39 
183.19 0.00 2.64 248.3 0.403E-02 0. 50 241. 27 2.89 2.39 
187.82 0.00 2.64 250.5 0.399E-02 o. 50 245.10 2.89 2.39 
192.46 0.00 2.64 252.8 0.396E-02 0. so 248.89 2.89 2.39 
197.09 0.00 2.64 255.0 0.392E-02 0.49 252.63 2.89 2.40 
201. 73 0.00 2.64 257.3 0.389E-02 0.49 256.34 2.89 2.40 
206.36 0.00 2.64 259.5 0.385E-02 0.49 260.01 2.89 2.40 
211.00 0.00 2.64 261. 8 0. 382E-02 0.49 263.64 2.89 2.40 
215.63 0.00 2.64 264.1 0.379E-02 0.48 267.24 2.88 2.40 
220.26 0.00 2.64 266.5 0.375E-02 0.48 270.80 2.88 2.40 
224.90 0.00 2.64 268.8 0.372E-02 0.48 274.34 2.88 2.40 
229.53 0.00 2.64 271.2 0.369E-02 0.48 277.85 2.88 2.40 
234.17 0.00 2.64 273.6 0.366E-02 0.48 281. 33 2.88 2.40 
238.80 0.00 2.64 276.0 0.362E-02 0.47 284.78 2.88 2.41 
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0.00 
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243.44 2.64 278.4 0.359E-02 0.47 288.21 2.88 2.41 
248.07 0.00 2.64 280.9 0.356E-02 0.47 291.62 2.88 2.41 
252.70 o.oo 2.64 283.4 0.353E-02 0.47 295.00 2.88 2.41 
257.34 0.00 2.64 285.9 0.350E-02 0.47 298. 36 2.88 2.41 
261.97 0.00 2.64 288.4 0.347E-02 0.47 301.70 2.88 2.41 
266.61 o.oo 2.64 290.9 0.344E-02 0.47 305.03 2.88 2.41 

cumulative travel time= 19703.4395 sec 

-----------------------------------------------------------------------------
Plume is ATTACHED to LEFT bank/shore. 

Plume width is now determined from LEFT bank/shore. 

Plume stage 2 (bank attached): 
X y z s C BV BH zu ZL 

266.61 305.00 2.64 290.9 0.344E-02 0.47 610.00 2.88 2.41 
301. 27 305.00 2.64 306.2 0.327E-02 0.47 630.24 2.88 2.41 
335. 94 305.00 2.64 321.6 0. 311E-02 0.48 650.74 2.88 2.40 
370.61 305.00 2.64 337.0 0.297E-02 0.49 671.46 2.89 2.40 
405.28 305.00 2.64 352.5 0.284E-02 0. 50 692.38 2.89 2.39 
439.95 305.00 2.64 368.1 0.272E-02 o. 50 713.46 2.89 2.39 
474.61 305.00 2.64 383.8 0.261E-02 0.51 734.69 2.90 2.39 
509.28 305 .oo 2.64 399.6 0.250E-02 0.52 756.05 2.90 2.38 
543.95 305.00 2.64 415.6 0.241E-02 0.52 777.53 2.90 2.38 
578.62 305 .00 2.64 431.6 0.232E-02 0.53 799.11 2.91 2.38 
613.29 305.00 2.64 447.8 0.223E-02 0.53 820.78 2.91 2.38 
647.95 305.00 2.64 464.1 0.215E-02 0. 54 842.54 2.91 2.37 
682.62 305 .00 2.64 480.6 0.208E-02 0.54 864.37 2.91 2.37 
717.29 305.00 2.64 497. 2 0. 201E-02 0.55 886.27 2.92 2.37 
751. 96 305.00 2.64 513.9 0.195E-02 0.55 908.24 2.92 2.37 
786.62 305.00 2.64 530.7 0.188E-02 0.56 930.26 2.92 2.36 
821. 29 305.00 2.64 547,7 0.183E-02 o. 56 952.34 2.92 2.36 
855.96 305.00 2.64 564.8 0.177E-02 0.57 974.47 2.93 2.36 
890.63 305.00 2.64 582.1 0.172E-02 0.57 996.65 2.93 2.36 
925. 30 305.00 2.64 599.5 0.167E-02 0.57 1018.87 2.93 2.36 
959.96 305.00 2.64 617.0 0.162E-02 0. 58 1041.14 2.93 2.35 
994.63 305.00 2.64 634.7 0.158E-02 0. 58 1063.44 2.93 2.35 

1029.30 305.00 2.64 652.4 0.153E-02 0. 59 1085.77 2.94 2.35 
1063.97 305.00 2.64 670.4 0.149E-02 o. 59 1108.15 2.94 2.35 
1098.64 305 .00 2.64 688.4 0.145E-02 0.59 1130.55 2.94 2.35 
1133.30 305.00 2.64 706.6 0.142E-02 0.60 1152.99 2.94 2.34 
1167.97 305.00 2.64 724.9 0.138E-02 0.60 1175.45 2.94 2.34 
1202.64 305.00 2.64 743.3 0.135E-02 0.61 1197.95 2.95 2.34 
1237.31 305.00 2.64 761.8 0.131E-02 0.61 1220.47 2.95 2.34 
1271. 97 305.00 2.64 780.5 0.128E-02 0.61 1243.02 2.95 2.34 
1306.64 305.00 2.64 799.3 0.125E-02 0.62 1265.59 2.95 2.33 
1341. 31 305.00 2.64 818.2 0.122E-02 0.62 1288.19 2.95 2.33 
1375. 98 305.00 2.64 837.2 0.119E-02 0.62 1310.80 2.95 2.33 
1410.65 305.00 2.64 856.4 O.l17E-02 0.63 1333.45 2.96 2.33 
1445. 31 305.00 2.64 875.6 0.114E-02 0.63 1356.11 2.96 2.33 
1479.98 305.00 2.64 895.0 0.112E-02 0.63 1378. 79 2.96 2.33 
1514.65 305.00 2.64 914.5 0.109E-02 0.64 1401.49 2.96 2.32 
1549.32 305.00 2.64 934.l 0.l07E-02 0.64 1424.22 2.96 2.32 
1583.99 305.00 2.64 953.9 0.105E-02 0.64 1446.96 2.96 2.32 
1618.65 305.00 2.64 973. 7 0 .103E-02 0.65 1469. 71 2.97 2.32 
1653.32 305.00 2.64 993.6 O.lOlE-02 0.65 1492.49 2.97 2.32 
1687.99 305.00 2.64 1013.7 0.986E-03 0.65 1515.28 2.97 2.32 
1722.66 305.00 2.64 1033.9 0.967E-03 0.66 1538.09 2.97 2.31 
1757.32 305.00 2.64 1054.2 0.949E-03 0.66 1560.92 2.97 2.31 
1791. 99 305.00 2.64 1074.5 0.931E-03 0.66 1583.76 2.97 2.31 
1826.66 305.00 2.64 1095.0 0.913E-03 0.67 1606.61 2.98 2.31 
1861. 33 305.00 2.64 1115.6 0.896E-03 0.67 1629.49 2.98 2.31 
1896.00 305 .00 2.64 1136.3 0.880E-03 0.67 1652.37 2.98 2.31 
1930.66 305.00 2.64 1157.1 0.864E-03 0.67 1675. 27 2.98 2.31 
1965.33 305.00 2.64 1178.0 0.849E-03 0.68 1698.18 2.98 2.30 
2000.00 305 .00 2.64 1199.0 0.834E-03 0.68 1721.11 2.98 2.30 

cumulative travel time= 153041. 3594 sec 

simulation limit based on maximum specified distance= 2000.00 m. 
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wet_uOlO,prd 
This is the REGION OF INTEREST limitation. 

