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From:                            htpang@epd.gov.hk
Sent:                              01/12/2021 03:16 +00:00
To:                                 Julia Lau CDO
Cc:                                 Thomas Tong CD; stmak@epd.gov.hk; nelsonip@epd.gov.hk
Subject:                         Re: Request for Policy Support for Planning Application for KMB Proposed 
Smart Green Depot at Dai Fuk Street, Tai Po.
Attachments:                KMB 20210108.pdf

Dear Julia,

Please find the attached e-signed copy for our letter of support regarding the captioned proposal 
for your advanced information.  Please also note that this has been issued by fax and post today.

Best regards,
Daniel Pang
Assistant Environmental Protection Officer
Environmental Protection Department 

Sent from my iPad







From:                            torichan@thb.gov.hk
Sent:                              01/18/2021 04:10 +00:00
To:                                 Julia Lau CDO
Subject:                         Re: Request for Policy Support for Planning Application for KMB Proposed 
Smart Green Depot at Dai Fuk Street, Tai Po.
Attachments:                Reply to KMB dated 18.01.2021.pdf

Dear Ms Lau, 

Please find THB's reply in the attached.  Many thanks. 

Best regards, 
Tori 

From:        Julia Lau CDO <julia.lau@kmb.hk> 
To:        "torichan@thb.gov.hk" <torichan@thb.gov.hk>, 
Date:        04/01/2021 15:50 
Subject:        Re: Request for Policy Support for Planning Application for KMB Proposed Smart Green Depot at Dai Fuk Street, Tai Po. 

Thanks and we await for your reply. 
Regards, 
Julia Lau 
94338891

Get Outlook for Android 

From: torichan@thb.gov.hk <torichan@thb.gov.hk>
Sent: Wednesday, December 30, 2020 5:43:36 PM
To: Julia Lau CDO <julia.lau@kmb.hk>
Subject: Fw: Request for Policy Support for Planning Application for KMB Proposed Smart Green Depot 
at Dai Fuk Street, Tai Po. 
  
Dear Ms Lau, 

I refer to your email and letter of 18 December 2020 to the Secretary for Transport and 
Housing concerning the proposed Smart Green Depot at Dai Fuk Street.  A substantive 
reply will be provided in due course.  Thank you. 

Yours sincerely, 

https://aka.ms/ghei36


Tori Chan 
Assistant Secretary for Transport and Housing (Transport) 1A 
Transport and Housing Bureau 

----- Forwarded by Tori TY CHAN/THB/HKSARG on 30/12/2020 17:33 ----- 

From:        Julia Lau CDO <julia.lau@kmb.hk> 
To:        "sthoffice@thb.gov.hk" <sthoffice@thb.gov.hk>, 
Cc:        Thomas Tong CD <thomastong@kmb.hk>, Julia Lau CDO <julia.lau@kmb.hk> 
Date:        2020/12/18 �� 06:08 
Subject:        Request for Policy Support for Planning Application for KMB Proposed Smart Green Depot at Dai Fuk Street, Tai Po. 

Dear Frank, 

Enclosed please find the request for policy letter for KMB Smart Green Depot at Dai Fuk 
St, Tai Po for your comments/ endorsement. 

Should you have any queries, please contact the undersigned at 94338891. 

Yours Sincerely, 

Julia Lau 
Project Director 





bkclau1
文字框
Appendix Ia of RNTPC Paper No. A/TP/685A





Proposed “Smart Green Bus Depot” at Dai Fuk Street, Area 33, Tai Po 
Pre-submission of Section 16 Application 
Response to Comments 

1 
P:\1801-1850\1849\05 Report\03 RtC\04 Comment on S16 Issue 4\1849_TaiPo KMB_RtoC_20230210.docx 

Comments Responses 

Comments from Urban Design & Landscape, Planning Department received on 19 January 2023 
[Contact person: Ms Cheryl YEUNG, Tel: 35653941] 

Urban Design and Visual 
 
R-to- C Table:  
1. Comments Item (a) on VIA – As both effect on public viewers and effect on visual resources are 

rated moderate for VP4, the overall visual impact of the proposed development is considered to 
be ranging from “negligible to moderately adverse” (Executive Summary, Paras. 7.1.3 and 10.1.9 
of the Revised VIA and Item E under Appendix B of Planning Application Documents refer). 

 

Noted.  
 

Item E under Appendix B of Planning Application Documents is revised accordingly as below. 
  

 
 
Executive Summary, Paras. 7.1.3 and 10.1.9 of VIA are revised.  
 

 

 
 

  
 

Revised VIA:  
2.  Figures 7-4 and 7-7 – The proposed development appears to be lower than its actual proposed 

BH in the photomontages for VPs 2 and 5. Nevertheless, the visual appraisal in Table 7.1 remains 
generally applicable for these VPs. 

Noted.  
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Comments Responses 

Comments from Drainage Services Department received on 20 January 2023 
[Contact person: Ms. Karen HO; Tel: 2300 1364] 

(a) “Tai Fuk Street” should be read as “Dai Fuk Street”. Noted, section 5.8.3 is revised. 

(b) Para. 5.8.3 refers. Please provide a catchment delineation plan showing the extent of the concerned 
catchment. 

Catchment delineation plan is supplement in Figure 2-6.  

(c) Figures 2-4 and 2-5 refer. Proposed size and invert level of the drain pipe between manhole nos. 
SWTM01 and SMH1000577 should be shown. 

Size and invert level of the drain pipe shown in Figure 2-4 and 2-5.  

(d) Appendix 5-1 refers. The rainfall intensity should be increased by 16% according to Table 28 of SDM 
Corrigendum No. 1/2022. 

16% rainfall increase for “end of 21st Century” as stated in the Corrigendum No. 1/2022 of SDM is incorporated in the 
assessment. Assessment results in section 5.4 and 5.8 as well as Appendix 5.1 are updated accordingly. 

(e) Temporary drainage arrangement and monitoring audit requirement for the construction stage 
should be provided.  

Temporary drainage arrangement and monitoring audit requirement are provided in section 6.  

Comments from Urban Design & Landscape, Planning Department received on 13 January 2023 
[Contact person: Mr. Chak Man NGAI, Tel: 3565 3955]  

Having reviewed the submitted information, our comments are addressed and I have no further comment 
on the Further information and remain no objection to this application from landscape planning 
perspective 

Note.  

Comments from EMSD on QRA received on 13 January 2023 
[Contact person: Ms Fion LEUNG, Tel: 2808 3657]  

General Comments 

1. The Safeti input files for this bus depot project is missing, please incorporate. Noted. The report will be updated accordingly. 

2. For  the  population  assumptions  and  any  other  planned  developments  within  the  study  area,  
please  incorporate  the letter/correspondence from PlanD to show their comments on population 
data used and associated assumptions made. 

Noted, comments from the PlanD will be sought. Any comments received will be addressed accordingly. 
 

Specific Comments on QRA for Tai Po Gas Production Plant (TPGPP) 

3. Section 3.2: Please incorporate the descriptions on naphtha pumping facilities and barge loading 
facilities in TPGPP connected to Ma Tau Kok plant. 

For the Naphtha transfer line, conservatively it is assumed to be operating 100% of the time in the absence of detail 
information (not provided by towngas). The report will be updated accordingly. 

4. Section 3.2Please incorporate the descriptions on Natural Gas Receiving Station (NGRS), Dai Fat Street 
Pigging Station (DFS), Tai Po East Offtake Station (AGI) and Tai Po Pigging Station in TPGPP. 

Noted. The report will be updated accordingly.  

5. Table 6.6: Please specify Dai Fat Street offtake and pigging station has been included under the item 
of “Towngas Export and Others” in the table. 

Noted. The report will be updated accordingly. 
 

6. Figure 9.1: It is noted that the individual risk contour corresponding to 1x10 -5  per year extended out 
of the site boundary of the TPGPP and covered part of the neighboring factories and facilities near 
TPGPP.    Please provide justification on the actual individual risk would be acceptable in accordance 
with HKRG by taking account of the calculation on presence factor. 

The objective of this study is to assess incremental risk due to the new KMB bus depot. Noted that Towngas cannot release 
process information to the public and any third party due to their confidentiality agreement with the technology licensor of 
the plant as well as the increasing concern of plant security in the aftermath of the social movements in Hong Kong in 2020. 
As such, the current study is performed based on conservative assumptions and parameters. Although risk result seems to 
be outstanding from TPGPP, the development of new KMB bus depot does not result in any increase in societal risk, hence 
no further action is required. In any case, since TPGPP is a PHI, regular QRA update will be performed by Towngas and 
review by authority. 

7. Section 9.2: The societal risk results and FN curves for this assessment is outstanding.    The project 
consultant is requested to provide the existing societal risk result with FN curve to demonstrate the 
risk results are still in compliance with HKRG although there is no significant increase in population 
arising from the project. 

The objective of this study is to assess incremental risk due to the new KMB bus depot. Since the new bus depot is outside 
of the IR contour of 1E-09, hence no PLL result can be obtained. Noted that Towngas cannot release process information to 
the public and any third party due to their confidentiality agreement with the technology licensor of the plant as well as the 
increasing concern of plant security in the aftermath of the social movements in Hong Kong in 2020. As such, the current 
study is performed based on conservative assumptions and parameters. Although risk result seems to be outstanding from 
TPGPP, the development of new KMB bus depot does not result in any increase in societal risk, hence no further action is 
required. In any case, since TPGPP is a PHI, regular QRA update will be performed by Towngas and review by authority. 

8. Others: The PLL distribution for the gas production facilities in TPGPP are outstanding.    Please 
incorporate. 

The objective of this study is to assess incremental risk due to the new KMB bus depot. Since the new bus depot is outside 
of the IR contour of 1E-09, hence no PLL result can be obtained.  

9. Table A1: Please provide justification on the assumed population data in 2025 for site ID Golf, Kok, Fat, 
Shing , Cheong, Fuk, Kwai, Hei, Shun, which are considered abnormally high when compared with those 
figures in 2022. 

The objective of this study is to assess incremental risk due to the new KMB bus depot. As such, population data for 
surrounding area has not been obtained. Also, Table A1 does not exist. 
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Comments Responses 

Comments from Environmental Protection Department received on 03 February 2023 
[Contact person: Ms. Ada Fung; Tel: 2835 1186] 

Executive Summary and Planning Statement 

1. Planning Statement V.: It is noted that the previous comment made in pre-submission stage has not 
been addressed: “Please remove “Main Points of Justifications” which is irrelevant to Direct 
Application of Environmental Permit”. According to s.5(11) of the Environmental Impact Assessment 
Ordinance, “The Director may, with the consent of the Secretary, permit an applicant to apply 
directly for an environmental permit if he satisfies the Director, having regard to the project profile, 
that the environmental impact of the designated project is unlikely to be adverse and the mitigation 
measures described in the project profile meet the requirements of the technical memorandum.”. 

Planning Statement V is revised as below:  
 
:The subject development is classified as a designated project under Item A.6(a)(c), Part I, Schedule 2 of the Environmental 
Impact Assessment Ordinance (EIAO) – “a transport depot located less than 200m from the nearest boundary of an existing 
residential area, and educational institution” requires environmental permit (EP) prior to its construction and operation.  
KMB is preparing the Project Profile in parallel to seek permission to apply directly for an EP under Section 5(11). 

2. Executive Summary para.12: Please revise the 1st sentence as follows, “The project requires “Direct 
Application of an Environmental Permit” (EP) prior to its construction and operation and KMB 
intends to seek permission to apply directly for an EP under Section 5(11).” Please remove “Main 
Points of Justifications” which is irrelevant to Direct Application of Environmental Permit. 

Para 12 is revised accordingly.  

Site Appraisal Report 

1. Section 3.4: Please elaborate on the use of Store Room 3 and address if there is any potential land 
contamination issue. 

The elaboration on the use of Store Room 3 is added in Section 3.4.11:  
“Located at the northwest of the Project Site, store room 3 is used for equipment storage. According to Photo 33 of 
Appendix F, store room 3 is paved with good condition and the equipment is stored in a locked cabinet or properly placed 
in an elevated platform. Hence, land contamination is not expected within the equipment storage room.” 

2. Section 4.1.1: As there are potential land contamination issues identified at the Project Site (i.e. 
Section 3.4.3 refers), the statement “no potential land contamination locations in the Project Site 
are identified” should be revised for consistency. 

Section 4.1.1 is revised as follow: 
“According to the desktop study and site appraisal presented in Section 3 above, potential land contamination is likely to be 
occurred at refueling, bus washing and covered bus parking area.” 

3. Section 4.1.6: Please revise 2nd sentence as “Yet, site inspection investigation shall also be 
carried …”. 

Revised accordingly. 

4. Section 4.1.8: Please revise last sentence as “Remediation works, if required, will be carried out 
according to the Practice Guide before the commencement of development of project”. 

Revised accordingly. 

5. Section 5.1.2: Please clarify whether the Project site was used as “container storage area” as stated 
in 1st sentence. 

The Project site was Yue Kok Temporary Housing Area and a construction site for the road works around the Project Site. 
The incorrect sentence is revised accordingly. 

6. Section 5.1.5: Please revise “… to ascertain the nature and extend extent of contamination before 
the commencement of the development of the proposed depot. Rest assured that the Client, KMB 
will follow the stator requirements and ordinance prevailing guidelines on land contamination”. 

Revised accordingly. 

Quantitative Risk Assessment (QRA) 

Non-fuel gas dangerous goods risk perspective 
1. We note that our previous comment on FN curve has yet to be addressed - Technical Assessment G, 

Figure 9.2: Please show clearly “Cut-off at F=l E-9/year” and “vertical line at N=1000” on the FN 
curve. 

The purpose of this figure is to show the unedited output result from PHAST Risk to prove there is no societal risk result. 
There is no feature in PHAST Risk to define a vertical line at N=1000. As such, it is not possible to implement this comment 
without using photo editing or using third party software.  
 
For other QRA reports that have FN results, the curve needs to be plotted using other software, such as Excel, in order to 
match the format of Hong Kong FN criteria. 

 



Helen Yick <hyick@tracesplus.com>

Re: TPB No: A/TP/685 S16 Electric Bus Depot Application - Further Information
bkclau1@pland.gov.hk <bkclau1@pland.gov.hk> Thu, Feb 2, 2023 at 7:20 PM
To: Julia Lau <julia@tracesplus.com>
Cc: clyli@pland.gov.hk, KMB jacky ng <jackyng@kmb.hk>, dyftsui@pland.gov.hk

Dear Julia,

Comment from TD is attached for your reference and further action, please.

If you intend to provide further information to make response to the comments or
to supplement your application, please make reference to the latest Town
Planning Board Guidelines (TPB PG-No. 32A) which is available for public
viewing at the website of the Town Planning Board (https://www.info.gov.hk/tpb/
en/forms/Guidelines/TPB_PG_32A.pdf).

Should you have any queries on the departmental comments attached, please
feel free to contact the respective subject officers.  Should you have any other
queries related to the captioned application, please contact the undersigned.

Thank you.

Regards,
Benson Lau
TP/TP3, PlanD
Tel: 2158 6225

From:        Benson Ka Chun LAU/PLAND/HKSARG
To:        Julia Lau <julia@tracesplus.com>
Cc:        KMB jacky ng <jackyng@kmb.hk>, Combi Lok Yi LI/PLAND/HKSARG@PLAND, YF TSUI/PLAND/HKSARG@PLAND
Date:        20/01/2023 17:14
Subject:        Re: TPB No: A/TP/685 S16 Electric Bus Depot Application - Further Information

Dear Julia,

Comments from DSD is attached for your reference and further action, please.

[attachment "A_TP_685 Departmental Comments_20230120.pdf" deleted by
Benson Ka Chun LAU/PLAND/HKSARG]
[Quoted text hidden]

A_TP_685 Departmental Comments_20230202.pdf
261K

https://www.info.gov.hk/tpb/en/forms/Guidelines/TPB_PG_32A.pdf
mailto:julia@tracesplus.com
mailto:jackyng@kmb.hk
https://mail.google.com/mail/u/1/?ui=2&ik=0231b4b060&view=att&th=18611db57af90e35&attid=0.1&disp=attd&safe=1&zw


Proposed Minor Relaxation of Building Height Restriction for Permitted Bus Depot 

(Application No.: A/TP/685) 

- Further Information - 

 
Comments from Transport Department:

Contact person: Ms. Yanny LI (Tel: �399 6936)

I have no in-principle objection to the application from traffic engineering and management
viewpoint.
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Executive Summary 
  

1. This application is to apply for relaxing the existing Bus Depot storey limit from 2 

storey to 4 storey. The site is currently zone as “OU(Bus Depot)” under OZP no 

S/TP/30, and is limited to two storey at present.   

 

2. KMB currently occupies it for open bus parking, with several one-storey steel 

structure for refuelling, washing, and repair work facilities. 

 

3. The site area is 14,600sqm and is located at the junction of Dai Fuk Street & Dai 

Wah Street, Area 33, just outside of Tai Po Industrial Estate to the east. 

 

4. The site has been in used since 2002. 

 

5. The proposal is a redevelopment of a 4 storey bus depot, which can accommodate 

about 363 parking bays, plus 80 nos of maintenance bays (inclusive of sunken pits and 

inspection bays.) 