END OF MOD242: BUOYANT TERMINAL LAYER SPREADING 

CORMIX2: Multiport Diffuser Discharges End of Prediction File 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
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wet_u050.prd 
CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 

CORMIX MIXING ZONE EXPERT SYSTEM 
subsystem CORMIX2: Multiport Diffuser Discharges 

CORMIX version 5.0GT 

CASE DESCRIPTION 
site name/label: 

HYDR02 version 5.0.1.0 December 2007 

Design case: 
FILE NAME: c:\ ... 5928\cormix\Area10b\8port_lower_flow\wet_u050.prd 
Time stamp: Thu Oct 20 10:32:29 2016 

ENVIRONMENT PARAMETERS (metric units) 
unbounded section 
HA = 4.50 HO = 4.50 
UA = 0.042 F = 0.019 USTAR =0.2048E-02 
UW = 2.000 UWSTAR=0.2198E-02 
Density stratified environment 
STRCND= A RHOAM = 1017.3500 
RHOAS = 1017.0000 RHOAB = 1017.7000 RHOAHO= 1017.7000 E =0.1499E-02 

DIFFUSER DISCHARGE PARAMETERS (metric units) 
Diffuser type: DITYPE= alternating_perpendicular 
BANK = LEFT DISTB = 305.00 YBl = 300.00 YB2 = 
LO = 10.00 NOPEN = 8 SPAC = 1.43 
DO = 0.045 AO = 0.002 HO = 0.00 SUBO = 
Nozzle/port arrangement: alternating_without_fanning 
GAMMA= 90.00 THETA= 0.00 SIGMA= 0.00 BETA = 
UO = 0.998 QO = 0.013 =0.1270E-01 
RHOO = 1000.0000 DRHOO =0.1770E+02 GPO =0.1706E+OO 
CO =0.1000E+Ol CUNITS= mg/1 
!POLL= 1 KS =0.0000E+OO KD =0.0000E+OO 

FLUX VARIABLES - PER UNIT DIFFUSER LENGTH 
qO =0.1270E-02 mO =0.1268E-02 jO 

(metric units) 
=0.2166E-03 SIGNJO= 

Associated 2-d length scales (meters) 
lQ=B = 0.001 lM = 0.35 lm = 0.72 
1 mp = 0. 9 5 1 bp = 1. 5 5 1 a = 1.08 

FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
QO =0.1270E-01 MO =0.1268E-01 JO =0.2166E-02 
Associated 3-d length scales (meters) 
LQ = 0.04 LM = 0.81 Lm = 2.68 Lb = 

Lmp = 1.71 Lbp = 

NON-DIMENSIONAL PARAMETERS 
FRO = 67.76 FRD0 = 11.39 R = 23.77 Pl = 
(slot) (port/nozzle) 

RECOMPUTED SOURCE CONDITIONS FOR ALTERNATING JETS OR RISER GROUPS: 
Momentum fluxes: mO =0.8181E-04 MO =0.8181E-03 
lQ=B = 0.020 lM = 0.02 lm = 0.05 lmp = 
LQ = 0.029 LM = 0.10 Lm = 0.68 Lmp = 
Properties of riser group with 1 ports/nozzles each: 
UO = 0.064 DO = 0.177 AO = 0.025 THETA= 
FRO = 1.11 FRDO = 0.37 R = 1.53 
(slot) (riser group) 

FLOW CLASSIFICATION 
222222222222222222222222222222222222222222 
2 Flow class (CORMIX2) = MS5 2 
2 Applicable layer depth HS = 4.50 2 
222222222222222222222222222222222222222222 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
CO =0.lOOOE+Ol CUNITS= mg/1 
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4.50 
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29.24 
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NTOX = 
NSTD = 
REGMZ = 
XINT = 

0 
1 
0 

2000.00 

wet_u050.prd 

CSTD =0.4700E-02 

XMAX = 2000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and the diffuser mid-point: 

305.00 m from the LEFT bank/shore. 
x-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = 50 display intervals per module 

BEGIN MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

X 
0.00 

y 
0.00 

z 
0.00 

S C BV 
1.0 O.lOOE+Ol 0.09 

BH 
0.09 

END OF MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

BEGIN CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

Plume-like motion in linear stratification with strong crossflow. 

zone of flow establishment: THETAE= 74.89 SIGMAE= 
LE = 0.00 XE = 0.00 YE = 0.00 ZE = 

Profile definitions: 

0.00 
0.00 

BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
BH = before merging: Gaussian 1/e (37%) half-width in horizontal plane 

normal to trajectory 
after merging: top-hat half-width in horizontal plane 

parallel to diffuser line 
s = hydrodynamic centerline dilution 
c = centerline concentration (includes reaction effects, if any) 

X Y Z S C BV BH 
Individual jet/plumes before merging: 

0.00 0.00 0.00 1.0 O.lOOE+Ol 0.09 0.09 
0.62 0.00 0.21 3.2 0.316E+OO 0.10 0.10 
1.26 0.00 0.38 6.5 0.154E+OO 0.16 0.16 
1.91 0.00 0.50 10.3 0.972E-01 0.20 0.20 
2.56 0.00 0.58 14.3 0.699E-01 0.25 0.25 
3.21 0.00 0.65 18.5 0.541E-01 0.29 0.29 
3.87 0.00 0.71 22.7 0.440E-01 0.33 0.33 
4.53 0.00 0.76 27.0 0.370E-01 0.37 0.37 
5.18 0.00 0.80 31.3 0.319E-01 0.40 0.40 
5.84 0.00 0.83 35.7 0.280E-01 0.44 0.44 
6.50 0.00 0.86 40.2 0.249E-01 0.47 0.47 
7.16 0.00 0.90 44.7 0.224E-01 0.50 0.50 
7.82 0.00 0.93 49.4 0.203E-01 0.53 0.53 
8.47 0.00 0.96· 54.l 0.185E-01 0.56 0.56 
9.13 0.00 0.99 58.9 0.170E-01 0.59 0.59 
9.79 0.00 1.02 63.7 0.157E-01 0.61 0.61 