 

6. KMB aims to go green and surge for higher sustainability goals.   

KMB is proposing a full fleet of electric bus for the site.   

 

7. Enclosed please find Appendix A - preliminary schematic plans (9 sheets) for 

your reference & approval. 

 

8. KMB would like to apply for minor relaxation under Sec 16 of the Town Planning 

Ordinance to relax from the current 2-storey restriction to 4-storey to cater for the 

following provisions – 

- Parking of about 363 nos of electric bus                               

- Provision of 80 maintenance bus bays  

- Bus washing bays 

- workshops, stores 

- w/ associated power supply facilities 

 

9. It will help to reduce carbon emission, air & noise pollution to improve the 

environment in moving towards carbon neutrality, to support sustainability & 

Smart Cities goals. 
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10. The Proposal will help to absorb a total of 183 nos of overparked/ overnight 

parked buses on-street parking at Tai Po/ Shatin district, which can relieve bus 

security and public nuisance problem. They are – 

- 63 nos at Dai Wah Street Parking Site;  

- 62 nos of overparked buses at Shatin Depot;  

- 58 nos of overnight parked buses at 7 bus terminus (they are located 

at Tai Po Central Bus Terminus, Tai Po Market Station Bus Terminus, 

University Station Bus Terminus, Yuen Chau Kok BusTerminus, 

Shatin Station Bus Terminus, Tai Wai Station Bus Terminus,                                 

Sui Chuen O Bus Terminus). Please refer to Annex A for location 

plan. 

 

11. Upon completion of the new proposal “Bus Depot”, the "Parking Site at Dai Wah 

Street" can be returned to Government.  

 
12. The project requires an Environmental Permit” (EP) prior to its construction and 

operation and KMB intends to seek permission to apply directly for an EP under Section 

5(11). 

 

13. Summary of Technical Assessments 

The following technical assessments have been conducted & details are under 

Appendix B: - 0 

A. Air Quality Impact Assessment (AQIA) 

B. Air Ventilation Assessment (AVA) 

C. Drainage and Sewerage Impact Assessment 

D. Site Appraisal Report  

E. Landscape Design Proposal and Landscape and Visual Impact Assessment 

(LDP and LVIA) 

F. Noise Impact Assessment (NIA) 

G. Quantitative Risk Assessment (QRA) 

H. Traffic Impact Assessment (TIA) 

 

 

Encl.  1. Appendix A 

  2. Appendix B 

 3. Annex A 
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I. Development Site Context 

 

The Subject Site with a site area of 14,600 sq m is located on the northeastern 

outskirts of Tai Po Town, bounded by Ting Kok Road to the west and Dai Fuk Street 

to the south, immediately adjoining the GIC site to the north and facing Tai Po 

Industrial Estate to the east.  To the south of Dai Fuk Street is Construction Industry 

Council (CIC) Tai Po Training Ground, while Tai Po Waterfront Park is located in the 

far south.   

Residential development, known as Mont Vert, with storeys ranging from 17 to 28 

and village type developments are scattered along Fung Yuen Road to the north of 

Ting Kok Road.                              

To the northwest of the bus depot, across Ting Kok Road is a group of residences – 

Yue Kok Village which are mostly 3 storeys high, and Rivieria Lodge, which is a 35 

storey residential building.  

To the southwest of the bus depot, across Ting Kok Road/ Yuen Shin Road, are 

public rental housing estates, subsidized housing blocks, a few primary and 

secondary schools.  Note that Kau Yan College is within 200m of the nearest bus 

boundary. 

 

II. Land Use Context 

 

The Subject Site is currently held by the Applicant under a short term tenancy (STT) 

Tenancy Agreement No 1097 dated Nov 2001.  It stated that the rent date started 

from 22 Dec 2000, and is use for “temporary bus depot”.  

Surrounding land uses are predominantly of mixed use in nature.  The GIC site north 

of the Subject Site is currently occupied by various temporary uses by Government 

departments and also private operators.  The current KMB bus depot only occupies 

the southern or the south-eastern portion of the subject GIC zone.  To the east is Tai 

Po Industrial Estate developed for industrial use. To the south of the subject site 

across Dai Fuk Street is another site zoned GIC with a building height restriction of 8-

storey, which is currently held by CIC as a training ground.  To the west/ southwest 

are mainly high density residential developments & schools. 

To the north and the northwest across Ting Kok Road comprises land uses of CDA, 

R(A), R(C)1, V, GIC, GB and O.  Residential developments under R(A) and some GIC 

buildings including schools are located to the southwest across Yuen Shin Road.   

Tai Po Industrial Estate under the management of Hong Kong Science and 

Technology Parks Corporation consists of various industrial buildings and plants 

ranging from 1 to 12 storeys at about 40mPD+ high.  There is one structure located 

at its centre which is at +70mPD.   
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III. Objective 

The Subject Site is about 14,600 sqm and is zoned “Other Specified Uses (Bus Depot)” 

(OU (Bus Dept)) under the current OZP S/TP/30, restricted to 2-storey high.  Enclose 

please find the Site Plan (14,600sqm) of this planning application.  Note that “Bus 

Depot” is permitted under Column 1 of OU (Bus Depot) on the Tai Po Outline Zoning 

Plan No. S/TP/30.   

At present, KMB is already occupying this open depot for parking of 115 nos of buses. 

For information, the adjacent GIC site parks 48 buses.  Due to the growing fleet & 

transition into electric buses, KMB is now proposing a 4 storey bus depot to make 

provision for about 363 parking bays, plus 80 nos of maintenance bays.  

KMB aims to go green and surge for higher sustainability goals.  A 4 storey bus 

depot would necessitate Section 16 application to relax the current restriction of 2-

storey limit.  KMB is proposing a full fleet of electric bus for the site.  Having 

coordinated with “power supply company”, there will be a need to build 1 substation 

and 5 numbers of E&M power supply related plant rooms to allow enough capacity for 

the operation.  Hence the need to apply relaxation from 2 to 4 storeys.  Enclosed 

please find Appendix A - a set of the preliminary schematic plans for your 

comments. 

KMB would like to apply for minor relaxation under Sec 16 of the Town Planning 

Ordinance to relax from the current 2-storey restriction to 4-storey to cater for the 

following provisions – 

- Parking of about 363 nos of electric bus                               

- 80 maintenance bus bays  

- Bus washing bays 

- workshops, stores 

- 1 no. of power supply plant room (size about 28.3m x 20m x 15.6mH) 

- 5 nos of E&M power supply related plant rooms  

In fact, KMB had already obtained a draft “Short Term Tenancy” of 2019 for a 2-

storey bus depot for 7 years commencing April 2022 (not executed), the use is for 

“ temporary bus depot.   
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IV. Absorb 183nos of overnight/ overparked buses;  

Handover of Dai Wah St Parking Site 

The Proposal will help to absorb a total of 183 nos of overparked/ overnight parked 

buses on-street parking at Tai Po/ Shatin district, which can relieve bus security and 

public nuisance problem. They are – 

- 63 nos at Dai Wah Street Parking Site;  

- 62 nos of overparked buses at Shatin Depot;  

- 58 nos of overnight parked buses at 7 bus terminus (they are located at Tai 

Po Central Bus Terminus, Tai Po Market Station Bus Terminus, University 

Station Bus Terminus, Yuen Chau Kok BusTerminus, Shatin Station Bus 

Terminus, Tai Wai Station Bus Terminus, Sui Chuen O Bus Terminus). 

Please refer to Annex A for location plan. 

- Upon completion of the new proposal “Bus Depot”, the "Parking Site at Dai 

Wah Street" can be returned to Government.  

 

V. Direct Application of Environmental Permit 

The subject development is classified as a designated project under Item A.6(a)(c), 

Part I, Schedule 2 of the Environmental Impact Assessment Ordinance (EIAO) –                 

“a transport depot located less than 200m from the nearest boundary of an existing 

residential area, and educational institution” requires environmental permit (EP) prior 

to its construction and operation.  

 KMB is preparing the Project Profile in parallel to seek permission to apply directly 

 for an EP under Section 5(11). 

 

VI. Justification 

The project site is located at Dai Fuk Street, Area 33, Tai Po, which is zoned as “Other 

Specified Uses” annotated “Bus Depot” (“OU (Bus Depot)” on the approved Tai Po 

outline zoning plan no. S/TP/30.  It is currently held by KMB under a Short Term 

Tenancy (“STT”) No 1097 granted by the Government for “temporary bus depot” use 

with facilities such as - bus open parking and with several steel sheds for refuelling, 

washing and minor repair purpose. 

  

In 2017, KMB proposed to redevelop the site to a two-storey depot building with an 

aim to absorb over-parked buses at Shatin Depot and those overnight parking at 

termini and on-street at Tai Po / Shatin District, which can relieve bus security and 

public nuisance problem.  

 

To cater for electric buses strategy, KMB intends to build a 4-storey depot for electric 

buses at the site with modernized depot facilities with sufficient charging facilities.  

Planning permission from Town Planning Board for minor relaxation of the building 

height restriction of the site from two-storey to four-storey is required.  It is going to 

support the roadmap on popularization of “Electric Vehicles” released by Environment 

Bureau in March 2021.  About 363 charging-enabling bus parking bays will be 

provided after the launch of this multi-storey depot.  It is a bold step forward to allow 

wider use of eBus, especially double deck eBus for KMB bus service. 
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Justifications (continue) - 

 

The eBus fleet returning to Tai Po Depot at late night does not need to queue up for 

refuelling as in the case for conventional depot entrance, instead they can go straight 

to park for overnight charging.  It eliminates the possible vehicle tail back concern to 

adjacent traffic flow.  As a matter of fact, the buses coming back at late night or going 

out in early morning would not clash with ambient traffic peak.  Traffic impact imposed 

on the road network and junctions due to the proposed depot development is 

negligible. 

 

Regarding the environmental impact to the surrounding environment, please 

understand that electric bus is of zero emission with no toxic gas and particulates 

generation.  No engine and gearbox is required in an eBus.  Electric bus is of simpler 

design (as compare with petrol ones) with mainly HV battery, electronic management 

system and drive motors.  The battery, motors and associated electronics require 

replacement through daily operation, and onsite repair is rare.  There is no need to 

change engine oil, conduct engine and gearbox overhaul is done at conventional 

diesel bus depot. In this connection, the eBus Depot will be clean, with zero emission 

and quiet. 

 

As such, the proposed eBus depot is considered environmentally superior to the 

conventional fuel bus depot in terms of air and noise pollution.  Noise generated from 

bus servicing is considered minimal to the surrounding. 

 

Franchised buses are one of the major sources of nitrogen oxides emissions, 

accounting for 17% of vehicular emissions.  The community is pushing ahead to 

electrifying the bus fleet.  While the Government and the franchised bus operators are 

working hard on double-deck eBus trial, provision of supporting charging facilities in 

depots are essential.  Note that facilities enhancement in existing depots are restricted 

by both available space and power available. 

Development of a new depot with tailor-designed charging facilities and abundant 

power supply is the basic requirement for the promotion of eBus strategy.  It has been 

confirmed from “power supply company” that sufficient power supply can be provided 

for this site.  Design of bus depot will well cater for the required parking spaces with 

chargers and the tall headroom required for the power substations.  

 

Besides, the depot for the approximate 363 electric vehicles will provide a valuable 

opportunity for training engineers / technicians to operate and maintain such e-bus 

electric vehicles in HK and will lay a strong foundation for Hong Kong Roadmap in 

popularizing use of Electric Vehicles as advocate by Environment Bureau in March 

2021. 

 

As such, we would like to submit a planning application to the Town Planning Board 

to permit the development of a 4-storey depot building, to relax the building height 

restriction from two-storey to four-storey at the subject application premises. 
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The new depot will also achieve the following - 

- To support sustainability & “Smart Cities” goals.  

- Reduce carbon emission. 

- Reduce air pollution. 

- Reduce noise pollution 

 

 

VII. Summary of Technical Assessments 

Environmental Assessment has been conducted and is attached in Appendix B.  

Potential impacts, such as construction air quality, vehicular emission, industrial 

emission of chimney, air ventilation, construction and operation drainage and 

sewerage Impact, land contamination, landscape and visual impact, road traffic noise, 

fixed plant noise, quantitative risk assessment and traffic impact have been studied. 

 

Enclosed please find a summary of technical assessments covering the following – 

A. Air Quality Impact Assessment (AQIA) 

B. Air Ventilation Assessment (AVA) 

C. Drainage and Sewerage Impact Assessment 

D. Site Appraisal Report  

E. Landscape Design Proposal and Landscape and Visual Impact Assessment 

(LDP and LVIA) 

F. Noise Impact Assessment (NIA) 

G. Quantitative Risk Assessment (QRA) 

H. Traffic Impact Assessment (TIA) 

 

 

Encl.  Annex A Location Plan of Buses Overnight Parking at Tai Po and Shatin District 

Appendix A Full set of schematic plans & key perimeters 

   (Dwg No. A-01 to A-09) (9 sheets)  

 Appendix B Summary of Technical Assessments (3 sheets) 
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Appendix B 
 

Sec 16 Planning Application for Minor Relaxation of Building Height  (fm 2 storey to 4 storey)              
For Proposed Smart Green Bus Depot at  

Government Land at the junction of Dai Fuk Street & Dai Wah Street, Tai Po. 

  

Page 1 of 3 
 

A. Air Quality Impact Assessment 

No significant fugitive dust impact is anticipated during construction phase with 
implementation of relevant mitigation measures recommended in the Air Pollution 
Control (Construction Dust) Regulation.  
Two chimneys are identified within 200m of the Application Site. No air sensitive use 
will be presented at Application Site. All sensitive use (if any) will not rely on natural 
ventilation from openable windows, but instead MVAC for ventilation. With careful 
planning, fresh air intake location for sensitive uses (if any) will be located away from 
the buffer zones for nearby road and chimneys. With the implementation of the 
mitigation measures above, no adverse air quality impact on the Proposed 
Development is anticipated during operation phase. 
Electric buses (eBus) will be parked at the Proposed Development, which is of zero 
emission with no toxic gases and particulates generated. Since eBus do not require 
the use of diesel, no tailpipe emission will be generated, and therefore no adverse air 
quality impact from the Proposed Development to the surrounding ASRs is anticipated. 

 
 
B. Air Ventilation Assessment (AVA) 

An AVA-Expert Evaluation was conducted to provide qualitative evaluation of wind 
performance of the proposed project under the Baseline Scheme and Proposed 
Scheme. The Proposed Scheme increased from 20.74mPD to 35.74mPD, which will 
induce adverse air ventilation impact to downwind areas. Various mitigation measures 
including i/min 15m-wide permeable design at G/F; ii/ Maximum 10m setback for 
greenery from the Dai Fuk Street; and iii/ Vast opening at the building façade are 
adopted the Proposed Scheme, hence, the adverse air ventilation impacts are 
minimized. Therefore, the current planning application is considered to be acceptable 
in air ventilation terms. 

 

C. Drainage and Sewerage Impact Assessment 

Potential water pollution sources have been identified as sewage from workforce and 
wastewater from bus cleaning machine. There are no public sewer pipes at the vicinity, 
an on-site Sewage Treatment Plant (STP) is therefore re-provided to treat the effluent 
from daily operation. The treated effluent will be collected on site and then diverted to 
the public stormwater drainage system. The effluent standards and requirements 
stipulated in the WPCO-TM will be complied, therefore no potential sewerage and 
drainage impact is anticipated. 
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D. Site Appraisal Report 

In view of the entire Application Site is concrete paved with good condition. No 
noticeable cracks are observed during the site visit. The four underground oil tanks 
are considered as source of land contamination. Based on the current design and 
tentative construction method, the oil tanks will be left and large excavation within the 
Application Site is not expected. No pathway between the potential contaminant and 
the receptors is expected during the construction, thus site investigation and soil 
sampling are not necessary at this stage. Further site investigation will be conducted 
to identify all land contamination activities within the Application Site at the end of the 
STT. 
 

E. Landscape Design Proposal and Landscape and Visual Impact Assessment 

The indicative Landscape Master Plan (LMP) is provided to illustrate the proposal 
landscape design concept of the proposed project. The landscape proposal targets to 
achieve a minimum of 20% of site coverage of greenery for the proposed development 
by means of on-grade planting , roof planting and vertical greening. 
A Visual Impact Assessment (VIA) was conducted for the current planning application 
to evaluate the degree of visual impacts on visual sensitive receivers (VSRs) from 
major public viewpoints (VPs). 6 key public VPs have been selected to evaluate the 
overall visual impact of the proposed project. Given the relatively short height of the 
proposed 4-storey building, the increase in building height to 30.5m is expected to 
cause only slight impact to the neighbouring views. Also given that the surroundings 
of the Application Site are of industrial nature, the resultant overall impact is 
considered to be negligible to moderately adverse.  
In conclusion, the overall landscape and visual impact assessment concludes that the 
landscape impacts of the proposed development are acceptable. 