10.45 0.00 1.04 68.6 0.146E-01 0.64 0.64 
11.11 0.00 1.07 73.6 0.136E-01 0.67 0.67 
11.76 0.00 1.10 78.6 0.127E-01 0.69 0.69 

Merging of individual jet/plumes to form plane jet/plume: 
12.29 0.00 1.12 101.6 0.984E-02 0.90 5.90 
13.08 0.00 1.15 105.4 0.949E-02 0.93 5.93 
13.74 0.00 1.17 108.6 0.921E-02 0.96 5.96 
14.40 0.00 1.19 111.6 0.896E-02 0.99 5.99 
15.05 0.00 1.21 114.7 0.872E-02 1.02 6.02 
15.71 0.00 1.23 117.7 0.849E-02 1.05 6.05 
16.37 0.00 1.26 120.7 0.828E-02 1.08 6.08 
17.03 0.00 1.28 123.7 0.808E-02 1.11 6.11 
17.69 0.00 1.30 126.6 0.790E-02 1.14 6.14 
18.35 0.00 1.32 129.5 0.772E-02 1.17 6.17 
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weLu050.prd 
19.00 0.00 1.34 132.3 0.756E-02 
19.66 0.00 1.35 135.l 0.740E-02 
20.32 0.00 1.37 137.9 0.725E-02 
20.98 0.00 1.39 140.6 0.711E-02 
21.64 0.00 1.41 143.3 0.698E-02 
22.30 0.00 1.42 145.9 0.686E-02 
22.96 0.00 1.44 148.4 0.674E-02 
23.62 0.00 1.45 150.9 0.662E-02 
24.28 0.00 1.47 153.4 0.652E-02 
24.93 0.00 1.48 155.8 0.642E-02 
25.59 0.00 1.50 158.2 0.632E-02 
26.25 0.00 1.51 160.5 0.623E-02 
26.91 0.00 1.52 162.7 0.615E-02 
27.57 0.00 1.53 164.9 0.606E-02 
28.23 0.00 1.54 167.1 0.599E-02 
28.89 0.00 1.55 169.1 0.591E-02 
29.55 0.00 1.56 171.1 0.584E-02 
30.21 0.00 1.57 173.1 0.578E-02 
30.86 0.00 1.57 175.0 0.571E-02 
31.52 0.00 1.58 176.8 0.565E-02 
32.18 0.00 1.58 178.6 0.560E-02 
32.84 0.00 1.58 180.3 0.555E-02 

Terminal level in stratified ambient has been 
Cumulative travel time= 442.4950 sec 

1.20 
1.23 
1.26 
1.29 
1. 32 
1. 35 
1. 37 
1.40 
1.43 
1.45 
1.48 
1. 51 
1. 53 
1. 56 
1. 58 
1.61 
1.63 
1.65 
1.67 
1. 70 
1. 72 
1. 74 
reached. 

6.20 
6.23 
6.26 
6.29 
6.32 
6.35 
6.37 
6.40 
6.43 
6.45 
6.48 
6.51 
6.53 
6.56 
6.58 
6.61 
6.63 
6.65 
6.67 
6.70 
6.72 
6.74 

END OF CORJET (MODllO): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD235: LAYER/BOUNDARY/TERMINAL LAYER APPROACH 

Control volume inflow: 
X Y Z S C BV BH 

32.84 0.00 1.58 180.3 0.555E-02 1.74 6.74 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 
c = average (bulk) concentration (includes reaction effects, if any) 

X Y Z S C BV 
31.11 0.00 1.58 180.3 0.555E-02 0.00 
32.15 0.00 1.58 180.3 0.555E-02 3.36 
33.19 0.00 1.58 184.6 0.542E-02 3.94 

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND *'~ 

BH 
0.00 
4. 34 
9.69 

zu 
1. 58 
3.26 
3.55 

ZL 
1. 58 
0.00 
0.00 

The pollutant concentration in the plume falls below water quality standard 
or CCC value of 0.470E-02 in the current prediction interval. 

This is the spatial extent of concentrations exceeding the water quality 
standard or CCC value. 

34.23 0.00 1.58 
35.27 0.00 1.58 
36.31 0.00 1.58 

cumulative travel time= 

231. 7 0.432E-02 
273.7 0.365E-02 
289.1 0.346E-02 

525.1552 sec 

4.27 
4.44 
4.50 

END OF MOD235: LAYER/BOUNDARY/TERMINAL LAYER APPROACH 

*'~ End of NEAR-FIELD REGION (NFR) ** 
BEGIN MOD242: BUOYANT TERMINAL LAYER SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 

9.70 
9.70 
9.71 

BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (Z-coordinate) 
s = hydrodynamic average (bulk) dilution 
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lr : :1 

C = average (bulk) concentration (includes reaction effects, if any) n UI 

lr "I 
,, 

Plume stage 1 (not bank attached): 
' X y z s C BV BH zu ZL 

r"l :a• 36.31 0.00 1. SB 289.1 0.346E-02 4.50 9.71 3.83 0.00 

[ :] 52.59 0.00 1. SB 401. 9 0. 249E-02 1.68 36.17 2.42 0.74 
68.87 0.00 1. 58 440.6 0.227E-02 1.28 51.99 2.23 0.94 
85.15 0.00 1. 58 465.9 0.215E-02 1.09 64.64 2.13 1.04 

' -101.43 0.00 1. 58 485.2 0.206E-02 0.97 75.52 2.07 1.10 

r :1 117.71 0.00 1. 58 501. 2 0. 200E-02 0.89 85.22 2.03 1.14 
133. 99 0.00 1. 58 514.9 0.194E-02 0.83 94.07 2.00 1.17 
150.27 0.00 1. 58 527.2 0.190E-02 0.78 102.25 1.97 1.19 -' '\' -166.SS 0.00 1. 58 538.S 0.186E-02 0.74 109.90 1.95 1.21 [ I 182.83 0.00 1. 58 549.0 0.182E-02 0.71 117.12 1.94 1.23 
199.11 0.00 1. 58 559.0 0.179E-02 0.68 123.96 1.93 1.24 
215.38 0.00 1. 58 568.7 0.176E-02 0.66 130.49 1.91 1.26 r -231. 66 0.00 1. 58 578.0 0.173E-02 0.64 136. 75 1.90 1.27 - I 247.94 0.00 1. 58 587.2 0.170E-02 0.62 142.78 1.90 1.27 L 264.22 0.00 1. 58 596.3 0.168E-02 0.61 148.59 1.89 1.28 
280. so 0.00 1. 58 605.2 0.165E-02 o. 59 154.22 1.88 1.29 I -296.78 0.00 1. 58 614.2 0.163E-02 o. 58 159.69 1.88 1.29 I I 313.06 0.00 1. 58 623.2 0.160E-02 0.57 165.00 1.87 1.30 
329.34 0.00 1. 58 632.2 0.158E-02 o. 56 170.18 1.87 1. 30 
345.62 0.00 1. 58 641. 2 0 .156E-02 0.55 175.25 1.86 1.31 • -361.90 0.00 1. 58 650.4 0.154E-02 0.55 180.20 1.86 1. 31 r I 378.18 0.00 1. 58 659.6 0.152E-02 0. 54 185.05 1.85 1. 32 
394.46 0.00 1. 58 669.0 0.149E-02 0.53 189.82 1.85 1. 32 • -410.74 0.00 1. 58 678.4 0.147E-02 0.53 194. so 1.85 1.32 

l I 427.02 0.00 1. 58 688.0 0.145E-02 0.52 199.10 1.85 1.32 
443.29 0.00 1. 58 697.7 0.143E-02 0.52 203.64 1.84 1.33 
459.57 0.00 1. 58 707.S 0.141E-02 o. 51 208.11 1.84 1.33 ' -475.85 0.00 1. 58 717.S 0.139E-02 0. 51 212.53 1.84 1. 33 