 

F. Noise Impact Assessment  

The construction noise impact will be short-term and can be reduced to an acceptable 
level with the implementation of recommended mitigation measures. Hence, 
construction noise impact from the Proposed Development is not envisaged. 
A comparison of the noise levels for the “with project” and “without project” scenarios 
predicted for year 2040 (i.e. the worst case scenario) indicated that traffic noise 
contribution from the proposed Project will be insignificant (i.e. less than 1.0 dB(A)). 
Therefore, operation of proposed Project will have no significant contribution to road 
traffic noise impact on the nearby NSRs. 

cathyman
Highlight
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For operational fixed plant noise, vehicle repair / testing activities will be carried out 
under covered area and the MVAC and other fixed noise sources are properly 
selected with mitigation measures where necessary. The proposed depot will be 
designed to avoid ventilation louvres and openings facing to the NSRs directly. 
Quantitative fixed noise assessment was conducted showing that adverse noise 
impact on the NSRs is not anticipated. 

 

G. Quantitative Risk Assessment 

The QRA study shows that the population relating to the construction and operation 
of the proposed development would have no contribution to the societal risk 
associated with the Tai Po Gas Production Plant (TPGPP). A number of 
recommendations have been proposed to minimize any potential impact to the 
TPGPP, and ensure the emergency response planning of the proposed project.  

 

H. Traffic Impact Assessment 

The traffic impact assessment demonstrated that he proposed bus depot will not 
induce significant traffic impact to the surrounding road network and therefore, the 
proposal is acceptable in traffic viewpoint. 

 
 
 
In short, it is concluded that the extent of these environmental impacts would be 

acceptable with the recommended mitigation measures implemented. 
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1. Introduction 

1.1.1. Allied Environmental Consultants Limited (AEC) was commissioned by the Kowloon Motor 

Bus Company (1933) Limited (KMB) to conduct an Air Quality Impact Assessment (AQIA) in 

support of a Section 16 Planning Application for the Town Planning Application for the Bus 

Depot of Kowloon Motor Bus Co. (1933) Ltd. (hereafter referred to as the “Proposed 

Development”) at Area 33, Tai Po (hereafter referred to as the “Application Site”). 

2. Objectives 

2.1.1. In support of the Section 16 Planning Application for the Proposed Development, an Air 

Quality Impact Assessment (AQIA) is conducted to address air quality impact on the air 

sensitive uses in the Proposed Development and in the vicinity of Application Site, and 

recommend mitigation measures to minimize the air quality impact where necessary. 

3. Description of the Proposed Development 

3.1.1. The Application Site at Area 33, Tai Po. The location of the Application Site and its environs is 

shown in Figure 3-1.  

3.1.2. The Application Site is with a site area of 14,600 m2 is located on the northeastern outskirts 

of Tai Po Town, bounded by Ting Kok Road to the west, Dai Fuk Street to the south, GIC site 

to the north and Tai Po Industrial Estate to the east. It served as the proposed depot for 

electric buses (“eBus”) only. eBus will be charged and parked overnight, vehicular 

maintenance activities and bus washing will also be carried out within the Application Site. 

Proposed Layout Plan is attached in Appendix 3-1. 
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4. Environmental Legislation, Standards and Guidelines 

4.1. Hong Kong Air Quality Objectives 

4.1.1. Air quality in Hong Kong is governed under the Air Pollution Control Ordinance (“APCO”) (Cap. 

311) and its subsidiary Regulations. Under this legislation, the Government has designated 

Air Control Zones (“ACZ”) for the whole territory, along with the new Air Quality Objectives 

(“AQOs”) which took effect on 1 January 2022. The AQOs stipulate the statutory limits for 7 

pollutants and dictate the maximum number of allowable exceedances over specified time 

periods. For details, please refer to Table 4-1 below. 

Table 4-1  Hong Kong Air Quality Objectives (AQOs) 

Pollutant Averaging Time 

Concentration 

Limit 

(ug/m3)[1] 

Number of 

Exceedances to be 

allowed 

Sulphur Dioxide 

(SO2) 

10-minute 500 3 

24-hour 50 3 

RSP or PM10
[2] 

24-hour 100 9 

Annual 50 N/A 

FSP or PM2.5
[3] 

24-hour 50 35 

Annual 25 N/A 

Nitrogen Dioxide 

(NO2) 

1-hour 200 18 

Annual 40 N/A 

Ozone 

(O3) 
8-hour 160 9 

Carbon monoxide 

(CO) 

1-hour 30,000 0 

8-hour 10,000 0 

Lead 

(Pb) 
Annual 0.5 N/A 

Note: 

[1] All measurements of the concentration of gaseous air pollutants, i.e., sulphur dioxide, nitrogen dioxide, 

ozone and carbon monoxide, are to be adjusted to a reference temperature of 293 Kelvin and a reference 

pressure of 101.325 kilopascal. 

[2] Respirable suspended particulates means suspended particles in air with a nominal aerodynamic diameter 

of 10 μm or less.  

[3] Fine suspended particulates means suspended particles in air with a nominal aerodynamic diameter of 2.5 

μm or less. 
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4.2. Hong Kong Planning Standards and Guidelines 

4.2.1. General design guidelines are stated in the Hong Kong Planning Standards and Guidelines 

(“HKPSG”) as indicated in Table 4-2. 

Table 4-2  Guidelines on Usage of Open Space Site under HKPSG  

 

 

  

Polluting Uses Parameters Buffer Distance Permitted Uses 

Road and 

Highways 

Type of Road 

Trunk Road and 

Primary 

Distributor 

 

>20m 

 

Active and passive recreation uses 

3 - 20m Passive recreational uses 

<3m Amenity areas 

District 

Distributor 

>10m 
Active and passive 

recreational uses 

<10m Passive recreational uses 

Local Distributor >5m Active and passive recreational uses 

Under Flyovers <5m  Passive recreational uses 

Industrial areas 

Difference in Height between Industrial Chimney Exit and the Site 

＜20m 
>200m Active and passive recreational uses 

5 - 200m Passive recreational uses 

20 - 30m 
>100m Active and passive recreational uses 

5 - 100m Passive recreational uses 

30m - 40m 
>50m Active and passive recreational uses 

5 - 50m Passive recreational uses 

>40m >10m Active and passive recreational uses 

Construction 

and earth 

moving 

activities 

- 

<50m  Passive recreational uses 

>50m 

Active and passive recreational uses 
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4.3. Background Air Quality 

4.3.1. Tai Po air quality monitoring station (AQMS) is the nearest monitoring station of the 

Environmental Protection Depart (EPD) to the Project Site. Air pollutants measured at Tai Po 

AQMS for the latest five years (2016-2020) are summarized in Table 4-3. Fugitive dust (RSP 

and FSP) are the major air pollutants that would be generated during construction phase. It 

is expected no air pollutant would be generated during operation of the Project. As shown in 

Table 4-3, concentrations of all concerned pollutants including SO2, NO2, RSP and FSP in the 

past five-year were below the respective AQOs. 

 

Table 0-3 Air Pollutants at EPD’s Tai Po Air Quality Monitoring Station (2016-2020) 

Pollutant Averaging 
Period 

AQOs 
Concentrat

ion Limit 
(μg/m3)[1] 

Concentration Limit 
(μg/m3)[2] 

2016 2017 2018 2019 2020 

Sulphur 
Dioxide 

(SO2) 

10-minute 

– 4th 

highest 

500 37 39 24 20 19 

24-hour – 

4th highest 

50 10 9 8 10 7 

RSP or 
PM10 

24-hour – 

10th highest 

100 74 82 69 65 58 

Annual 50 29 32 31 31 24 

FSP or 
PM2.5 

24-hour – 

36th highest 

50 37 39 33 35 28 

Annual 25 20 22 19 20 15 

Nitrogen 
Dioxide 
(NO2) 

1-hour – 

19th highest 

200 112 127 125 142 106 

Annual 40 33 39 36 36 30 

Ozone 8 hour – 

10th highest 

160 147 181 167 197 165 

Note: 

[1] Refer to the set of AQOs that updated with effect on 1 January 2022.  

[2] Underlined values represent exceedances of the AQOs. 
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4.3.2. Future background concentrations were extracted from PATH v2.1 (Pollutants in the 

Atmosphere and their Transport over Hong Kong), which is a regional air quality model has 

been developed by EPD to simulate air quality over Hong Kong against Peral River Delta 

region. Project Site falls with Grid (40, 48) and (41,48). 

4.3.3. The PATHv2.1 data at (40,48) and (41,48) in Year 2025 represents background air quality 

concentrations at the Project Site area. A summary of background concentration in Year 2025 

is show in Table 4-4 below.  

Table 0-4  Future Background Concentration of Pollutants (Year 2025) 

Pollutant Averaging Period AQOs 
Concentration 

Limit 
(μg/m3)[1] 

Background 
(40,48_L1)[2] 

Background 
(41,48_L1) [2] 

Sulphur 
Dioxide 

(SO2) 

10-minute – 4th 

highest 

500 66.4 65.8 

24-hour – 4th highest 50 10.0 9.9 

RSP or 
PM10 

24-hour – 10th 

highest 

100 64.7 63.0 

Annual 50 27.1 26.6 

FSP or 
PM2.5 

24-hour – 36th 

highest 

50 23.3 22.7 

Annual 25 15.1 14.8 

Nitrogen 
Dioxide 
(NO2) 

1-hour – 19th highest 200 86.8 75.6 

Annual 40 15.6 13.5 

Ozone 
(O3) 

8-hour – 10th highest 160 197.2 195.3 

Carbon 
Monoxide 

(CO) 

1-hour – 1st highest 30,000 845.8 820.9 

8-hour – 1st highest 10,000 768.8 754.0 

Note: 

[1] Refer to the set of AQOs that updated with effect on 1 January 2022.  

[2] Underlined values represent exceedances of the AQOs. 

4.3.4. As shown in Table 4-4, the PATH background demonstrates that the concentrations of 

pollutants are well below the AQO as mentioned in S4.1.1, except for ozone. There is a great 

buffer from the AQO for most of the pollutants other than ozone. 
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4.3.5. Ozone is formed from dioxygen by the action of ultraviolet light and also atmospheric 

electrical discharges. Neither industrial emissions nor vehicular emissions nor portal 

emissions would be its primary source. Ozone is therefore not considered as a key parameter 

in this assessment. 

5. Identification of Air Sensitive Receivers 

5.1.1. According to Annex 12 of Guidelines of Air Quality Assessment of the Environmental Impact 

Assessment Ordinance Technical Memorandum (“EIAO-TM”), “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 shall be considered to be a sensitive receiver”. 

In addition, “Any other premises or place with which, in terms of duration or number of 

people affected, has a similar sensitivity to the air pollutants as the aforementioned premises 

and places shall also be considered to be a sensitive receiver”. 

5.1.2. The ASRs within 500m assessment area of the Application Site is detailed in below Table 5-1. 

The corresponding locations of the ASRs are shown in Figure 5-1. 
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Table 5-1 Identified ASRs within 500m area of the Application Site 

ASR ID Location / Development Land Use Shortest 

Distance to 

the 

Application 

Site (m) 

Height (mPD) 

ASR 1 Alice Ho Miu Ling 

Nethersole Hospital  

GIC 264 44.7 

ASR 2 Yee Nga Court Yee Lai 

House 

R 388 107.0 

ASR 3 Tai Po Waterfront Park REC 482 ~16.0 

ASR 4 Fu Shin Estate Shing King 

House 

R 218 102.0 

ASR 5 Kau Yan College and 

adjacent schools 

E 147 33.4 to 37.9 

ASR 6 Riviera Lodge R 133 108.5 

ASR 7 Yue Kok Village R 69 ~35.0 

ASR 8 63 Ting Kok Road R 194 ~15.0 

ASR 9 CIC Tai Po Training Ground E 164 ~15.0 

ASR 10 Lee Kum Kee  OU 147 22.9 

ASR 11 Fung Yuen Playground REC 175 ~5.0 

ASR 12 Hopewell Slipform 

Engineering 

OU 130 ~12.0 

ASR13 Tai Po Community Green 

Station 

GIC 90 ~15.0 

ASR14 MTRC Tai Po Bus 

Maintenance Centre 

Road 60 ~26.0 

Notes:  

R- Residential; E: Educational; GIC: Government, Institution or Community; Rec: Recreational; OU: Other Specified 

Use 

6. Potential Air Quality Impact in Construction Phase  

6.1.1. In the construction phase, various activities of the Proposed Development would generate 

fugitive dust which may have potential impacts on the surrounding ASRs. The following 

activities in the construction phase would have potential impact to the surrounding ASRs: 
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- Foundation; 

- Temporary storage of materials; and 

- Handling and transportation of materials.  

6.1.2. It is anticipated no extensive site formation is expected for the Proposed Development. 

Moreover, in view of the current construction method, excavation is not expected at 

Application Site. In view of this, dust emission from the Proposed Development is anticipated 

to be localised and limited. 

6.1.3. Although the abovementioned activities would generate fugitive dust during the construction 

phase, the surrounding ASRs would not be subject to the adverse dust impact when the 

following mitigation measures under the Regulations are implemented to this Project. 

6.1.4. Under the Air Pollution Control (Construction Dust) Regulation and good site practices, the 

Contractors are required to inform EPD and adopt proper dust suppression measures while 

carrying out “Notifiable Works” and “Regulatory Works” to meet the requirements stipulated 

in the Regulation. The major control measures relevant to this Project are listed below. Based 

on the control measures listed below, significant dust generated from the construction of the 

planned developments is not anticipated. Hence, adverse dust impact during the 

construction phase of the proposed residential development would not be anticipated. 

6.1.5. Control Measures: 

- Skip hoist for material transport should be totally enclosed by impervious sheeting. 

- All dusty materials should be sprayed with water prior to any loading, unloading or 

transfer operation so as to maintain the dusty materials wet. 

- All stockpiles of aggregate or spoil should be covered and/or water applied. 

- The height from which excavated materials are dropped should be controlled to a 

minimum practical height to limit fugitive dust generation from unloading. 

- Every vehicle should be washed to remove any dusty materials from its body and 

wheels before leaving the construction sites. 

- The load of dusty materials carried by a vehicle leaving a construction site should be 

covered entirely by clean impervious sheeting to ensure dust materials do not leak 

from the vehicle. 

- Provision of hoarding of not less than 2.4m high form ground level along the length 

of the site boundary except for the site entrance of exit. 

- Exposed earth shall be properly treated by compaction, turfing, hydroseeding, 

vegetation planting or sealing with latex, vinyl, bitumen, shotcrete or other suitable 

surface stabilizer within 6 months after the last construction activity on the 



Project No. 1849 
Air Quality Impact Assessment for KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po  

 

 
Allied Environmental Consultants Limited  Page 9 
Member of AEC Group (HKEX Stock Code: 8320.HK)  
 

 

construction site or part of the construction site where the exposed earth lies. 

- The working area of any excavation or earth moving operation shall be sprayed with 

water or a dust suppression chemical immediately before, during and immediately 

after the operation so as to maintain the entire surface wet.   

6.1.6. With reference to DEVB’s TC no. 13/2020 (Timely Application of Temporary Electricity and 

Water Supply for Public Works Contracts and Wider Use of Electric Vehicles in Public Works 

Contracts), timely provision of electricity and the increase in use of electric vehicles will also 

considered, and utilised as far as practicable to further reduce the need for fuel-using 

construction-related machines for the Proposed Development. 

6.1.7. With the implementation of good site practices and sufficient dust suppression measures as 

stipulated under the Air Pollution Control (Construction Dust) Regulation, significant dust 

generated from the construction of the Proposed Development is not anticipated. Hence, 

adverse dust impact during the construction phase would not be anticipated. 

6.1.8. Construction-related machines employed in the Application Site will follow the requirements 

as stipulated in the Air Pollution Control (Non-road Mobile Machinery) (Emission) Regulation 

to control potential emissions from non-road mobile machinery. Therefore, gaseous emission 

from construction equipment would be minor and would not cause any adverse air quality 

impact. 

7. Potential Air Quality Impact in Operation Phase 

7.1.1. Study area for AQIA has been identified by a distance of 500m from the boundary of the 

Application Site. Figure 3-1 illustrates the extent of the study area. Key air pollution sources 

identified in the vicinity of the Application Site are as follows: 

• Vehicular Emissions from Open Road Traffic; 

• Industrial Emissions from Chimneys; and 

• Vehicular Emissions from within the Application Site. 

7.2. Vehicular Emissions from Open Road Traffic 

7.2.1. The Application Site is surrounded by Dai Wah Street to the east, Dai Fuk Street to the south, 

and Ting Kok Road to the west and north. According to the Annual Traffic Census 2020 

published by Transport Department (TD), Ting Kok Road (from Nam Wan Road to Dai Kwai 

Street) is classified as Primary Distributor (“PD”). As confirmed by TD in Appendix 7-1, Dai 

Fuk Street is classified as District Distributor (“DD”) and Dai Wah Street is classified as Local 

Distributor (“LD”).  
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7.2.2. With reference to the HKPSG, recommended minimum buffer distance from the nearby roads 

to minimise potential adverse air quality impact due to open-road vehicular emissions have 

been adopted as summarised in Table 7-1. 