1 I 492 .13 0.00 1. 58 727. 6 0 .137E-02 0.51 216.89 1.84 1. 33 
508.41 0.00 1. 58 737. 9 0 .136E-02 o. 50 221.20 1.84 1. 33 
524.69 0.00 1. 58 748.3 0.134E-02 0. 50 225 .46 1.84 1. 33 •• -540.97 0.00 1. 58 758.8 0.132E-02 0.50 229.69 1.83 1. 33 • I 557.25 0.00 1. 58 769.S 0.130E-02 o. so 233.87 1.83 1. 34 J. 573.53 0.00 1. 58 780.3 0.128E-02 0. so 238.02 1.83 1.34 
589.81 0.00 1. 58 791.2 0.126E-02 0.49 242.14 1.83 1.34 ,. -"" I 606.09 0.00 1. 58 802.3 0.125E-02 0.49 246.22 1.83 1.34 

J_ 622.37 0.00 1. 58 813.5 0.123E-02 0.49 250.28 1.83 1.34 
638.65 0.00 1. 58 824.8 0.121E-02 0.49 254.31 1.83 1.34 
654.92 0.00 1. 58 836.3 0.120E-02 0.49 258.31 1.83 1.34 t -671.20 0.00 1. 58 847.9 0.118E-02 0.49 262.29 1.83 1. 34 

I I 687.48 0.00 1. 58 859.6 0.116E-02 0.49 266.26 1.83 1. 34 
703.76 0.00 1. 58 871. S O. llSE-02 0.49 270.20 1.83 1.34 r· 

t -720.04 0.00 1. 58 883.5 0.113E-02 0.49 274.12 1.83 1. 34 

I 736.32 0.00 1. 58 895.6 0.112E-02 0.49 278.03 1.83 1. 34 l 752.60 0.00 1. 58 907.8 O.llOE-02 0.49 281. 92 1.83 1. 34 
768.88 0.00 1. 58 920.1 0.109E-02 0.49 285. 80 1.83 1. 34 t:...-785.16 0.00 1. 58 932.6 0.107E-02 0.49 289.66 1.83 1.34 J _I 801.44 0.00 1. 58 945 .1 0 .106E-02 0.49 293. 51 1.83 1. 34 
817.72 0.00 1. 58 957.8 0.104E-02 0.49 297.35 1.83 1.34 
834.00 0.00 1. 58 970.6 0.103E-02 0.49 301.18 1.83 1.34 e; .. ~ 
850.28 0.00 1. 58 983.4 0.102E-02 0.49 305.00 1.83 1.34 

J J Cumulative travel time= 19905.2246 sec 

----------------------------------------------------------------------------- r1 Plume is ATfACHED to LEFT bank/shore. 
Plume width is now determined from LEFT bank/shore. 

Plume Stage 2 (bank attached): l-i X y z s C BV BH zu ZL 
850.28 305.00 1. 58 983.4 0.102E-02 0.49 610.01 1. 83 1.34 
873.27 305.00 1. 58 998.9 O.lOOE-02 0.49 614.41 1. 83 1.34 
896. 26 305.00 1. 58 1014.3 0.986E-03 o. 50 618.85 1. 83 1.34 
919. 26 305.00 1. 58 1029.7 0.971E-03 0. 50 623.33 1.83 1. 33 JI 942.25 305.00 1. 58 1044.9 0.957E-03 0. 50 627.85 1.84 1. 33 
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I ·1 965.25 305 .00 1. 58 1060.1 0.943E-03 o. 51 632.39 1.84 1.33 
988.24 305.00 1. 58 1075.2 0.930E-03 0.51 636.97 1.84 1.33 

1011.24 305·,oo 1. 58 1090.3 0.917E-03 0.51 641.58 1.84 1.33 ......... 1034.23 305.00 1. 58 1105.3 0.905E-03 0.52 646.22 1.84 1. 33 

11 1057.23 305.00 1.58 1120.2 0.893E-03 0.52 650.89 1.84 1. 32 
1080.22 305.00 1. 58 1135.1 0.881E-03 0.52 655.59 1.85 1. 32 
1103.22 305.00 1. 58 1150.0 0.870E-03 0.53 660.31 1.85 1.32 

• ,., 1126.21 305.00 1. 58 1164.9 0.858E-03 0.53 665.05 1.85 1.32 

11 1149.20 305 .00 1. 58 1179.7 0.848E-03 0.53 669.82 1.85 1.32 
1172.20 305.00 1.58 1194.5 0.837E-03 o. 54 674.62 1.85 1.32 
1195.19 305 .00 1.58 1209.3 0.827E-03 0. 54 679.43 1.85 1.32 

• I I 1218.19 305.00 1. 58 1224.1 0.817E-03 o. 54 684.27 1.86 1.31 

I '] 1241.18 305 .00 1.58 1238.8 0.807E-03 0. 54 689.13 1.86 1.31 
1264.18 305.00 1. 58 1253.5 0.798E-03 0.55 694.00 1.86 1.31 
1287.17 305 .00 1. 58 1268.3 0.788E-03 0.55 698.90 1.86 1.31 •• I 1310.17 305 .00 1. 58 1283.0 0.779E-03 0.55 703.81 1.86 1.31 

I J 1333 .16 305.00 1.58 1297.7 0.771E-03 0.55 708.75 1.86 1.31 
1356.15 305.00 1. 58 1312.4 0.762E-03 0.56 713.70 1.86 1.31 
1379.15 305.00 1. 58 1327.1 0.754E-03 0.56 718.66 1.86 1.31 • ' 1402.14 305.00 1.58 1341.8 0.745E-03 o. 56 723. 64 1.86 1.30 

I J 1425.14 305.00 1.58 1356.5 0.737E-03 0.56 728.64 1.87 1. 30 
1448.13 305.00 1.58 1371.2 0.729E-03 0.57 733.66 1.87 1. 30 
1471.13 305.00 1. 58 1385.9 0.722E-03 0.57 738.68 1.87 1.30 - ' 1494.12 305.00 1. 58 1400.7 0.714E-03 0.57 743.72 1.87 1. 30 