Table 7-1  Buffer distance from the Adjacent Road 

Road Name Road Type 
HKPSG Guideline Buffer Distance 

Requirement 

Ting Kok Road Primary Distributor 20m 

Dai Fuk Street District Distributor 10m 

Dai Wah Street Local Distributor 5m 

7.2.3. Buffer zone for open road traffic emission is presented in Figure 7-1. Area suitable for air 

sensitive use / fresh air intake / openable window outside the buffer zone is shown in Figure 

7-3. According to the current design, no air sensitive use will be presented at Application Site. 

All sensitive use (if any) will not rely on natural ventilation from openable windows, but 

instead MVAC for ventilation. With careful planning, fresh air intake location for sensitive 

uses (if any) will be located away from the buffer zones. With the implementation of the 

mitigation measures above, no adverse air quality impact on the Proposed Development is 

anticipated during operation phase.  

7.3. Industrial Emissions from Chimneys 

7.3.1. Review of Specified Process license register was conducted on 2 February 2021. It is noted 

no records of industrial chimney with specified process licence located within 200m radius of 

the Application Site was identified. 

7.3.2. Further study of EIA report in the vicinity of the Application Site was conducted (i.e. Sheun 

Wan Golf Course [AEIAR-221/2019]). 2 nos. of chimneys are identified at 2 sources, from Lee 

Kum Kee and Techno Enterprises. The locations of chimneys are given in Figure 7-2. 

7.3.3. With reference to the HKPSG, recommended minimum buffer distance from the nearby 

industrial emission sources to minimise potential adverse air quality impact due to industrial 

emissions have been adopted as summarised in Table 7-2. 
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Table 7-2  Buffer distance from the Industrial Emissions 

Industrial 

Emission 

Sources 

No. of 

Chimneys 

Height of 

Chimneys 

(mAG) 

Ground 

Level 

(mPD) 

Height Difference 

between Chimney and 

Proposed Development [1], 

[2], [3] 

HKPSG Guideline 

Buffer Distance 

Requirement 

Lee Kum 

Kee 

(LECH01) 

1 30 5.1 <20m >200m 

Techno 

Enterprises 

(TECH01) 

1 10 5.6 <20m >200m 

Notes: 

[1] With reference to HKPSG chapter 9, the height difference is between the chimney exit level and the highest 

level of the Proposed Development. All levels are expressed in mPD. 

[2] For height difference less than 20m, the height difference shall be expressed as “<20m”. 

[3] Advised by Applicant, the preliminary height of the Proposed Development is 30.5mAG, ground level of 

Proposed Development is approximately 5.3mPD. 

7.3.4. Buffer zone for industrial emission from chimneys is presented in Figure 7-2. As shown in 

Figure 7-3a to Figure7-3e, a number of greenery areas along the east and south site boundary 

which will be used for transient use (i.e. walkway), would be situated within the 200m buffer 

zone of industrial emissions. Area suitable for air sensitive use / fresh air intake / openable 

window outside the buffer zone is shown in Figure 7-3. According to the current design, no 

air sensitive use will be presented at Application Site. All sensitive use (if any) will not rely on 

natural ventilation from openable windows, but instead MVAC for ventilation. With careful 

planning, fresh air intake location for sensitive uses (if any) will be located away from the 

buffer zones. With the implementation of the mitigation measures above, no adverse air 

quality impact on the Proposed Development is anticipated during operation phase. 

7.4. Vehicular Emissions from Application Site 

7.4.1. With reference to the nature of the Proposed Development (i.e. bus depot), vehicle travelling 

within the Application Site, and vehicles idling during maintenance, washing within the 

Application Site are identified as the main potential sources of vehicle emission from within 

the Proposed Development.  
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7.4.2. As advised by the Applicant, electric buses (eBus) will be parked at the Proposed 

Development. eBus is of zero emission with no toxic gases and particulates generated. No 

engine and gearbox are required in an eBus. eBus is of simple design with mainly High Voltage 

(HV) battery, electronic management system and drive motors. The battery, motors and 

associated electronics require replacement in daily operation only with rare onsite repair. 

Changing of engine oil and conduction of engine and gearbox overhaul as at conventional 

diesel bus depot are not required. The eBus Depot will be clean, with zero emission and quiet. 

As such, the proposed depot is considered environmentally superior to conventional fuel bus 

depot. Since eBus do not require the use of diesel, no tailpipe emission will be generated, 

and therefore no adverse air quality impact from the Proposed Development to the 

surrounding ASRs is anticipated. 

8. Conclusions 

8.1.1. Potential users in the Application Site will not rely on natural ventilation from openable 

windows, but instead central air conditioning and MVAC for ventilation to minimize the effect 

of vehicular emissions and industrial emissions as promulgated in the HKPSG. Fresh air intake 

for potential users in the Application Site will be located outside the buffer zones of open 

road traffic emission and industrial emissions from chimney. No adverse air quality impact is 

anticipated at the Application Site during operation phase. 

8.1.2. As advised by Applicant, electric buses (eBus) will be parked at the Proposed Development. 

eBus is of zero emission with no toxic gases and particulates generated. Since eBus do not 

require the use of diesel, no tailpipe emission will be generated, and therefore no adverse air 

quality impact from the Proposed Development to the surrounding ASRs is anticipated. 
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Appendix 7.1 

Confirmation of Road Type from Transport Department 
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Jamie Kam

From: Ka Fai CHAN <kafaichan@td.gov.hk>
Sent: Monday, 14 March, 2022 8:13 PM
To: Steven Lui
Cc: S L Ng
Subject: Re: Proposed Bus Depot at Dai Fuk Street, Tai Po, New Territories // Road 

Classification

Dear Mr. LUI,  
 
I have no objection to your urban road type on Dai Fuk Street and Dai Wah Street.  
 
Regards,  
Issac K F Chan  
E/TP2, TE/NTE, TD  
Tel: 2399 2406  
 
 
 
From:        Steven Lui <steven@lla.com.hk>  
To:        "kafaichan@td.gov.hk" <kafaichan@td.gov.hk>  
Cc:        S L Ng <slng@lla.com.hk>  
Date:        09/03/2022 05:34 PM  
Subject:        Proposed Bus Depot at Dai Fuk Street, Tai Po, New Territories // Road Classification  
         

 

Dear Mr. CHAN,  
  
We are the traffic consultant for the captioned.   
  
As per EPD’s comments received recently, we would like to seek your confirmation on the road types of 
the following road sections fronting the Site: 
  
 
1.        Dai Fuk Street (District Distributor)  
2.        Dai Wah Street (Local Distributor)  
  
Justifications are provided as below: 
  
Dai Fuk Street 
According to Transport Planning and Design Manual (TPDM), it states that district distributors are roads 
linking districts to the primary distributor roads.  
These roads usually have high capacity at-grade junctions, with peak hour stopping restrictions and parking 
restrictions throughout the day. 
Please note that Dai Fuk Street is a dual two carriageway connecting Dai Wah Street to the east and Ting 
Kok Road to the west.  
It links part of the Tai Po Industrial Estate to Ting Kok Road, which is classified as primary distributor under 
ATC.   
Also, peak hour stopping restrictions are observed along both the northern and southern kerbside of the 
carriageway. 



2

As a result, Dai Fuk Street can be considered to classify as a “district distributor” matching with the 
definition in the TPDM. 
  
Dai Wah Street 
According to TPDM, it states that local distributors are roads within districts linking developments to the 
district distributor roads.  
Please note that Dai Wah Street is a single carriageway which links few developments, such as Hong Kong 
Institute of Construction – Tai Po Training Ground  etc., to Dai Fuk Street and Dai Fat Street. 
As a result, Dai Wah Street can be considered to classify as a “local distributor” matching with the 
definition in the TPDM. 
  
We would be pleased if you could consider and provide your comment on the above.  
  
Should you have any query or require any additional information, please feel free to contact our Mr. S L Ng 
or the undersigned at 2831 9191. 
  
Thanks & Regards 
Steven Lui 
  
LLA Consultancy Ltd. 
Unit 610, 6/F., Island Place Tower, 
510 King's Road, North Point, Hong Kong 
Tel : (852) 2831 9191   Fax : (852) 2831 0003 
Web Site : http://www.lla.com.hk 
Email : steven@lla.com.hk 
Company Email : lla@lla.com.hk 
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 INTRODUCTION 

 Allied Environmental Consultants (“AEC”) has been appointed to conduct an Air Ventilation 
Assessment – Expert Evaluation (“AVA-EE”) to support of a Section 16 application for the 
Kowloon Motor Bus (KMB) Bus Depot at Dai Fuk Street, Area 33, Tai Po (hereinafter referred 
to as “Project Site”). 

 This S16 Planning Application aims to relax the building height from the current 2-storey 
restriction to 4-storey high, in order to provide more parking spaces and charging facilities 
for electric buses (eBus) in future. 

 

 OBJECTIVES 

 The main objectives of the study are to conduct a qualitative review and to evaluate 
potential air ventilation impact on the pedestrian wind environment within and in the 
vicinity of the Project Site using the methodology framework set out by relevant 
environmental standards, guidelines and technical circulars.  

 The methodology framework of this study is set out in the Technical Circular No. 1/06 and 
its Annex A - Technical Guide for Air Ventilation Assessment for Development in Hong Kong. 
The Technical Circular is jointly issued by Housing, Planning and Lands Bureau (HPLB) and 
Environment, Transport and Work Bureau (ETWB) in July 2006 (Technical Guide). 

 The scope of this study shall cover the following: 

• To identify any potentially affected areas due to the proposed building design 
including building heights, layout and deposition; 

• To provide recommendations for alleviating the potential air ventilation impact 
identified; 

• To identify any major wind corridors which should be preserved or reserved; and  

• To identify good design features.   
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 ASSESSMENT METHODOLOGY  

3.1. WIND AVAILABILITY DATA 

Hong Kong Observatory 

 The Hong Kong Observatory records the metrological data in Hong Kong. Among all the 
weather stations in Hong Kong, the nearest weather station to the Project Site is Tai Po 
Weather Station. Thus, the wind data from Tai Po Weather Station shall be used for the 
discussion on overall wind environment in the region.  

 According to the wind availability data from Tai Po Weather Station from 2000-2020, the 
annual wind rose revealed winds flowing from NNE, ENE and E while summer wind rose 
revealed winds flowing from NE, ENE, E, SE, WSW and W. 

 

 
 

Figure 1  Location of Hong Kong Observatory Weather Station 
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Figure 2  Annual Wind Rose of Tai Po Weather Station between 2000-2021 
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Regional Atmospheric Modelling System (RAMS) 

 Wind availability to the Project Site is evaluated with reference to the “Consultancy Study 
on Establishment of Simulated Site Wind Availability Data for Air Ventilation Assessments in 
Hong Kong”1 simulated by the meso-scale model of Regional Atmospheric Modelling System 
(RAMS) Version 6.0 at the horizontal resolution of 0.5km * 0.5km. 

 The Project Site is located within grid (081, 073) in Dai Fuk Street, Tai Po. Wind availability 
data at 200m was adopted in this assessment. According to Planning Department’s 
simulated data, wind roses, wind direction and wind probability data are provided in Figure 
3 and Table 1.  

 

  

 
1 http://www.pland.gov.hk/pland_en/info_serv/site_wind/site_wind/081073.html 
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 Wind Rose – Annual 

200m 

 
 Wind Rose – Summer 

200m 

 
Figure 3  Wind Rose at Grid (081, 073) 

 
  



Project No.: 1849 

KMB BUS DEPOT AT DAI FUK STREET, AREA 33, TAI PO 
AIR VENTILATION ASSESSMENT – EXPERT EVALUATION    

Allied Environmental Consultants Limited  Page 6 
Member of AEC Group (HKEX Stock Code: 8320.HK) 

Table 1  Wind Probability at 200m (Grid 081, 073) 
Wind Direction Annual Probability Summer Probability 

N 3.9% 0.8% 

NNE 4.3% 0.7% 

NE 3.8% 1.2% 

ENE 8.3% 3.5% 

E 30.0% 15.1% 

ESE 14.3% 11.5% 

SE 8.4% 13.6% 

SSE 4.1% 9.1% 

S 3.2% 7.7% 

SSW 4.2% 10.7% 

SW 2.6% 7.3% 

WSW 2.2% 5.6% 

W 3.0% 6.8% 

WNW 2.1% 3.7% 

NW 2.5% 2.0% 

NNW 3.0% 0.8% 

 

 According to RAMS wind data, annual prevailing winds are the incoming winds flowing from 
E, ENE, ESE and SE, while summer prevailing winds are flowing from E, ESE, SE and SSW 
directions. 

 

Wind Data from Previous Studies 

 There are several air ventilation assessments in Tai Po area. Their wind availability are 
summarized in below: 

⚫ Term Consultancy for AVA Services - Expert Evaluation on Air Ventilation Assessment 
for Tai Po Area (AVR/G/51); and 

⚫ Term Consultancy for Expert Evaluation and Advisory Services on Air Ventilation 
Assessment for Tai Po (AVR/G/90)  

 According to Term Consultancy for AVA Services - Expert Evaluation on Air Ventilation 
Assessment for Tai Po Area (AVR/G/51) which cover the entire Project Site, MM5 simulated 
wind rose of four locations within Tai Po Area was adopted. Location A of the 
aforementioned report is the closest to Project Site. The report concluded that the annual 
wind of Location A is mainly from the E while the summer wind is mainly coming from the E 
and the southerly quarters (including SE). 
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 In Term Consultancy for Expert Evaluation and Advisory Services on Air Ventilation 
Assessment for Tai Po (AVR/G/90), where the Project Area 3 of aforementioned report is 
located to the west of Project Site with a distance of approximately 630m, MM5 simulated 
wind rose is adopted. It concluded that the annual wind mainly comes from the NE and E 
while the summer wind is mainly coming from the E and the southerly quarters (including 
SE, S and SW) at 120m height. 

 In summary, different wind data reference have been review, Table 2 summarises the 
identified prevailing wind conditions of Dai Fuk Street, Tai Po. For a comprehensive 
discussion on air ventilation performance of the Project Site and the wind environment at 
pedestrian level, RAMS data is more appropriate as it is the most updated. In view of the 
close proximity of the HKO Tai Po Weather Station to the Project Site, the wind data from 
HKO Tai Po Weather Station is also adopted in this AVA-EE. 

 

Table 2  Wind Data Summary  

Sources Annual Wind Summer Wind 

HKO Tai Po Weather Station  
(2000-2020) 

NNE, ENE and E 
NE, ENE, E, SE, WSW, 

W 

RAMS data (Grid 081, 073) E, ENE, ESE and SE E, ESE, SE, SSW 

Previous 
Study 

AVA-EE for Tai Po Area 
(AVR/G/51) 

E E, SE 

AVA-EE for Tai Po (AVR/G/90) NE, E SE, S, SW 

Summary 
N, NE, 

NNE, ENE, E, ESE, 
SE 

ENE, SW 
NE, E, ESE, SE, S, SSW 
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 PROJECT DESCRIPTION 

4.1. SITE LOCATION AND PROPOSED DEVELOPMENT  

 Currently, the Project Site is an open depot used for bus parking (including washing and 
refilling). In order to support the “Roadmap on Popularization of Electric Vehicles” released 
by Environment Bureau in March 2021, additional storeys with sufficient charging and 
supporting facilities would be required for electric buses (“eBus”). Thus, KMB intends to 
develop a 4-storey depot at the Project Site and provide around 363 nos. charging-enabling 
bus parking bays for eBus.  

 The Project Site area is approximately 14,600 m2. It is bounded by Dai Wah Street to the east, 
the Dai Fuk Street to the south, Ting Kok Road to the west and further north.  

 The Project Site is zoned as “Other Specified Uses” annotated “Bus Depot” (“OU (Bus Depot)”) 
on the approved Tai Po Outline Zoning Plan (“OZP”) No. S/TP/30. The surrounding areas are 
the Tai Po Industrial Estate (“OU” zone) to the east, the Construction Industry Council (CIC) Tai Po 
Training Ground (Government, Institution, Community (“G/IC”) zone), MTR Tai Po Bus Maintenance 
Centre (“Road” zone) and Tai Po Waterfront Park (“Open Space” zone) to the south. The residential 
developments of Riviera Lodge, Fu Shin Estate (“Residential (A)” (“R(A)”) zone) and Yue Lok Village 
(“Village” (“V”) zone) are located at the west of the Project Site while the Tai Po Community Green 

Station, Tin Sam Sewage Pumping Station (“G/IC” zone), residential development at 63 Ting Kok 
Road (“Residential (C)” (“R(C)”) zone) and the “Green Belt” (”GB”) zone are situated at the 
north. Figure 4 shows the location of the Project Site.  

  
Figure 4   Location of Project Site 
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4.2. SURROUNDING ENVIRONMENT AND WIND CHARACTERISTICS 

Urban Morphology 

 As mentioned in Section 4.1, the Project Site is surrounding by “V”, “G/IC”, “R(A)”, “R(C)”, 
“OU” and “GB” zone with different building height. FIGURE 5 and Table 3 show the location 
of the surrounding developments and the relevant building height respectively.  

 The Construction Industry Council (CIC) Tai Po Training Ground located at the south of the 
Project Site will be included in the AVA-EE. However, the layout of CIC Tai Po Training Ground 
is not available at this stage, existing condition of one-storey temporary structure will be 
applied in this AVA-EE. 