I -1 1517.12 305.00 1. 58 1415.4 0.707E-03 0.57 748.78 1.87 1.30 
1540.11 305.00 1. 58 1430.1 0.699E-03 0.57 753.85 1.87 1.30 - ' 
1563.11 305.00 1. 58 1444.9 0.692E-03 0.58 758.93 1.87 1.30 

I ] 1586.10 305.00 1. 58 1459.7 0.685E-03 0.58 764.02 1.87 1.30 
1609.09 305 .00 1. 58 1474.4 0.678E-03 0.58 769.12 1.87 1.29 
1632.09 305.00 1. 58 1489.2 0.671E-03 0. 58 774.24 1.88 1.29 - 1 1655.08 305 .00 1. 58 1504.0 0.665E-03 0. 58 779.37 1.88 1.29 

I ] 1678.08 305 .00 1. 58 1518.8 0.658E-03 0.59 784. 51 1.88 1.29 
1701.07 305 .00 1. 58 1533.7 0.652E-03 0.59 789.66 1.88 1.29 
1724.07 305 .00 1. 58 1548.5 0.646E-03 0.59 794.81 1.88 1.29 - • 1747.06 305.00 1. 58 1563.4 0.640E-03 0. 59 799.98 1.88 1.29 

I -1 
1770.06 305.00 1. 58 1578.2 0.634E-03 o. 59 805.16 1.88 1.29 
1793.05 305.00 1. 58 1593.1 0.628E-03 o. 59 810.35 1.88 1.29 
1816.04 305.00 1. 58 1608.l 0.622E-03 0.60 815.55 1.88 1.29 - ";J 1839.04 305.00 1. 58 1623.0 0.616E-03 0.60 820.75 1.88 1.29 

I -1 1862.03 305.00 1. 58 1637.9 0.611E-03 0.60 825.97 1.88 1.28 
18$5.03 305.00 1. 58 1652.9 0.605E-03 0.60 831.19 1.89 1.28 
1908.02 305 .00 1. 58 1667.9 0.600E-03 0.60 836.42 1.89 1.28 - ., 1931.02 305 .00 1. 58 1682.9 0.594E-03 0.60 841.66 1.89 1.28 

I ] 1954.01 305 .00 1. 58 1698.0 0.589E-03 0.61 846.90 1.89 1.28 
1977.01 305 .00 1. 58 1713.0 0.584E-03 0.61 852.16 1.89 1.28 - • 2000.00 305 .00 1. 58 1728.1 0.579E-03 0.61 857.42 1.89 1.28 

I 1 
cumulative travel time= 47279.6055 sec 

simulation limit based on maximum specified distance= 2000.00 m. - lit This is the REGION OF INTEREST limitation. 

I j END OF MOD242: BUOYANT TERMINAL LAYER SPREADING 
------------------------------------------------------------------------------ .... -----------------------------------------------------------------------------

I I 
CORMIX2: Multiport Diffuser Discharges End of Prediction File 
22222222222222222222222222222222222222222222222222222222222222222222222222222 --- l~ 
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wet_u090.prd 
CORMIX2 PREDICTION FILE: 
22222222222222222222222222222222222222222222222222222222222222222222222222222 

CORMIX MIXING ZONE EXPERT SYSTEM 
subsystem CORMIX2: Multiport Diffuser Discharges 

CORMIX version 5.0GT 
HYDR02 version 5.0.1.0 December 2007 

----------------------------------------------------------------------------------------------------------------------------------------------------------
CASE DESCRIPTION 
site name/label: 
Design case: 
FILE NAME: c~\ ... 5928\cormix\Area10b\8port_lower_flow\wet_u090.prd 
Time stamp: Thu Oct 20 10:33:02 2016 

ENVIRONMENT PARAMETERS (metric units) 
unbounded section 
HA = 4.50 HD = 4.50 
UA = 0.076 F = 0.019 USTAR =0.3705E-02 
UW = 2.000 UWSTAR=0.2198E-02 
Density stratified environment 
STRCND= A RHOAM = 1017.3500 
RHOAS = 1017.0000 RHOAB = 1017.7000 RHOAH0= 1017.7000 E =0.1499E-02 

DIFFUSER DISCHARGE PARAMETERS (metric units) 
Diffuser type: DITYPE= alternating_perpendicular 
BANK = LEFT DISTB = 305.00 YB1 = 300.00 YB2 = 
LD = 10.00 NOPEN = 8 SPAC = 1.43 
DO = 0.045 AO = 0.002 HO = 0.00 SUB0 = 
Nozzle/port arrangement: alternating_without_fanning 
GAMMA= 90.00 THETA= 0.00 SIGMA= 0.00 BETA = 
UO = 0.998 QO = 0.013 =0.1270E-01 
RHOO = 1000.0000 DRHOO =0.1770E+02 GPO =0.1706E+OO 
CO =0.lOOOE+Ol CUNITS= mg/1 
!POLL= 1 KS =0.0000E+OO KD =0.0000E+OO 

FLUX VARIABLES - PER UNIT DIFFUSER LENGTH 
qO =0.1270E-02 mO =0.1268E-02 jO 
Associated 2-d length scales (meters) 
lQ=B = 0.001 lM = 0.35 lm 
lmp = 0.95 lbp = 1.55 la 

(metric units) 
=0.2166E-03 

= 0.22 
= 1.96 

FLUX VARIABLES - ENTIRE DIFFUSER (metric units) 
QO =0.1270E-01 MO =0.1268E-01 JO =0.2166E-02 

SIGNJO= 

310.00 

4.50 

90.00 

1.0 

Associated 3-d length scales (meters) 
LQ = 0.04 LM = 0.81 Lm = 1.48 Lb = 4.93 

Lmp = 1.71 Lbp = 2.47 

NON-DIMENSIONAL PARAMETERS 
FRO = 67.76 FRDO = 11.39 R = 13.13 PL = 
(slot) (port/nozzle) 

RECOMPUTED SOURCE CONDITIONS FOR ALTERNATING JETS OR RISER GROUPS: 
Momentum fluxes: mO =0.8181E-04 MO =0.8181E-03 
lQ=B = 0.020 lM = 0.02 lm = 0.01 lmp = 
LQ = 0.029 LM = 0.10 Lm = 0.38 Lmp = 
Properties of riser group with 1 ports/nozzles each: 
UO = 0.064 DO = 0.177 AO = 0.025 THETA= 
FRO = 1.11 FRDO = 0.37 R = 0.85 
(slot) (riser group) 

FLOW CLASSIFICATION 
222222222222222222222222222222222222222222 
2 Flow class (CORMIX2) = MSS 2 
2 Applicable layer depth HS = 4.50 2 
222222222222222222222222222222222222222222 

MIXING ZONE/ TOXIC DILUTION/ REGION OF INTEREST PARAMETERS 
CO =0.lOOOE+Ol CUNITS= mg/1 
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NTOX = 
NSTD = 
REGMZ = 
XINT = 

0 
1 
0 

2000.00 

wet_u090.prd 

CSTD =0.4700E-02 

XMAX = 2000.00 

X-Y-Z COORDINATE SYSTEM: 
ORIGIN is located at the bottom and the diffuser mid-point: 

305.00 m from the LEFT bank/shore. 
x-axis points downstream, Y-axis points to left, z-axis points upward. 