Table 3  Building Heights of Major Development in the Surroundings 
 Surrounding Buildings Building Heights (mPD) 

1 Lee Kum Kee 22.85 

2 Hope well Slipform Engineering Ltd. ~11.9 

3 Techno Enterprise Ltd. 11.9 

4 Fulwealth Metal Factory Ltd. 11.6 

5 Pico International (HK)Ltd. 14.7 

6 Lee Kee Group Co. Ltd 20.4 

7 The Church of Christ in China (Former Kei Ching School) 
(currently vacant) 

~37 

8 Fu Shin Estate 102 

9 Kau Yan College and Confucian Tai Shing Ho Kwok Oui Chun 
College 

33.4 to 37.9 

10 Riviera Lodge 108.5 

11 Yue Lok Village 3 storeys (~30) 

12 Residential development at 63 Ting Kok Road (容廷軒) ~15 

13 Construction Industry Council (CIC) Tai Po Training Ground [1] 10.5 

14 MTR Tai Po Bus Maintenance Centre 11.2 

15 Jackel Porter Co. Ltd, Nifco and Oriental Printed Circuits 
Limited 

16.3 / 32.8/ 16.2 

16 Chiaphua Industries Ltd., Hong Kong Standards and Testing 
Centre, Hitachi Chemical Electronic Materials (Hong Kong Ltd.) 

29.2 / 23.9 / 31.6 

17 Golik Metal Manufacturing Co., Ltd. 21.3 

18 Hong Kong Note Printing Ltd., Universal (Hot-Dip) Galvanising 
Ltd. 

13.2 / 15.6 

19 South China Morning Post 35 

20 Alice Ho Miu Ling Nethersole Hospital 44.7 

21 Tai Po Methodist School 43.8 

Notes: 
[1] As the development programme of the CIC Tai Po Training Ground is currently not available, 
existing condition is applied. 
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Figure 5   Existing Surrounding Developments 
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Current Site Wind Environment 

 Refer to Section 3.1.10, the wind availability in the Project Site mainly come from NNE, ENE, 
E, ESE, SE in annual condition while winds from NE, E, ESE, SE, S, SSW are available in summer 
condition. 

 According to Term Consultancy for AVA Services - Expert Evaluation on Air Ventilation 
Assessment for Tai Po Area (AVR/G/51), the Project Site together with the unbuilt area on 
the west of Tai Po Industrial Estate are linked with Tai Po Waterfront Park to the south and 
hillside to the north, which provide a wide continuous air path connecting north wind system 
to the east wind system. 

Road/ Street Pattern 

 Road network facilitates wind penetration to the Project Site and the surrounding areas. The 
annual E wind would be facilitated by the major air path of Dai Hung Street, Dai Fuk Street 
and Ting Kok Road while Yuen Shin Road, Dai Wah Street would enhance the summer S and 
SSW wind. The major air paths around the Project Site are illustrated in Figure 6. 

Open Spaces and Waterfront 

 The Fung Yuen Playground is located at the northeast of the Project Site. Locating at the 
downwind area of Project Site under summer S and SSW wind, the Fung Yuen Playground 
and the vicinity are expected to receive sufficient downwind wind. 

 Two open spaces (i.e. Tai Po Waterfront Park and Yuen Shin Park) are located at the further 
south of the Project Site. It would be easier for the wind entering the Project Site from 
seaside through the unbuilt area bounded by Yuen Shin Road and Dai Wah Street and located 
at the west of Tai Po Industrial Estate. It forms a wide continuous air path in particular for 
summer SE, SSE, S and SSW wind from the sea. 

Topography 

 The topography in the close vicinity of the Project Site is relatively flat (with ground level of 
around 5 to 6 mPD) and surrounded by the Pat Sin Leng, Cloudy Hill and Sha Lo Tung in the 
north, Lam Tsuen in the west, Tai Mo Shan in the southwest. The topography descends from 
the high level at the north of the Project Site toward Tolo Harbour. The topography around 
the Project Site are illustrated in Figure 7. 

 For the wind coming from the north, the wind characteristics will be affected by the hills. 
Turbulence and re-circulation of wind when it moves downhill towards the Project Site is 
expected. Therefore, wind arriving at the Project Site from the north will be slightly 
weakened by the obstruction of the hills.   

 Moreover, the sea breeze coming from Tolo Harbour is unobstructed. The E to S wind is 
expected to skim over the Tai Po Industrial Estate and reach the Project Site. 
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Figure 6   Prevailing Wind Environment in the Project Site   
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Figure 7   Topography around the Project Site   
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 BASELINE SCHEME AND PROPOSED SCHEME  

 The Baseline Scheme presents the OZP compliance scheme. The Baseline Scheme consists 
of one 2-storey building block with the maximum height of approximately 20.74mPD. It will 
provide a power supply plant room, workshops, maintenance bays and car parking area. 

 The Proposed Scheme consists of one 4-storey building block with maximum height of 
35.74mPD. Similar to the Baseline Scheme, it consists of a power supply plant room, 
workshops, maintenance bays and car parking area.  

 Layout plans and section drawing of both schemes are shown Appendix A and Appendix B 
respectively.  

 Despite to the Proposed Scheme has a larger site coverage comparing to the Baseline 
Scheme, more good design features have been incorporated in the Proposed Scheme upon 
the consideration of Project Site and design constraint criterion. These good design features 
are discussed in the following sections. 
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Permeable Design at Ground Floor 

 Under the Proposed Scheme, the permeable design of min. 15m-wide N-S axis aligned 
opening with 6m headroom is adopted. It is expected that the opening would facilitate the 
north and south wind systems towards the downwind regions. 

 Figure 8 shows the building separation at ground floor under Baseline and Proposed Scheme. 

Baseline Scheme  
  

 

 

Proposed Scheme 
 

 

 

Figure 8   Ground Floor Layout Plan  
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Setback and Greenery Area 

 Under the Proposed Scheme, part of the building block at the south is slimmed and 
converted to greenery area. It acts as a setback (max. 10m-wide) from the Dai Fuk Street 
and allow more annual ENE, E and ESE wind travels along the Dai Fuk Street to the downwind 
regions including Yue Kok Village and Riviera Lodge etc. 

 The design of Baseline Scheme and Proposed Scheme are illustrated in Figure 9. 

Baseline 
Scheme  
  

 

Proposed 
Scheme 
 

 

Figure 9   Ground Floor Layout Plan  
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Vast Opening at the Building Façades 

 The proposed development is an enclosed bus depot with vast openings at the building 
façades to optimize the use of natural ventilation. Openings are observed under both 
Baseline and Proposed Scheme.  

 In view of the building height of the Baseline Scheme (20.74mPD), the incoming wind is 
expected to skim over the structure and reach the downwind areas. Openings at northern, 
eastern southern façades are provided to further to optimize the use of natural ventilation.  

 Under the Proposed Scheme (35.74mPD), the incoming wind would be affected by the 4-
storey Proposed Scheme. The vast openings are provided at the northern, eastern, and 
southern façade at G/F to 4/F to reduce the adverse impact to air ventilation caused by the 
Proposed Scheme. At least 10% area of each façade will be designated to opening in order 
to optimize the use of natural ventilation. No openings will be provided at the G/F and 1F of 
western façade to minimize noise impact to the noise sensitive receivers located to the west 
of the proposed development.  

 Under the annual condition, the NNE wind would penetrate the Project Site via the vast 
openings at northern and southern facade and eventually reach the downwind regions e.g. 
unbuilt area at the west of the Tai Po Industrial Estate. In the summer, the incoming S and 
SSW wind from waterfront would enter the Project Site and downwind areas through the 
openings at northern and southern facade. Hence, the adverse air ventilation impacts 
caused by the Proposed Scheme would be minimized. The sectional drawing of Baseline and 
Proposed Scheme are illustrated in Figure 10. 
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Baseline 
Scheme  
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Proposed 
Scheme 
 

 

 

 

 

 

 
 

Figure 10   Section Drawings  
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 EXPERT EVALUATION  

6.1. NNE AND NE WIND 

 According to Section 5.3.7 of the Term Consultancy for AVA Services - Expert Evaluation on 
Air Ventilation Assessment for Tai Po Area (AVR/G/51), the Project Site together with the 
unbuilt area on the north wind system to east wind system. Thus, the potential air ventilation 
under north wind system is addressed in this section. According to Table 2, NNE and NE are 
one of the annual and summer prevailing wind respectively.  

 Under the Baseline Scheme (20.74mPD), the incoming wind is expected to skim over the 2-
storey Baseline Scheme and reach the downwind regions e.g. Kau Yan College (max. 
37.9mPD) and the unbuilt area on the west of the Tai Po Industrial Estate (Light blue and 
dark blue arrows in Figure 11). 

 Under the Proposed Scheme (35.74mPD), the 4-storey Proposed Scheme may obstruct part 
of the incoming NNE and NE wind towards the downwind regions. Nevertheless, the vast 
opening at the northern and southern façade are adopted to allow the natural ventilation 
and reduce the adverse impact to ventilation caused by the Proposed Scheme (Light blue 
and dark blue arrows in Figure 12). 
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Baseline Scheme 

 

Figure 11   NNE and NE Wind (Baseline Scheme) 

Proposed Scheme 

 

Figure 12   NNE and NE Wind (Proposed Scheme) 
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6.2. ENE, E AND ESE WIND 

 E and ESE wind are the major prevailing wind under annual and summer condition while ENE, 
wind is the 4th prevailing annual wind. As discussed in Section 4.2.8 to 4.2.10, the terrain in 
the close vicinity of the Project Site is relatively flat (with ground level of around 5 to 6 mPD) 
and surrounded by several hills and mountain. The wind coming from the north would be 
weakened by the hills. However, strong wind from Tolo Harbour and the Tai Po Waterfront 
Park is expected to enter the Project Site under the annual condition. The prevailing ENE, E 
and ESE wind coming from Tolo Harbour would skim over the low-rise Tai Po Industrial Estate 
and arrive the Project Site. 

 Under the Baseline Scheme (20.74mPD), the ENE, E and ESE wind coming from Tolo Harbour 
are expected to enter the Project Site via the Dai Cheong Street and Dai Hung Street. The 
incoming wind would skim over the Tai Po Industrial Estate and reach the Project Site. In 
view of the building height of the Baseline Scheme (20.74mPD), the incoming wind is 
expected to skim over the structure and reach the downwind regions e.g. Yue Kok Village 
(~30mPD) and Riviera Lodge (108.5mPD) and Kau Yan College (max. 37.9mPD) (Light blue, 
dark blue and brown arrows in Figure 13). 

 Under the Proposed Scheme (35.74mPD), the ENE, E and ESE wind are expected to enter the 
Project Site via the Dai Cheong Street and Dai Hung Street. Also, a cluster of industrial 
buildings in Tai Po Industrial Estate is located at the east of Project Site. It is expected that 
the low-level wind would skim over the Tai Po Industrial Estate and eventually arrive the 
Project Site. The 4-storey Proposed Scheme is expected to obstruct part of the incoming ENE, 
and E wind towards the downwind regions such as Rivera Lodge. Nevertheless, the greenery 
area along the southern site boundary acts as a setback (max. 10m-wide) from the Dai Fuk 
Street. The incoming ESE wind is anticipated to reach the downwind regions without 
obstruction by the Proposed Scheme, the Proposed Scheme does not cause significant 
impact on the ESE wind performance. (Brown arrows in Figure 14). Moreover, openings at 
eastern and western building facades would allow some incoming E winds to penetrate the 
Proposed Scheme and minimize the adverse impact to air ventilation. (Dark blue arrows in 
Figure 14).  
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Baseline Scheme 

 

Figure 13   ENE, E and ESE Wind (Baseline Scheme) 

Proposed Scheme 

  

Figure 14   ENE, E and ESE Wind (Proposed Scheme) 
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6.3. SE WIND 

 SE wind is the annual and summer prevailing wind. The SE wind coming from Tolo Harbour 
and Tai Po Waterfront Park would skim over the low-rise Tai Po Industrial Estate and arrive 
the Project Site.  

 Under the Baseline Scheme (20.74mPD), the SE wind coming would skim over the low-rise 
Tai Po Industrial Estate and arrive the Project Site. The SE wind would further skim over the 
Baseline Scheme and reach the downwind regions including Yue Kok Village (~30mPD) (dark 
blue arrows in Figure 15). 

 Similar to the Baseline Scheme, the incoming wind would skim over the low-rise Tai Po 
Industrial Estate. Under the Proposed Scheme (35.74mPD), the incoming SE wind would be 
reduced by the 4-storey Proposed Scheme and affect the immediate downwind areas. The 
Proposed Scheme would capture the incoming SE wind and divert to the low level. (Dark 
blue arrows in Figure 16) 

 

  



Project No.: 1849 

KMB BUS DEPOT AT DAI FUK STREET, AREA 33, TAI PO 
AIR VENTILATION ASSESSMENT – EXPERT EVALUATION    

Allied Environmental Consultants Limited  Page 25 
Member of AEC Group (HKEX Stock Code: 8320.HK) 

Baseline Scheme 

 

Figure 15   SE Wind (Baseline Scheme)  

Proposed Scheme 

  

Figure 16   SE Wind (Proposed Scheme) 
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6.4. S AND SSW WIND 

 S and SSW wind are the summer prevailing wind and mainly come from the Tolo Harbour. 
Sea breeze coming from Tolo Harbour would reach the Project Site through the wide 
continuous air path to the south of Project Site consist of Tai Po Waterfront Park and CIC Tai 
Po Training Ground (1-storey temporary structures, 10.5mPD). Moreover, the existing access 
roads (including Yuen Shin Road and Dai Wah Street) and Yuen Shin Park would act as the 
air paths and facilitate the summer wind arriving the Project Site.  

 Under the Baseline Scheme (20.74mPD), the summer S and SSW wind coming would reach 
the Project Site via the Tai Po Waterfront Park, Yuen Shin Park, CIC Tai Po Training Ground 
and the existing access roads. The S and SSW wind would further skim over the Baseline 
Scheme and reach the downwind regions including residential development at 63 Ting Kok 
Road (~15mPD), Tai Po Community Green Station and Fung Yuen Playground. (Light blue and 
dark blue arrows in Figure 17Figure 17). 

 Similar to the Baseline Scheme, the incoming wind would flow along the wide continuous air 
path of Tai Po Waterfront Park and CIC Tai Po Training Ground (1-storey temporary 
structures, 10.5mPD) under the Proposed Scheme. Under the Proposed Scheme (35.74mPD), 
the incoming S and SSW wind would be reduced by the 4-storey Proposed Scheme and affect 
the immediate downwind areas. Nevertheless, the N-S axis aligned permeable design at G/F 
is widened to at least 15m-wide under the Proposed Scheme. The S and SSW wind would 
penetrate the Project Site via the 15m-wide permeable design with 6m headroom at ground 
floor and reach the downwind regions including residential development at 63 Ting Kok Road 
(~15mPD), Tai Po Community Green Station and Fung Yuen Playground (Light blue arrows in 
Figure 18). In addition, the vast openings at the northern and southern façade are adopted 
to allow the natural ventilation and reduce the adverse impact to downwind regions caused 
by the Proposed Scheme (Light blue and dark blue arrows in Figure 18). 
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Baseline Scheme 

 

Figure 17   S and SSW Wind (Baseline Scheme)  

Proposed Scheme 

 

Figure 18  S and SSW Wind (Proposed Scheme) 
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 CONCLUSIONS 

 An AVA-EE study was conducted for the Proposed KMB Bus Depot at Dai Fuk Street, Area 33, 
Tai Po to provide qualitative evaluation of wind performance of the proposed development 
under the Baseline and the Proposed Scheme.  

 The Baseline Scheme represents a OZP compliance scheme with two-storey-height bus 
depot with maximum height of 20.74mPD. In view of the building height of the Baseline 
Scheme, the incoming wind would skim over the Baseline Scheme and arrive the downwind 
regions. The Proposed Scheme presents the 4-storey enclosed depot with vast opening at 
the northern, eastern, and southern building facades with maximum height of 35.74mPD. It 
is anticipated that the Proposed Scheme would affect the immediate downwind areas, 
nevertheless, the following good design features have been incorporated in the Proposed 
Scheme to minimize the adverse effect to the air ventilation performance. 

 

Permeable Design at Ground Floor 

 Under the Proposed Scheme, the permeable design of min. 15m-wide N-S axis aligned 
opening with 6m headroom is adopted. It is anticipated that the opening would facilitate the 
north and south wind systems towards the downwind regions. 

 Setback and Greenery Area 

 Part of the building block at the south is slimmed and converted to greenery area. It acts as 
a setback (max. 10m-wide) from the Dai Fuk Street and allow more annual ENE, E and ESE 
wind travelling to the downwind regions. 

Vast Opening at the Building Façade 

 The vast openings are provided at the northern, eastern, and southern façade at G/F to 4/F 
to reduce the adverse impact to air ventilation caused by the Proposed Scheme. It is 
anticipated the openings would be effective to maximize the wind penetration in both 
annual and summer condition. At least 10% area of each façade will be designated to 
opening in order to optimize the use of natural ventilation. No openings will be provided at 
the G/F and 1F of western façade to minimize noise impact to the noise sensitive receivers 
located to the west of the proposed development. 