NSTEP = 50 display intervals per module 

-----------------------------------------------------------------------------BEGIN MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

X 
0.00 

y 
0.00 

z 
0.00 

S C BV 
1.0 O.lOOE+Ol 0.09 

BH 
0.09 

END OF MOD101: DISCHARGE MODULE (SINGLE PORT AT DIFFUSER CENTER) 

BEGIN CORJET (MODllO): JET/PLUME NEAR-FIELD MIXING REGION 

Plume-like motion in linear stratification with strong crossflow. 

zone of flow establishment: THETAE= 63.95 SIGMAE= 
LE = 0.00 XE = 0.00 YE = 0.00 ZE = 

Profile definitions: 

0.00 
0.00 

BV = Gaussian 1/e (37%) half-width, in vertical plane normal to trajectory 
BH = before merging: Gaussian 1/e (37%) half-width in horizontal plane 

normal to trajectory 
after merging: top-hat half-width in horizontal plane 

parallel to diffuser line 
s = hydrodynamic centerline dilution 
c = centerline concentration (includes reaction effects, if any) 

X Y Z S C BV BH 
Individual jet/plumes before merging: 

0.00 0.00 0.00 1.1 0.931E+OO 0.09 0.09 
1.17 0.00 0.20 4.5 0.221E+OO 0.12 0.12 
2.34 0.00 0.33 9.7 0.103E+OO 0.18 0.18 
3.52 0.00 0.43 15.3 0.654E-01 0.23 0.23 
4.71 0.00 0.49 21.0 0.476E-01 0.28 0.28 
5.89 0.00 0.55 26.8 0.374E-01 0.32 0.32 
7.07 0.00 0.59 32.S 0.308E-01 0.35 0.35 
8.26 0.00 0.63 38.l 0.262E-01 0.38 0.38 
9.44 0.00 0.66 43.7 0.229E-01 0.41 0.41 

10.63 0.00 0.69 49.3 0.203E-01 0.44 0.44 
11.81 0.00 0.72 54.9 0.182E-01 0.47 0.47 
12.99 0.00 0.74 60.6 0.165E-01 0.49 0.49 
14.18 0.00 0.77 66.3 O.lSlE-01 0.52 0.52 
15.36 0.00 0.80 72.0 0.139E-01 0.54 0.54 
16.55 0.00 0.82 77.8 0.129E-01 0.56 0.56 
17.73 0.00 0.84 83.6 0.120E-01 0.59 0.59 
18.92 0.00 0.87 89.4 0.112E-01 0.61 0.61 
20.10 0.00 0.89 95.2 0.105E-01 0.63 0.63 
21.29 0.00 0.91 101.0 0.990E-02 0.65 0.65 
22.47 0.00 0.94 106.8 0.937E-02 0.67 0.67 
23.66 0.00 0.96 112.6 0.888E-02 0.69 0.69 
24.84 0.00 0.98 118.3 0.845E-02 0.71 0.71 

Merging of individual jet/plumes to form plane jet/plume: 
25.41 0.00 0.99 145.6 0.687E-02 0.90 5.90 
27.21 0.00 1.01 150.9 0.663E-02 0.93 5.93 
28.40 0.00 1.03 154.4 0.648E-02 0.95 5.95 
29.58 0.00 1.05 157.8 0.634E-02 0.97 5.97 
30.77 0.00 1.06 161.2 0.620E-02 1.00 6.00 
31.95 0.00 1.08 164,5 0.608E-02 1.02 6.02 
33.14 0.00 1.09 167.7 0.596E-02 1.04 6.04 
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wet_u090.prd 
34.32 0.00 1.11 170.9 0.585E-02 1.06 
35.51 0.00 1.12 174.0 0.575E-02 1.08 
36.69 0.00 1.13 177.1 0.565E-02 1.10 
37.88 0.00 1.15 180.1 0.555E-02 1.12 
39.06 0.00 1.16 183.1 0.546E-02 1.14 
40.25 0.00 1.17 185.9 0.538E-02 1.16 
41.43 0.00 1.19 188.7 0.530E-02 1.18 
42.62 0.00 1.20 191.5 0.522E-02 1.20 
43.80 0.00 1.21 194.2 0.515E-02 1.21 
44.99 0.00 1.22 196.8 0.508E-02 1.23 
46.17 0.00 1.23 199.3 0.502E-02 1.25 
47.36 0.00 1.24 201.8 0.496E-02 1.26 
48.54 0.00 1.24 204.2 04490E-02 1.28 
49.73 0.00 1.25 206.5 0.484E-02 1.30 
50.92 0.00 1.26 208.8 0.479E-02 1.31 
52.10 0.00 1.27 210.9 0.474E-02 1.33 

** WATER QUALITY STANDARD OR CCC HAS BEEN FOUND** 

6.06 
6.08 
6.10 
6.12 
6.14 
6.16 
6.18 
6.20 
6.21 
6.23 
6.25 
6.26 
6.28 
6.30 
6.31 
6.33 

The pollutant concentration in the plume falls below water quality standard 
or ccc value of 0.470E-02 in the current prediction interval. 

This is the spatial extent of concentrations exceeding the water quality 
standard or ccc value. 

53.28 0.00 1.27 213.0 0.469E-02 
54.47 0.00 1.28 215.1 0.465E-02 
55.66 0.00 1.28 217.0 0.461E-02 
56.84 0.00 1.28 218.9 0.457E-02 
58.03 0.00 1.29 220.7 0.453E-02 
59.21 0.00 1.29 222.4 0.450E-02 

Terminal level in stratified ambient has been 
cumulative travel time= 625.3839 sec 

1.34 
1. 35 
1.37 
1.38 
1.39 
1.40 
reached. 

6.34 
6.35 
6.37 
6.38 
6.39 
6.40 

END OF CORJET (MOD110): JET/PLUME NEAR-FIELD MIXING REGION 

BEGIN MOD235: LAYER/BOUNDARY/TERMINAL LAYER APPROACH 

control volume inflow: 
X Y Z S C BV BH 

59.21 0.00 1.29 222.4 0.450E-02 1.40 6.40 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (z-coordinate) 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 
c = average (bulk) concentration (includes reaction 

X 
57.81 
58.65 
59.49 
60.33 
61.18 
62.02 

cumulative 

y z 
0.00 1.29 
0.00 1.29 
0.00 1.29 
0.00 1.29 
0.00 1. 29 
0.00 1. 29 

travel time= 

S C 
222.4 0.450E-02 
222.4 0.450E-02 
227.4 0.440E-02 
281.9 0.355E-02 
330. 6 0. 303E-02 
348.3 0.287E-02 

662.3197 sec 

BV 
0.00 
2.78 
3.26 
3.54 
3.68 
3.73 

END OF MOD235: LAYER/BOUNDARY/TERMINAL LAYER APPROACH 

effects, 

BH 
0.00 
3.49 
7.80 
7.80 
7.81 
7.81 

if any) 

zu ZL 
1.29 1.29 
2.68 0.00 
2.92 0.00 
3.06 0.00 
3.13 0.00 
3.15 0.00 

---------------------------------------------------- ------------------
** End of NEAR-FIELD REGION (NFR) ** 
---------------------------------------------------- ------------------
BEGIN MOD242: BUOYANT TERMINAL LAYER SPREADING 

Profile definitions: 
BV = top-hat thickness, measured vertically 
BH = top-hat half-width, measured horizontally in y-direction 
zu = upper plume boundary (Z-coordinate) 
ZL = lower plume boundary (z-coordinate) 
s = hydrodynamic average (bulk) dilution 
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C = average (bulk) 
wet_u090.prd 

concentration (includes reaction effects, if any) 

Plume Stage 1 (not bank attached): 
X y z s C BV BH zu ZL 

62.02 0.00 1.29 348.3 0.287E-02 3.73 7.81 3.15 0.00 
91.70 0.00 1.29 486.9 0.205E-02 1.37 29.65 1.98 0.60 

121. 39 0.00 1.29 535.0 0.187E-02 1.05 42.68 1.81 0.77 
151.08 o.oo 1.29 567.8 0.176E-02 0.89 53.11 1. 74 0.84 
180.76 0.00 1.29 594.6 0.168E-02 0.80 62.11 1.69 0.89 
210.45 0.00 1.29 618.5 0.162E-02 0.74 70.19 1.66 0.92 
240.14 o.oo 1.29 641.1 0 .156E-02 0.69 77.60 1.63 0.94 
269.82 0.00 1.29 663.3 0.151E-02 0.66 84. 51 1.62 0.96 
299. 51 o.oo 1.29 685.6 0.146E-02 0.63 91.04 1.60 0.97 
329.20 0.00 1.29 708.4 0.141E-02 0.61 97.27 1. 59 0.98 
358.88 0.00 1.29 731.8 0.137E-02 0. 59 103.25 1. 59 0.99 
388.57 o.oo 1.29 755. 9 0.132E-02 0.58 109.03 1. 58 1.00 
418.26 o.oo 1.29 780.9 0.128E-02 o. 57 114.65 1. 57 1.00 
447.94 0.00 1.29 806.8 0.124E-02 0.56 120.14 1. 57 1.01 
477.63 o.oo 1.29 833.5 0.120E-02 0.55 125.52 1. 57 1.01 
507.32 0.00 1.29 861. 2 0 .116E-02 0.55 130. 81 1.56 1.01 
537.00 o.oo 1.29 889.6 0.112E-02 0.55 136.02 1. 56 1.02 
566.69 0.00 1.29 919.0 0.109E-02 o. 54 141.17 1. 56 1.02 
596.38 o.oo 1.29 949.1 0.105E-02 o. 54 146.27 1. 56 1.02 
626.06 0.00 1.29 980.1 0.102E-02 0. 54 151. 32 1. 56 1.02 
655.75 0.00 1.29 1011.8 0.988E-03 0. 54 156.35 1.56 1.02 
685.44 0.00 1.29 1044.2 0.958E-03 0.54 161. 34 1. 56 1.02 
715.12 0.00 1.29 1077.3 0.928E-03 0.54 166.31 1. 56 1.02 
744.81 0.00 1.29 1111.1 0.900E-03 o. 54 171.26 1. 56 1.02 
774. 50 o.oo 1.29 1145.5 0.873E-03 o. 54 176.20 1.56 1.02 
804.18 o.oo 1.29 1180.6 0.847E-03 o. 54 181.13 1. 56 1.02 
833.87 0.00 1.29 1216.2 0.822E-03 0.55 186.05 1.56 1.02 
863.56 o.oo 1.29 1252.4 0.798E-03 0.55 190.96 1. 56 1.02 
893.24 0.00 1.29 1289.2 0.776E-03 0.55 195.88 1. 56 1.01 
922.93 0.00 1.29 1326. 5 0. 754E-03 0.55 200.79 1. 57 1.01 
952.62 0.00 1.29 1364.3 0.733E-03 0.55 205.70 1. 57 1.01 
982.30 0.00 1.29 1402.7 0.713E-03 0.56 210.61 1. 57 1.01 

1011. 99 0.00 1.29 1441.5 0.694E-03 0. 56 215.52 1. 57 1.01 
1041.68 0.00 1.29 1480.8 0.675E-03 0. 56 220.44 1. 57 1.01 
1071. 36 0.00 1.29 1520.6 0.658E-03 0. 56 225.36 1. 57 1.01 
1101.05 0.00 1.29 1560.8 0.641E-03 o. 57 230.28 1. 57 1.01 
1130.74 0.00 1.29 1601.5 0.624E-03 0.57 235.21 1. 57 1.00 
1160.42 0.00 1.29 1642.6 0.609E-03 0.57 240.15 1.57 1.00 
1190.11 0.00 1.29 1684.1 0.594E-03 0.57 245.09 1. 58 1.00 
1219.80 0.00 1.29 1726.1 0.579E-03 0. 58 250.04 1. 58 1.00 
1249.48 0.00 1.29 1768.4 0.565E-03 0. 58 255.00 1. 58 1.00 
1279.17 0.00 1.29 1811.2 0.552E-03 o. 58 259.97 1. 58 1.00 
1308.86 0.00 1.29 1854.3 0.539E-03 0.58 264.94 1. 58 1.00 
1338.54 0.00 1.29 1897.8 0.527E-03 0.59 269.92 1. 58 1.00 
1368. 23 0.00 1.29 1941.7 0.515E-03 0.59 274.90 1. 58 0.99 
1397 .92 0.00 1.29 1986.0 0.504E-03 o. 59 279.90 1. 59 0.99 
1427.60 0.00 1.29 2030.7 0.492E-03 0.60 284.90 1. 59 0.99 
1457.29 0.00 1.29 2075.7 0.482E-03 0.60 289.91 1.59 0.99 
1486.98 0.00 1.29 2121.0 0.471E-03 0.60 294.93 1. 59 0.99 
1516.66 0.00 1.29 2166.7 0.462E-03 0.60 299.96 1. 59 0.99 
1546.35 0.00 1.29 2212.8 0.452E-03 0.61 305.00 1. 59 0.99 

cumulative travel time= 20193.0273 sec 

-----------------------------------------------------------------------------
Plume is ATTACHED to LEFT bank/shore. 

Plume width is now determined from LEFT bank/shore. 