 The building height of the Proposed Scheme increased from 20.74mPD to 35.74mPD. 
Blockage effect to the immediate downwind regions is anticipated. Due to the building 
constraint, extensive openings such as: urban window in building facades cannot be 
provided. Nevertheless, the several good design features have been considered in the 
Proposed Scheme to minimize the adverse impact to the air ventilation.  
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Appendix A – Layout Plans and Sectional Drawings of the 
Baseline Scheme 
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Appendix B – Layout Plans and Sectional Drawings of the 
Proposed Scheme 
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1. Introduction 

1.1.1. Allied Environmental Consultants Limited (AEC) was commissioned by the Kowloon Motor 

Bus Company (1933) Limited (KMB) to undertake the Consultancy Service for the Section 16 

Town Planning Application for the KMB Tai Po Bus Depot (hereinafter refer to as the 

“proposed Project”).  

1.1.2. The Project Site with a site area of 14,600 m2 is located on the northeastern outskirts of Tai 

Po Town, bounded by Ting Kok Road to the west and Dai Fuk Street to the south. It will be 

served as a depot for electric buses (“eBus”) only. eBus will be charged and parked overnight, 

vehicular maintenance activities and bus washing will also be carried out within the Project 

Site. 

1.1.3. This Drainage and Sewerage Impact Assessment (DSIA) is prepared in support of the Section 

16 Planning Application to identifies and assesses the potential impacts on public drainage 

and sewage system and recommends mitigation measures where required, for the 

construction and operation of the proposed Project. This S16 Planning Application aims to 

relax the building height from the current 2-storey restriction to 4-storey high, in order to 

provide 363 nos. bus parking space and charging facilities for electric buses (eBus) in future. 

1.1.4. According to Part 1 Schedule 2 Section A.6 (Roads, railways and depot) of the Environmental 

Impact Assessment Ordinance (EIAO), a transport depot located less than 200m from the 

nearest boundary of an existing or planned (a) residential area; (b) place of worship; (c) 

educational institution; or (d) health care institution shall be classified as a Designated Project.  

As the Project is located at less than 200m from residential developments, namely Yue Kok 

Village and Riveria Lodge, and educational institutes, including Kau Yan College, it is therefore 

classified as a Designated Project. Permission to apply directly to permit (DIR) under EIAO is 

also applied concurrently/ subsequently with this S16 Planning Application.  
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2. The Proposed Project and Existing Environment 

2.1.1. The Proposed Project is situated at the northeastern outskirts of Tai Po Town, bounded by 

Ting Kok Road to the west and Dai Fuk Street to its south. The location of the Proposed Project 

and its environs is presented in Figure 2.1. The proposed layout plan is attached in Appendix 

2.1. 

2.1.2. The Project Site falls within an area zoned “Other Specified Uses” annotated “Bus Depot” 

(“OU (Bus Depot)”) on the approved Tai Po Zoning Plan (OZP) (No. S/TP/30). It is currently 

held by KMB under a Short Term Tenancy (STT) granted by the Government for bus parking 

(including washing & refilling). 

2.1.3. The proposed project will be constructed in the form of a 4-storey depot providing around 

363 nos. charging-enabling bus parking bays for eBus only. The building height of the 

proposed depot is 30.5m tall at +35.74 mPD. The proposed project comprising various 

facilities for vehicle washing and repair operation, vehicle parking and charging as well as 

offices. It is anticipated to be constructed in Year 2022, and completed in Year 2025 

tentatively. The Project Site is currently paved with concrete surface and the proposed depot 

is fully covered. 

2.1.4. Four automatic vehicle washing machines will be installed in the proposed depot, which are 

equipped with simple filtration to treat wastewater generated from vehicle washing. The 

treated effluent will be reused for vehicle washing only, and will not be reused on other 

purposes such as portable uses, flushing, irrigation or floor cleaning. 

2.1.5. Based on the best available information at the time of this study, there are 500mm diameter 

rising mains run along Ting Kok Road and Dai Fuk Street at the west and south of the site 

respectively. However, there is no public foul sewer identified along Dai Fuk Street, Dai Wah 

Street and Ting Kok Road. The existing sewerage system at the vicinity is illustrated in Figure 

2.2. Therefore, the existing Sewage Treatment Plant (STP) at the southwest corner of the 

depot will be demolished and rebuilt on site in this proposed project. The re-provided STP 

will be located near the northeast corner of the Project Site. The location of existing and re-

provided STP, as well as the discharge point of the treated effluent from the re-provided STP 

is presented in Figure 2.4.  
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2.1.6. Based on the drainage layout plan of the existing depot in Appendix 2-2, there are storm 

water manholes and pipes throughout the site. On the other hand, public storm water drains 

are available at the south of the Project Site, along Dai Fuk Street and connecting to the box 

culvert at Dai Wah Street. The existing drainage system at the vicinity is presented in Figure 

2.3. 

2.1.7. The surface runoff and treated effluent from the on-site STP from the Proposed Project will 

be collected by the storm water manholes and surface channel within the Project Site, and 

discharged to the stormwater terminal manhole (SWTM01), to be diverted to the public 

stormwater manhole SMH1000577. The preliminary layout of drainage system from G/F to 

R/F is provided in Figure 2.5 for indicative purpose only and subject to review and confirm 

during detail design stage.  

3. Environmental Legislation, Standards and Guidelines 

 General 

3.1.1. Water quality in Hong Kong is legislated by the provisions of the Water Pollution Control 

Ordinance (Cap 358) (“WPCO”). Hong Kong Waters are divided into ten Water Control Zones 

(“WCZ”) and four supplementary water control zones. The Project Site is in the Tolo Harbour 

and Channel WCZ. The Technical Memorandum on Standards for Effluents discharged into 

Drainage and Sewerage Systems, Inland and Coastal Water gives guidance on the permissible 

effluent discharges based on the type of receiving water (foul sewers, storm water drains, 

inland and coastal waters). The water quality standards as stipulated in the TM-DSS will have 

to be met during the construction and operation stages.  

3.1.2. With reference to Table 7 of TM-DSS, as the proposed project is located within Tolo Harbour 

and Channel WCZ, the pollutant loading for effluents discharged into coastal waters of the 

respective WCZ shall be considered. The standards of effluents discharge of Biochemical 

Oxygen Demand (BOD) and Suspended Solids (SS) are extracted below.  
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Table 3-1 Standards for Effluents Discharge under TM-DSS 

Load Type 

Standards for effluents discharge (mg/L) 

Flow rate  

<=1000 m3/day 

Flow rate  

>1000 m3/day and 

<=6000m3/day 

BODs 20 10 

SS 30 15 

3.1.3. As stipulated in the Building (Standards of Sanitary Fitments, Plumbing, Drainage Works and 

Latrines) Regulations 41(1), 40(2), 41(1), 90 and recap in ProPECC PN 5/93, foul water should 

be discharged to a foul sewer and surface water should be discharged via rainwater pipes to 

stormwater drains.  

3.1.4. With reference to ProPECC PN 5/93 item (6), suitable treatment facilities may be required to 

be provided if trade waste may be discharged into any drain or sewer. Moreover, as stated 

in item (9) of the same Practice Note, the design of small sewage treatment plant should in 

general meet the requirements given in the “Guidelines for the Design of Small Sewage 

Treatment Plants” published by EPD. The recommendations in designing small sewage 

treatment plant shall be considered and followed.   

3.1.5. Other relevant guidelines include: 

• Water Pollution Control Ordinance (WPCO); 

• Hong Kong Planning Standards and Guidelines issued by the Planning Department; 

• Water Supplies Department (WSD) Water Quality Criteria; 

• Technical Memorandum on Standards for Effluents Discharged into Drainage and 

Sewerage Systems, Inland and Coastal Waters (WPCO-TM); 

• Practice Note for Professional Persons on Construction Site Drainage (ProPECC PN 

1/94);  

• Practice Note for Professional Persons on Drainage Plans subject to Comment by the 

Environmental Protection Department (ProPECC PN 5/93);  

• Sewerage Manual (SM) and the Guidelines for Estimating Sewage Flows for Sewage 

Infrastructure Planning (GESF); and 

• Guidelines for the Design of Small Sewage Treatment Plants issued by EPD. 
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4. Sewerage Impact Assessment 

 Scope 

4.1.1. The aim of this Sewerage Impact Assessment (SIA) is to assess the sewage discharge 

requirement arising from the proposed project, and whether the capacity of the existing 

sewerage network serving the project site is sufficient to cope with the sewage from the 

proposed project. Recommendations will also be made to cater for the situation in case there 

is no sufficient capacity of the existing sewerage network.  

 Identification of Pollution Sources during Operation Phase 

4.2.1. Major potential sources of sewerage impact during operation phase of the proposed project 

are identified as follows: 

• Sewage generated from staff at office and depot; and  

• Sewage generated from automatic vehicle washing machine. 

 Estimation of Sewage Flow from Proposed Project 

4.3.1. Sewage from the operation of the proposed project would be mainly generated from toilet 

facilities in workshop and office (i.e. sanitary wastewater), and four automatic vehicle 

washing machines to serve 363 nos. buses parked in the depot. No catering services, e.g. 

canteen, will be provided in the proposed project. The generated sewage will not comprise 

of any heavy metal. 

4.3.2. Based on the total number of staff as advised by the operator, the amount of sewage 

generated from staff in depot is estimated in Table 4-1 and Appendix 4-1. 

Table 4-1  Total Number of Staff and the Estimated Sewage Generation 

Remarks: 

Staff 

Person 

Unit Flow Factor [1] 

Average Dry 

Weather Flow 

(ADWF) 

m3/person/day m3/day 

Office Staff 50 0.18 9 

Maintenance Staff 320 0.18 57.6 

  Total 66.6 



Project No. 1849 
Drainage and Sewerage Impact Assessment for KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po 
  

 

Allied Environmental Consultants Limited  Page 10 
Member of AEC Group (HKEX Stock Code: 8320.HK)  

 

 

[1]: Referring to Table T-2, Category J3 (Transport, Storage and Communication) and Commercial Employee, 

under the Guidelines for Estimating Sewage Flow for Sewage Infrastructure Planning Version 1.0 (EPD/TP 

1/05) issued by the Environmental Protection Department.  

4.3.3. Potential contaminated water with oil, grease and suspended solids may be generated from 

four automatic vehicle washing machines. The machines would be equipped with water 

recycling system. According to the operator, around 70% of the wastewater will be recycled 

and reused by the automatic vehicle washing machines. Water loss from evaporation is 

expected. The wastewater will be collected and discharged to the on-site STP only when the 

sump pit of 8m3 (size of 2m x 2m x 2m) overflows. It is assumed that 30% of the water from 

vehicle washing machines will be discharged to STP as a conservative approach.  

Table 4-2  Parameters and Estimated Sewage Generation of Automatic Vehicle Washing 

Machine 

 

4.3.4. To summarize, the total average dry weather flows (ADWF) from staff and automatic vehicle 

washing machines is estimated to be 141.6 m3/d (66.6 m3/d + 75 m3/d). The detail calculation 

of sewage generation from the proposed project is shown in Appendix 4-1. 

4.3.5. As mentioned in S2.1.5, the existing STP will be demolished and re-provided onsite in the 

proposed project. The contaminated wastewater would be properly collected and treated 

within the re-provided STP before discharging to the public drainage system. Oily waste 

collected by petrol interceptors onsite is considered and disposed of as chemical waste.  

Parameters Unit Remarks 

No. of Service 500 wash/day 
Provided by 4 automatic 

vehicle washing machine 

Water 

Consumption 
250 L/min  

Duration of each 

Washing 
2 min/wash  

Estimated Water 

Consumption 
250 m3/day  

Efficiency of 

Wastewater 

Recycling 

70 % 

It is assumed that 70% of 

wastewater in the machine will 

be reused, and 30% will be 

discharged to STP. 

Estimated 

Wastewater to 

STP 

75 m3/day  
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 Potential Impact on Public Sewerage System 

4.4.1. As mentioned in S2.1.5, there are existing rising mains run along Ting Kok Road and Dai Fuk 

Street. No public sewer pipe connected from the Project Site to the surrounding sewerage 

network. Furthermore, the sewage generated onsite will be treated by the re-provided STP 

and discharged to the public drainage system eventually. Hence, no sewage generated will 

be discharged to the public sewerage system and impact is not envisaged. 

 Onsite Sewage Treatment Plant 

4.5.1. “Guidelines for the Design of Small Sewage Treatment Plants” (The STP Guidelines) and 

WPCO should be followed in designing the on-site STPs in the later detail design stage. The 

exact treatment process would be subject to later detailed design. It will be necessary for the 

STP to achieve adequate treatment capacity and the necessary discharge standards, as set 

out in EPD’s Technical Memorandum – Standards for Effluents Discharged into Drainage and 

Sewerage Systems, Inland and Coastal Waters. 

4.5.2. The capacity of the STP shall be designed to cater for the design flow rate from the proposed 

project, the design flow factor of 3 times of the ADWF is adopted for the proposed project, 

with provision of equalization tank. Two duty and one standby pumps will be provided in 

equalization tanks as far as practicable to limit the flow through the treatment units to within 

1.5 times the daily average flow rate during average flow rate during off-peak periods. 

4.5.3. A re-provided STP will be constructed to cater for the design peak flow of 424.8 m3/d, with 

the provision of an equalization tank. The calculation is given in Table 4-3 and Appendix 4-2. 

 

Table 4-3 Estimation of the Required Volume for the Sewage Treatment Plant 

Average Dry Weather 

Flow (ADWF) (m3/day)  
Total Average 

Dry Weather 

Flow (ADWF)  

(m3/d)  

ADWF 

factor 

[1] 

Design Peak 

Flow Rate from 

Proposed 

Project (m3/d) 

Design Flow 

Rate from 

Proposed 

Project 

(m3/hr) 

Sewage 

(Staff) 

Bus 

Washing 

66.6 75.0 141.6 3 424.8 17.7 

Note: 

[1] The design peak flow factor is reference from EPD’s ‘“Guidelines for the Design of Small Sewage Treatment 
Plants”. For the Proposed Development, 3 times Average Dry Weather Flow (ADWF) is adopted, with 
equalization tank provided to equalize excess flow. 
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4.5.4. Sludge storage tank with deodorization facilities will be provided in the STP. The sludge after 

having been dewatered and thickened will be tankered away to the landfill for disposal, 

subject to confirmation with future licensed collector/ contractor. All wastewater, if any, 

generated from the sludge dewatering process should be treated properly by the proposed 

on-site STP.  

4.5.5. As is good practice for STP, measures will be incorporated into the design to minimize the 

risk of emergency overflow from the STP. As the STP is designed to cater for a peak flow of 3 

times the daily average flow rate, 2 duty and 1 standby pumps should be provided in 

equalization tanks as far as practicable to limit the flow through the treatment units within 

1.5 times the daily average flow rate during off-peak periods. This is to even out the flow as 

much as possible. Other measures include secure power supplies and appropriate alarms, as 

well as comprehensive Operation and Maintenance procedures, to keep the facilities in good 

working order. Holding tank for emergency storage/retention will be included with adequate 

capacity (e.g. to store 6-hour of ADWF discharge) to minimize need of emergency discharge. 

In the event of any emergency overflow, on-call crews will follow the overflow emergency 

response plan and proceed with the best response to correct the problem at once. For 

example, the alarm system will be activated once overflow occurs. The on-call crews will 

provide instant response by acknowledging the alarm, to investigate the cause of overflow 

and correct the problem. The alarm system will be repeated until it is acknowledged. In 

addition, the on-call crews will ensure the standby pump is switched on and contain the 

overflow sewage using temporary weirs or vacuum trucks, where applicable.  

4.5.6. The STP will also be subject to regular maintenance to ensure it functions in designed 

condition and optimal performance, and can minimize any emergency situation. KMB will be 

responsible for construction and maintenance of the STP. In addition, regular self-monitoring 

will be conducted to ensure the quality of the treated effluent shall meet the applicable 

standard before discharge. Monitoring program will be devised for Terms & Conditions of the 

system. A discharge license will be applied prior the development commencement and 

monitoring requirements under the license would be strictly followed as per WPCO.  

Necessary discharge standards, as set out in EPD’s Technical Memorandum – Standards for 

Effluents Discharged into Drainage and Sewerage Systems, Inland and Coastal Waters will be 

adopted. 
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 Estimation of Pollutants Loading from Proposed Project 

4.6.1. With reference to the STP Guidelines, the following unit load factors (“ULFs”) for different 

types of pollutant generated from the proposed project as shown in Table 4-4 have been 

used in calculation of total pollutant loads.  

Table 4-4 Unit Load Factor 

Load Type 
Unit Load Factor 

Services [1] 

BODs (kg/day/person) 0.023 

SS (kg/day/person) 0.023 

Remarks: 

[1]: The recommended loadings for BOD and SS for Office (not including canteen) Appendix 2 in “Guidelines 

for the Design of Small Sewage Treatment Plants” by EPD are adopted for the calculation for worst case 

scenario for pollutant loadings generated from the Project Site.  