Plume Stage 2 (bank attached): 
X y z s C BV BH ZU ZL 

1546.35 305 .00 1.29 2212.8 0.452E-03 0.61 609.99 1. 59 0.99 
1555.42 305.00 1.29 2225.2 0.449E-03 0.61 611. 27 1. 59 0.98 
1564. 50 305. 00 1.29 2237.5 0.447E-03 0.61 612.55 1. 59 0.98 
1573.57 305.00 1.29 2249.8 0.444E-03 0.61 613.84 1.60 0.98 
1582.64 305.00 1.29 2262.1 0.442E-03 0.61 615.14 1.60 0.98 
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wet_u090.prd 
1591.72 305. 00 1.29 2274.3 0.440E-03 0.62 616.44 1.60 0.98 
1600.79 305.00 1.29 2286.5 0.437E-03 0.62 617.74 1.60 0.98 
1609.86 305.00 1.29 2298.7 0.435E-03 0.62 619.05 1.60 0.98 
1618.93 305.00 1.29 2310.8 0.433E-03 0.62 620.36 1.60 0.98 
1628.01 305.00 1.29 2322.8 0.431E-03 0.62 621. 67 1.60 0.98 
1637.08 305.00 1.29 2334.9 0.428E-03 0.63 623.00 1.60 0.98 
1646.15 305.00 1.29 2346.9 0.426E-03 0.63 624.32 1.60 0.98 
1655.23 305.00 1.29 2358.8 0.424E-03 0.63 625.65 1.60 0.97 
1664.30 305.00 1.29 2370.8 0.422E-03 0.63 626.99 1.61 0.97 
1673.37 305.00 1.29 2382.7 0.420E-03 0.63 628.32 1.61 0.97 
1682.45 305.00 1.29 2394.6 0.418E-03 0.64 629.67 1.61 0.97 
1691.52 305.00 1.29 2406.4 0.416E-03 0.64 631. 01 1.61 0.97 
1700. 59 305.00 1.29 2418.2 0.414E-03 0.64 632.36 1.61 0.97 
1709.66 305.00 1.29 2430.0 0.412E-03 0.64 633.72 1.61 0.97 
1718.74 305.00 1.29 2441.8 0.410E-03 0.64 635 .08 1.61 0.97 
1727.81 305.00 1.29 2453.5 0.408E-03 0.64 636.44 1.61 0.97 
1736.88 305.00 1.29 2465.2 0.406E-03 0.65 637.80 1.61 0.97 
1745.96 305.00 1.29 2476.9 0.404E-03 0.65 639.17 1.61 0.97 
1755.03 305.00 1.29 2488.6 0.402E-03 0.65 640.55 1.61 0.96 
1764.10 305 .00 1.29 2500.2 0.400E-03 0.65 641. 93 1.61 0.96 
1773.18 305 .00 1.29 2511.9 0.398E-03 0.65 643.31 1.62 0.96 
1782.25 305 .oo 1.29 2523.5 0.396E-03 0.65 644.69 1.62 0.96 
1791.32 305.00 1.29 2535.0 0.394E-03 0.66 646.08 1.62 0.96 
1800. 39 305.00 1.29 2546.6 0.393E-03 0.66 647.47 1.62 0.96 
1809.47 305.00 1.29 2558.1 0.391E-03 0.66 648.86 1.62 0.96 
1818.54 305.00 1.29 2569.7 0.389E-03 0.66 650.26 1.62 0.96 
1827.61 305.00 1.29 2581.2 0.387E-03 0.66 651. 66 1.62 0.96 
1836.69 305.00 1.29 2592.6 0.386E-03 0.66 653.07 1.62 0.96 
1845. 76 305.00 1.29 2604.1 0.384E-03 0.66 654.48 1.62 0.96 
1854.83 305.00 1.29 2615.6 0.382E-03 0.67 655.89 1.62 0.96 
1863.91 305.00 1.29 2627.0 0.381E-03 0.67 657.30 1.62 0.96 
1872.98 305.00 1.29 2638.4 0.379E-03 0.67 658.72 1.62 0.95 
1882.05 305 .00 1.29 2649.8 0.377E-03 0.67 660.14 1.62 0.95 
1891.12 305.00 1.29 2661.2 0.376E-03 0.67 661. 56 1.63 0.95 
1900.20 305 .00 1.29 2672.6 0.374E-03 0.67 662.99 1.63 0.95 
1909.27 305 .00 1.29 2683.9 0.373E-03 0.68 664.42 1.63 0.95 
1918.34 305.00 1.29 2695.3 0.371E-03 0.68 665.85 1.63 0.95 
1927.42 305.00 1.29 2706.6 0.369E-03 0.68 667.29 1.63 0.95 
1936.49 305.00 1.29 2717.9 0.368E-03 0.68 668.73 1.63 0.95 
1945. 56 305.00 1.29 2729.3 0.366E-03 0.68 670.17 1.63 0.95 
1954.64 305.00 1.29 2740.6 0.365E-03 0.68 671.61 1.63 0.95 
1963.71 305.00 1.29 2751.8 0.363E-03 0.68 673.06 1.63 0.95 
1972.78 305.00 1.29 2763.1 0.362E-03 0.68 674. 51 1.63 0.95 
1981. 85 305.00 1.29 2774.4 0.360E-03 0.69 675.96 1.63 0.95 
1990.93 305.00 1.29 2785.6 0.359E-03 0.69 677.42 1.63 0.95 
2000.00 305.00 1.29 2796.9 0.358E-03 0.69 678.87 1.63 0.94 

cumulative travel time= 26162.0820 sec 

Simulation limit based on maximum specified distance= 2000.00 m. 
This is the REGION OF INTEREST limitation. 

END OF MOD242: BUOYANT TERMINAL LAYER SPREADING 
----------------------------------------------------------------------------------------------------------------------------------------------------------CORMIX2: Multiport Diffuser Discharges End of Prediction File 
22222222222222222222222222222222222222222222222222222222222222222222222222222 
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Appendix 7.1 

Legislation and Standards for 
Land Contamination Assessment 



Legislation and Standards for Land Contamination 
Assessment 

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-EIAO), Guidelines for Assessment oflmpact 
Assessment Process (TM-EIA), Guidelines for Assessment oflmpact 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 Guidance Note for Contamination Land Assessment and 
Remediation, a contamination assessment evaluation should: 

• provide a clear and detailed account of the present land-use and the relevant 
past land history, in relation lo possible !and 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 Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for 
Contaminated Land Management 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 

2359281F"r.111Novtfflber2015 
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four broad post restoration land use categories. The RBRGs also serve as the 

remediation targets ifremediation is necessary. 

The EPD's Practice Guide for /nvestigatior, arid Remediatiort of Corttamiriated Land 

includes a summary of the general steps of a contamination assessment study. which 
include site appraisal, site investigation and remediation. 
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Appendix 7 .2 

Historical Aerial Photos for 
Discovery Bay 
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