4.6.2. The loadings of pollutants generated from the raw sewage from the proposed project is 

summarized in Table 4-5.  

Table 4-5 Estimated Pollutant Loadings from Proposed Project 

Load Type 
Pollutant Loadings (kg/day) 

Services 

SS 8.51 

BOD 8.51 
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 Polluting Loads Removal Requirements 

4.7.1. According to WPCO TM-DSS, sewage shall be treated to acceptable standards prior discharge 

to stormwater drainage, before discharging to the coastal waters of Tolo and Port Shelter 

WCZ. The STP shall be designed to remove sufficient BOD and SS in the sewage generated 

from proposed project, to the effluent standards set out, for Group I Coastal Waters, in the 

Technical Memorandum before discharging into the drainage network. The pollutants 

loading generated from the proposed project, and the standards for effluents discharge are 

illustrated in Table 4-6: 

 

Table 4-6 Loading from the Proposed Project 

Load Type 

Loading from 

the Proposed 

Project 

(kg/day) 

Sewage Flow 

Rate  

(m3/day) 

Loading from the 

Proposed Project 

(mg/L) / 

(CFU/100ml) 

Standards for 

effluents 

discharge 

(mg/L) [1] 

BOD 8.51 66.6 127.8 20 

SS  8.51 66.6 127.8 30 

Remarks: 

[1] Reference to Table 7, Standards for effluents discharged into the coastal waters of Tolo and Port Shelter Water Control 

Zones, Technical Memorandum - Standards of Effluent Discharged into Drainage and Sewerage Systems, Inland and Coastal 

Waters. 

 Conclusion 

4.8.1. The treated effluent will be discharged to the terminal stormwater manhole onsite and 

discharged to public drain along Dai Fuk Street (see Chapter 5). Discharge from STP and 

surface runoff are accounted in the Drainage Impact Assessment. It is confirmed that there 

will be no additional discharge to public drain after development with treated effluent 

accounted. No unacceptable impacts are expected from the proposed discharge of the 

treated effluent. With the STP re-provided onsite, there is no sewerage connection to the 

public sewerage system.  

4.8.2. Details of the proposed STP including emergency discharge, emergency storage/ retention 

arrangement and the sludge disposal arrangement will be provided after specialist contractor 

and licensed collector are engaged. The proposal will be submitted to relevant departments 

for approval. 
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5. Drainage Impact Assessment 

 Scope 

5.1.1. The aim of this Drainage Impact Assessment (DIA) is to assess whether capacity of the existing 

drainage network serving the Project Site is sufficient to cope with the stormwater runoff 

after development.  

 Existing Site and Drainage System 

5.2.1. The Project Site is currently paved with concrete without any greenery. As per PNAP-152, 

greenery area will be maintained as at least 20% in the Proposed Project. It helps to enhance 

infiltration and reduce surface runoff. In view of increase non-paved area, decrease in total 

surface runoff is anticipated.  

5.2.2. According to the drainage layout plan of the existing depot provided in Appendix 2-2 and 

Figure 2-3, the storm water terminal manhole (SWTM01) is located at the southeast of the 

project site, connecting to the public stormwater manhole SMH1000577. It is then conveyed 

to the box culvert (4000mm width x 2700mm height) along Dai Wah Street.  

5.2.3. The surface runoff and treated effluent from the on-site STP from the Proposed Project will 

be collected by proposed rain water manholes throughout the project site and directed to 

the SWTM01 for discharging to public drainage network. A preliminary layout of drainage 

system is provided in Figure 2-5 for indicative purpose and subject to review and confirm 

during detail design stage.  

 Assessment Methodology  

5.3.1. Surface runoff within the Project Site and treated effluent discharged from the re-provided 

STP will be collected and discharge to public stormwater manhole SMH1000577. The 

discharge rate of the effluent is presented in Appendix 5-1.  

5.3.2. The drainage calculations are in accordance with the Storm Water Drainage Manual (fifth 

edition, Jan 2018) published by Drainage Services Department (DSD). Rational Method shall 

be applied to estimate the peak surface runoff values. The idea behind the Rational Method 

is that for a spatially and temporally uniform intensity i, which continues indefinitely, the 

runoff at the outlet of a catchment will increase until the time concentration tc, when the 

whole catchment is contributing flow to the outlet. The peak runoff is calculated as follows: 
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QP = 0.278 C i A……………………………… (1) 

Where   Qp  =  peak runoff in m3/s 

C  =  runoff coefficient (dimensionless) 

i  =  rainfall intensity in mm/hr 

A  =  catchment area in km2 

5.3.3. Runoff coefficient C depends on the permeability, slope and pond character of the surface; 

rainfall intensity i, is the average rainfall intensity selected on the basis of the design rainfall 

duration and return period. 

 Peak Flow Estimation 

5.4.1. The peak flow from the Proposed Project is calculated from equation (1) as mentioned in 

S5.3.2. Detailed calculation is tabulated in Appendix 5-1 and summarized in Table 5-1 below: 

Table 5-1  Estimated Peak Flow for the Project Site 

Catchment / Source Peak Flow (m3/s) 

Project Site Surface Runoff 0.701 

Treated effluent discharged from sewage treatment plant 0.005 

Total: 0.706 

 

 Potential Impact on Public Stormwater System due to Surface Runoff 

5.5.1. The project site is currently a gently flat land and paved with concrete surface. The proposed 

development is basically built on the paved surface without major changes in surface 

properties and gradient, which will not significantly alter the overall catchment 

characteristics. Moreover, eBuses are fully powered by electricity, leakage of diesel or engine 

oil that contaminate the surface runoff is not expected during heavy rainfall. 

5.5.2. All maintenance activities will be carried out in the enclosed depot. No maintenance activity 

will be carried out on roof floor. Proper drainage will be provided in each plant room on roof 

floor to ensure no wastewater or run-off from plant room will enter the uncovered portion 

of the roof. Contamination of rainwater from plant room is not anticipated. 
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5.5.3. The proposed project is for electric buses only and no engine oil and gearbox oil are required. 

However, only minimal lubricating oil will be used during bus maintenance. Oil/ Petrol 

interceptors will be installed at drainage system downstream of any oil/fuel pollution sources. 

Oil/ Petrol interceptors will be emptied and cleaned regularly to prevent the release of oil 

and grease into the stormwater drainage. The proposed location of oil/ petrol interceptor at 

respective floor and the inter-connection with proposed stormwater drainage at each floor 

is presented in Figure 2.5.  

5.5.4. No fertilisers or pesticides will be routinely used for vegetation management in landscape 

area in accordance with the General Specification for Building (2012 edition) by Architectural 

Services Department (ASD). During heavy rainfall, trace of pollutants may be wash-off and is 

often bound or adsorbed onto particles (i.e. loose soil or litter). The stormwater drainage 

system on site will be equipped with silt trap to remove the particles and associated 

pollutants. The stormwater discharge will satisfy the effluent standards and requirements 

stipulated in the WPCO-TM, notably, with respect to prohibited substances as stated in 

clauses 8.4 and 9.1, as the case may be. The detailed design of silt traps will be reviewed and 

confirmed during detailed design stage so that WPCO-TM, in particular, the aforesaid 

requirements pertaining to prohibited substances, will be complied with. 

 Potential Impact on Public Stormwater System due to Reprovision of STP 

5.6.1. In general, the project site will still be entirely paved with concrete surface area as same as 

the current situation, it is expected that there will be updates on the design flow of the re-

provided STP. Referring to Table 4-3, the design flow rate of re-provided STP will be 

17.7m3/hr, which is equivalent to 0.005m3/s. As mentioned, the treated effluent from STP 

will be collected in SWTM01 and eventually discharge to SMH1000577. 

5.6.2. Hydraulic capacities of the stormwater drainage pipes are calculated with reference to the 

DSD Stormwater Drainage Manual (Fifth Edition).  

5.6.3. The capacity check is to evaluate the contribution from the re-provided STP and surface 

runoff from the subject site. Detail calculation is included in Appendix 5-1. 
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 Drainage Proposal 

5.7.1. At present, the surface runoff and treated effluent from existing STP will be collected in 

SWTM01 and discharged to SMH1000577 through 450mm diameter stormwater pipe, and to 

be discharged into the box culvert. The stormwater pipe connected between SWTM01 and 

SMH1000577 need to be upgraded to 675mm diameter to have sufficient drainage capacity 

as refer to Appendix 5-1.  

Table 5-2 Details of the Upgraded Stormwater Pipe 

Manhole 
Diameter 

of Pipe 

(mm) 

Length of 

Pipe (m) 

Inlet Invert 

Level (mPD) 

Outlet Invert 

Level (mPD) 
From To 

SWTM01 SMH1000577 675 26 3.53 3.18 

 Hydraulic Capacity of the Drainage System 

5.8.1. The Colebrook-White and Manning frictional resistance equations with reference to the 

Stormwater Drainage Manual (Fifth Edition) are used to calculate the hydraulic capacities of 

the stormwater drainage pipes. 

5.8.2. As defined in Section 6.6.2 in Stormwater Drainage Manual, 50 years of the return periods 

for an Urban Drainage Branch System is adopted for the assessment. According to the 

calculation as tabulated in Appendix 5-1, the total flows from the Project Site under 1 in 50 

years storm event are found to be 0.706m3/s after the Proposed Development, as 

summarised in Table 5-3. 

5.8.3. Surface runoff from Dai Fuk Street at the immediate south of Project Site is expected to be 

collected by SMH1000577 and discharged into the box culvert, delineation plan of this 

catchment is presented in Figure 2-6. Runoff from this catchment is also included in the 

calculation to assess the adequacy of the proposed stormwater pipe, it is found that 

0.248m3/s peak flow is expected from this catchment.  

Table 5-3 Estimation of Peak Flow and Capacity Check 

Manhole 
Catchment 

Total Flow from 

catchment 

(m3/s) 

Percentage 

of capacity 
From To 

SWTM01 SMH1000577 Project Site  0.706 77% 

SMH1000577 
Box Culvert 

SBP1000262 

Project Site, Dai Fuk 

Street 
0.954 36% 
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5.8.4. With the upgrading works proposed at stormwater pipe connecting SWTM01 and 

SMH1000577 to 675mm diameter, no adverse stormwater drainage impact due to the 

Proposed Development would be imposed to the existing drainage system. In addition, the 

occupancies of pipes are predicted to be below 80% of the full capacity over 50 years return 

period, when the Proposed Development will undertake.  

5.8.5. Layout of major drainage channels within the Proposed Development will be submitted to 

the relevant authorities (including EPD and DSD) for approval during detailed design stage. 

All drainage facilities shall be designed and constructed to conform to the requirements laid 

down in: 

• The Stormwater Drainage Manual, DSD 

• The General Specification for Civil Engineering Works, Hong Kong Government 

• The DSD Standard Drawings 

 Conclusion 

5.9.1. In general, the Project Site will still be entirely paved with concrete surface area after 

redevelopment. There is no significant change on gradient and surface characteristics. Onsite 

Sewage Treatment Plant will be re-provided with higher design flow rate. The treated effluent 

from STP and surface runoff will be collected at stormwater terminal manhole (SWTM1) and 

discharge to public drainage network. With the upgrading works of the stormwater pipe 

connecting SWTM01 and SMH1000577 to 675mm diameter, potential impact to stormwater 

drainage system is not anticipated. 

5.9.2. Since the stormwater will be properly treated to satisfy the effluent standards prior to 

discharge and complies with the clearance requirements as listed in the WPCO and its TM, 

no adverse water quality impact on the public stormwater drainage system is anticipated 

during operation of the Project.   
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6. Temporary Drainage Arrangement and Audit Requirement for 

Construction Stage 

 Construction Site Runoff 

6.1.1. In accordance with Professional Persons Environmental Consultative Committee Practice 

Notes (ProPECC PN) 1/94, potential water quality impact shall be minimised by the 

implementation of construction phase mitigation measures and general good site practices 

including but not limited to the following: 

• At the establishment of works site, perimeter cut-off drains to direct off-site water 

around the Project Site should be constructed with internal drainage works and 

erosion and sedimentation control facilities implemented. Channels (both temporary 

and permanent drainage pipes and culverts), earth bunds or sand bag barriers should 

be provided to divert the stormwater to silt removal facilities. The design of the 

temporary on-site drainage system will be undertaken by the contractor prior to the 

commencement of construction, followed by proper maintenance and management 

practices throughout the construction phase; 

• Dikes or embankments for flood protection should be implemented around the 

boundaries of earthwork areas. Temporary ditches should be provided to facilitate 

the run-off discharge into an appropriate watercourse, through a silt/sediment trap. 

Silt/sediment traps should also be incorporated in the permanent drainage channels 

to enhance deposition rates; 

• The design of efficient silt removal facilities should be based on the guidelines in 

Appendix A1 of ProPECC PN 1/94, which states that the retention time for silt/sand 

traps should be less than 5 minutes under maximum flow conditions. The sizes may 

vary depending upon the flow rate, but for a flow rate of 0.1m3/s, a sedimentation 

basin of 30m3 would be required and for a flow rate of 0.5m3/s the basin would be 

150m3. The detailed design of the sand/silt raps should be undertaken by the 

contractor prior to the commencement of construction; 

• The construction works should be programmed to minimise surface excavation works 

during rainy seasons (April to September), as possible. All exposed earth areas should 

be completed and vegetated as soon as possible after completion of the earthwork, 

or alternatively, within 14 days of the cessation of earthworks where practicable. 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, temporary access roads should be protected by crushed stone or gravel, 

as excavation proceeds. Intercepting channels should be provided (e.g. along the 

crest/edge of excavation) to prevent storm runoff from washing across exposed soil 

surfaces. Arrangements should always be in place to ensure that adequate surface 

protection measures can be safely carried out well before the arrival of a rainstorm; 



Project No. 1849 
Drainage and Sewerage Impact Assessment for KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po 
  

 

Allied Environmental Consultants Limited  Page 21 
Member of AEC Group (HKEX Stock Code: 8320.HK)  

 

 

• All drainage facilities and erosion and sediment control structures should be regularly 

inspected and maintained to ensure their proper and efficient operation at all times 

particularly following rainstorms. Deposited silts and grits should be removed 

regularly and disposed of by spreading evenly over stable, vegetated areas; 

• Precautions to be taken at any time of the year when rainstorms are likely, actions to 

be taken when a rainstorm is imminent or forecasted and during or after rainstorms, 

are summarised in Appendix A2 of ProPECC PN 1/94. Particular attention should be 

paid to the control of silty surface run-off during storm events; 

• All vehicles and plants should be cleaned before leaving the Project site to ensure no 

earth, mud, debris and the like is deposited by them on roads. An adequately 

designed and sited wheel washing bay should be provided at the exit of Project site 

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-washing bay to public roads 

should be paved with sufficient backfall toward the wheel-washing bay to prevent 

vehicle tracking of soil and silty water to public roads and drains; and 

• Oil interceptors should be provided in the drainage system downstream of any 

oil/fuel pollution sources. 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 oil interceptors to prevent 

flushing during heavy rain. Any drainage channels connecting storm drains via 

designed sand/silt removal facilities should be disconnected/removed after 

completion of construction stage to prevent any direct discharge to the stormwater 

system. 

 Sewage Generated from On-site Construction Workers 

6.2.1. Portable chemical toilets and sewage holding tanks are recommended for the handling of the 

construction sewage generated by the workforce. A licenced contractor should be employed 

to provide appropriate and adequate portable toilets and be responsible for appropriate 

disposal and maintenance.  

 Accidental Spillage of Chemicals 

6.3.1. The contractor must register as a chemical waste producer if chemical wastes would be 

produced from the construction activities. The Waste Disposal Ordinance (Cap. 354) and its 

subsidiary regulations in particular the Waste Disposal (Chemical Waste) (General) 

Regulation should be observed and complied with for control of chemical wastes. 
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6.3.2. Any maintenance facilities should be located on hard standings within a bunded area, and 

sumps and oil interceptors should be provided. Maintenance of vehicles and equipment 

involving activities with potential for leakage and spillage should be undertaken within the 

areas appropriately equipped to control these discharges. 

 Audit Requirements 

6.4.1. With the implementation of good construction site practices as well as the recommended 

mitigation measures, no adverse water quality impact is envisaged during the construction 

phase of the proposed Project. Nevertheless, regular site environmental audit during the 

construction phase should be conducted to ensure that the recommended mitigation 

measures are to be properly undertaken. It can also provide an effective control of any 

malpractices and therefore achieve continual improvement of environmental performance 

on site. 
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7. Overall Conclusion 

Sewerage Impact Assessment 

7.1.1. Potential water pollution sources have been identified as sewage from workforce and 

wastewater from bus cleaning machine. There are no public foul sewer pipes at the vicinity, 

on-site STP (minimum design flow of 17.7 m3/hr) is therefore re-provided to treat the effluent 

from daily operation. The treated effluent will be collected in the storm water terminal 

manhole on site and then diverted to the public stormwater drainage system via proper 

connections. Therefore, adverse sewerage impact due to the proposed project is not 

anticipated. 

Drainage Impact Assessment 

7.1.2. The Project Site is gently flat and entirely paved with concrete surface. There is no significant 

change on gradient and surface characteristics. As the proposed depot is served for eBuses 

only, use of diesel and engine oil is not expected.  

7.1.3. The hydraulic calculation demonstrated that treated effluent from re-provided STP and 

surface runoff from subject site contribute insignificant capacity of existing public drainage 

network and no potential drainage impact is anticipated when considering upgrading works 

at stormwater pipe connecting SWTM01 and SMH1000577.  

7.1.4. Silt trap and oil interceptor will be installed to remove particles and oil/grease from the 

drainage collected within the Project Sites prior to discharging into the public stormwater 

drainage system. The effluent standards and requirement stipulated in the WPCO-TM will be 

installed. There is no additional impact impose to the public drainage system due to the 

proposed development, and therefore adverse drainage impact is not envisaged. 
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Appendix 2.2 

Drainage Layout Plan of Existing Depot   





 
 
  
 

 
 
 
 
 
 
 
 
 
Appendix 4.1 

Average Dry Weather Flow Estimation from Proposed Project  



KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Table 1. Estimation of Sewage Generation from Staff at Office and KMB Depot

KMB Office  Staff Remarks

Approx. Number 50 person Estimated by KMB

Unit Flow Factor 0.18 m3/person/day The planning unit flow for J3 in Table-2 of GESF is adopted

Average Dry Weather Flow (ADWF) 9 m3/day

KMB Maintenance Staff

Approx. Number 320 person Estimated by KMB

Unit Flow Factor 0.18 m3/person/day The planning unit flow for J3 in Table-2 of GESF is adopted

Average Dry Weather Flow (ADWF) 57.6 m
3
/day

Total Average Dry Weather Flow (ADWF) 66.6 m3/day

Table 2. Estimation of Sewage Generation from Bus Cleaning Machine

Number of Service 500 wash/day

Water Consumption 250 L/min

Duration of Cleaning 2 min/wash As advised by KMB operator, bus washing duration will be less than 2mins/ bus

Estimated Water Use 250 m3/day

Wastewater Recycling Efficiency

of Bus Cleaning Bay
0.7

As advised by supplier, 70% - 80% of water will be reused. Water loss 

from evaporation is expected. Wastewater from bus cleaning bay will be 

discharged to STP only when there is sump pit overflow. As worst case 

scenario, it is assumed 30% of water will be discharged to STP for 

treatment. 

75 m3/day

0.0521 m3/min

0.8681 L/s

0.0009 m
3
/s

Total Average Dry Weather Flow (ADWF) 75 m3/day

Summary (Combining sewage from staff and bus cleaning machine)

Total Average Dry Weather Flow (ADWF) 141.6 m3/day

Peaking Factor 6 Table T-5 of GESF

Catment Inflow Factor (PCIF) 1.00 Table T-4 of GESF

849.6 m3/day

0.0098 m3/s

Estimated Volume of Sewage to STP

Peak Wet Weather Flow  (PWWF)



 
 
 
  
 

 
 
 
 
 
 
 
 
 
 
Appendix 4.2 

Estimation of the Design Flow Rate for Sewage Treatment Plant 
  



Proposal for Sewage Treatment Plant with Equalisation Tank

Appendix 4.2 Estimation of the Design Flow Rate for the Sewage Treatment Plant 

Sewage (Staff) Bus Cleaning Machine

66.6 75.0 141.6 3 424.80 17.70

Remarks: 

[1]: With reference from EPD's "Guidelines for the Design of Small Sewage Treatment Plants". For the Design Flow Rate of the Proposed Development, the factor of 3 x ADWF is adopted for development with population of 

under 1000, with the use of equalisation tank.

Average Dry Weather Flow (ADWF) (m3/day) Total Average Dry Weather 

Flow (ADWF) (m3/day) 
DWF factor [1]

Design Peak Flow Rate from 

Project Site (m3/day)

Design Flow Rate from Project 

Site (m3/hr)

P:\1801-1850\1849\05 Report\01 AEC Report\S16\DSIA\Issue 3\Appendix\STP_Cal_20220303_S16



 
 
 
  
 

 
 
 
 
 
 
 
 
 
 
Appendix 5.1 

Detailed Hydraulic Calculation for Stormwater Flow 
 
 



Peak Runoff Estimation of Subcatchments and Subject Site after the completion of Proposed Development

50 50 - year return period

Surface 

Characteristics
Area (m

2
)

Inlet invert

level (mPD)

Outlet invert

level (mPD)

Storm Constant, 

a [4]

Storm Constant, 

b [4]

Storm Constant, 

c [4]

Extreme 

Mean 

Intensity, i 

(mm/hr) [5]

Peak Runoff, 

Qp (m3/s) [8]

Total Peak Runoff, Qp 

(m3/s) [8]

Concrete 11680 0.95 0.642

Grass 2920 0.35 0.059

0.005

4750 Concrete 4750 5.98 5.35 0.31818182 198 15.44469 0 15.44 451.3 2.46 0.337 170.69 0.95 16.0 0.248 0.248

Note:

[1] Brandsby William's equation is referenced from Section 7.5.2 in DSD Stormwater Drainage Manual (Fifth Edition).

[2] tf is assumed to be 0 for conservative estimation.

[3]

[4] Storm constants are referenced to Table 3a in DSD Stormwater Drainage Manual (Fifth Edition) based on corresponding return periods.

[5] Intensity-Duration-Frequency calculation is referenced from Section 4.3.3 in DSD Stormwater Drainage Manual (Fifth Edition).

[6]

[7]

[8] Rational method for peak runoff estimation is referenced from Section 4.3.3 in DSD Stormwater Drainage Manual (Fifth Edition).

0.7012.46

Runoff coefficient is referenced from Section 7.5.2 in DSD Stormwater Drainage Manual (Fifth Edition). For conservative estimation, coefficient of 0.35 is assumed for unpaved area while that of 0.95 for paved area.

Rainfall increase precentage due to climate change is referenced from Table 28 in DSD Stormwater Drainage Manual (Fifth Edition) and Corrigendum No. 1/2022. 16.0% for End of 21st Century is adopted as worst case scenario.

Subject Site 14600 5.7 5.6 0.08 0.33713.02 451.3

Treated effluent discharged 

from reprovided sewage 

treatment plant

179.29 16.0

Catchment

Total Area of 

the Catchment

 (m
2
)

Land Use Topography

Average 

Slope, H 

(m per 

100m)

Flow 

Distance, L 

(m)

143 13.02 0

- year return period

Runoff 

Coefficient, C 

[6]

Rainfall 

Increase due 

to Climate 

Change, % 

[7]

Inlet Time, to 

(min) [1]

Flow Time, tf 

(min) [2]

Duration, tc 

(min) [3]

Tai Fuk Street

Appendix 5-1 Peak Runoff Estiamtion 

P:\1801-1850\1849\05 Report\01 AEC Report\S16\DSIA\Issue 5\App\20230203 DIA Calculation



Peak Runoff Estimation of Subcatchments and Subject Site after the completion of Proposed Development 

ID From ID To
Diameter, D 

(m) [1]

 Cross-section 

Area, A (m
2
) [2]

Wetted 

Perimeter, P 

(m) [2]

Hydraulic 

Radius, R (m) 

[3]

Length of 

Pipe, L 

(m) [1]

Inlet Invert 

Level 

(mPD) [1]

Outlet 

Invert Level 

(mPD) [1]

Slope, s [4]

Pipe 

Roughess, k 

(m) [5]

Velocity, V 

(m/s) [6]

Full 

Capacity, Q 

(m
3
/s) [7]

Contributing Catchment 

Area [8]
Catchment Areas

Peak Flow, Q 

(m3/s)

Return 

Periods 

(Year) [9]

Additional 

Peak Flow, 

Q (m
3
/s)

Total Flow 

from All Catch-

ment Area 

(m
3
/s)

Occu-pancy

(%)

Subject Site 0.701

Treated effluent discharged 

from reprovided sewage 

treatment plant

0.005

Subject Site 0.701

Treated effluent discharged 

from reprovided sewage 

treatment plant

0.005

Tai Fuk Street 0.248

[5] Surface roughness is assumed to be 3.0mm for slimed concrete pipe with poor condition as worst case scenario, with reference to Table 14 in DSD Stormwater Drainage Manual (Fifth Edition).

[1] Information of stormwater pipe is obtained from the latest drainage record plan.

[2] According to Section 9.3 in DSD Stormwater Drainage Manual (Fifth Edition), 5% / 10% reduction in flow area based on channel gradient is taken into account for the effects to flow capacity due to materials deposited on the bed.

[3] Hydraulic Radius = Cross-section Area / Wetted Perimeter

[4] Slope = (Inlet Invert Level - Outlet Invert Level) / Length of Pipe

Treated effluent discharged from reprovided sewage treatment plantSurface roughness is assumed to be 3.0mm for slimed concrete pipe with poor condition as worst case scenario, with reference to Table 14 in DSD Stormwater Drainage Manual (Fifth Edition).

[6] Velocity is calculated based on Colebrook-White equations.

By Colebrook-White Equation,

Brandsby William's equation is referenced from Section 7.5.2 in DSD Stormwater Drainage Manual (Fifth Edition).

Where

With Reference to Table 14 in DSD Stromwater Drainage Manual (Fifth Edition),

Kinematic viscosity is 0.000001306 m/s.

Gravitational acceleration is 9.8m/s
2
.

[7] Capacity = Length of Pipe × Velocity

[8] Bold and underlined subcatchment ID stands for stormwater in those subcatchments flowing into the corresponding pipe.

[9] With reference to Table 3 of Section 6.6.2 in DSD Stormwater Drainage Manual (Fifth Edition), 50 years of return period has been adopted.

Subject Site,Treated 

effluent discharged from 

reprovided sewage 

treatment plant

50 0.706 0.706 193%0.0006 2.56 0.366M1 SWTM01 M2 SMH100577 0.450 0.143 1.414 0.101 26 3.65 3.18 0.018

Subject Site,Treated 

effluent discharged from 

reprovided sewage 

treatment plant and Tai Fuk 

Street

0.9540.95450 36%2.48 0.092 0.0006 7.72 2.6250.340 2.121 0.160 8 3.18M2 SMH100577 M3
Box Culvert 

SBP1000262
0.675
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Peak Runoff Estimation of Subcatchments and Subject Site after the completion of Proposed Development (With upgrading works proposed)

ID From ID To
Diameter, D 

(m) [1]

 Cross-section 

Area, A (m
2
) [2]

Wetted 

Perimeter, P 

(m) [2]

Hydraulic 

Radius, R (m) 

[3]

Length of 

Pipe, L 

(m) [1]

Inlet Invert 

Level 

(mPD) [1]

Outlet 

Invert Level 

(mPD) [1]

Slope, s [4]

Pipe 

Roughess, k 

(m) [5]

Velocity, V 

(m/s) [6]

Full 

Capacity, Q 

(m
3
/s) [7]

Contributing Catchment 

Area [8]
Catchment Areas

Peak Flow, Q 

(m3/s)

Return 

Periods 

(Year) [9]

Additional 

Peak Flow, 

Q (m
3
/s)

Total Flow 

from All Catch-

ment Area 

(m
3
/s)

Occu-pancy

(%)

Subject Site 0.701

Treated effluent discharged 

from reprovided sewage 

treatment plant

0.005

Subject Site 0.701

Treated effluent discharged 

from reprovided sewage 

treatment plant

0.005

Tai Fuk Street 0.248

[5] Surface roughness is assumed to be 3.0mm for slimed concrete pipe with poor condition as worst case scenario, with reference to Table 14 in DSD Stormwater Drainage Manual (Fifth Edition).

[1] Information of stormwater pipe is obtained from the latest drainage record plan.

[2] According to Section 9.3 in DSD Stormwater Drainage Manual (Fifth Edition), 5% / 10% reduction in flow area based on channel gradient is taken into account for the effects to flow capacity due to materials deposited on the bed.

[3] Hydraulic Radius = Cross-section Area / Wetted Perimeter

[4] Slope = (Inlet Invert Level - Outlet Invert Level) / Length of Pipe

Treated effluent discharged from reprovided sewage treatment plantSurface roughness is assumed to be 3.0mm for slimed concrete pipe with poor condition as worst case scenario, with reference to Table 14 in DSD Stormwater Drainage Manual (Fifth Edition).

[6] Velocity is calculated based on Colebrook-White equations.

By Colebrook-White Equation,

Brandsby William's equation is referenced from Section 7.5.2 in DSD Stormwater Drainage Manual (Fifth Edition).

Where

With Reference to Table 14 in DSD Stromwater Drainage Manual (Fifth Edition),

Kinematic viscosity is 0.000001306 m/s.

Gravitational acceleration is 9.8m/s
2
.

[7] Capacity = Length of Pipe × Velocity

[8] Bold and underlined subcatchment ID stands for stormwater in those subcatchments flowing into the corresponding pipe.

[9] With reference to Table 3 of Section 6.6.2 in DSD Stormwater Drainage Manual (Fifth Edition), 50 years of return period has been adopted.

0.916M1 SWTM01 M2 SMH100577 0.675 0.322 2.121 0.152 26 3.53 3.18 0.013 0.0006 2.84

Subject Site,Treated 

effluent discharged from 

reprovided sewage 

treatment plant

50 0.706 0.706 77%

M2 SMH100577 M3
Box Culvert 

SBP1000262
2.6250.675 0.340 2.121 0.160 8 3.18 2.48 0.092 0.0006 7.72 36%

Subject Site,Treated 

effluent discharged from 

reprovided sewage 

treatment plant and Tai Fuk 

Street

50 0.954 0.954
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1. Introduction 

1.1.1. Allied Environmental Consultants Limited (AEC) was commissioned by the Kowloon Motor 

Bus Company (1933) Limited (KMB) to conduct a land contamination assessment to assess 

the contamination status and identify possible contamination source and remedial measure 

(if necessary) to support of a Section 16 application for the KMB Bus Depot at Dai Fuk Street, 

Area 33, Tai Po (hereinafter referred to as “Project Site”). 

1.1.2. At present, the KMB has occupied the Project Site for bus parking of around 163 nos. of buses 

since 2002 under the Short Term Tenancy (STT). Due to the need for provision of more 

parking spaces, KMB obtained a draft STT for a 2-storey bus depot for 7 years commencing 

in April 2022, the nature of the tenancy is temporary. However, in order to support the 

“Roadmap on Popularization of Electric Vehicles” released by Environment Bureau in March 

2021, additional storeys with sufficient charging and supporting facilities would be required 

for electric buses (eBus). Around 363 nos. charging-enabling bus parking bays will be provided 

in the new bus depot for eBus. As such, minor relaxation of building height (BH) restriction 

under Section 16 of the Town Planning Ordinance from the current BH restriction of 2 storeys 

to 4 storeys will be applied concurrently. This Site Appraisal is conducted to support the 

Section 16 application.  

1.1.3. The new bus depot for eBus will operate for 7 years under STT from tentative date in April 

2022 (subject to approval of Town Planning Board). 

1.1.4. According to Part 1 Schedule 2 Section A.6 (Roads, railways and depot) of the Environmental 

Impact Assessment Ordinance (EIAO), a transport depot located less than 200m from the 

nearest boundary of an existing or planned (a) residential area; (b) place of worship; (c) 

educational institution; or (d) health care institution shall be classified as a Designated Project.  

As the Project is located at less than 200m from residential developments, namely Yue Kok 

Village and Rivieria Lodge, and educational institutes, including Kau Yan College, it is 

therefore classified as a Designated Project. Permission to apply directly to permit (DIR) 

under EIAO is also applied concurrently subsequently with this S16 Planning Application.  

2. Objectives 

2.1.1. The objectives of this Site Appraisal are: 
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• To assess the potential land contamination impact at the Project Site due to current 

and historical land uses, on and off-site activities that could result in contamination 

of the site; and  

• To propose forthcoming actions in case the potential land contamination identified. 

2.1.2. This Site Appraisal Report has been prepared following the guidance and steps outlined in 

the Practice Guide for Investigation and Remediation of Contaminated Land, Guidance 

Manual for Use of Risk-Based Remediation Goals (RBRGs) for Contaminated Land 

Management, and the Guidance Note for Contaminated Land Assessment and Remediation. 

All guidance notes and guidance manual are published by the Environmental Protection 

Department (EPD) of the Government of HKSAR.  

3. Currently Available Information 

3.1. Site Environs 

3.1.1. The location of the Project Site and its environs is shown in Figure 1. 

3.1.2. The Project Site with site area of 14,600m2 is bounded by Tai Po Industrial Estate to the east, 

the Dai Fuk Street to the south, Ting Kok Road to the west and the GIC site to the north. The 

Project Site is zoned as “Other Specified Uses” annotated “Bus Depot” (“OU(Bus Depot)”) on 

the approved Tai Po Outline Zoning Plan (“OZP”) No. S/TP/30. 

3.2. Land Use 

3.2.1. According to the aerial photograph taken in 1956 by the Lands Department, the Project Site 

was the sea. The reclamation works started since 1961. Based on the topographic map from 

Lands Department, the western part of the Project Site was formed and became Yue Kok 

Temporary Housing Area after the completion of the reclamation in 1977. The rest of the 

Project Site was eventually formed and remains vacant until 1982. 

3.2.2. In the period of the 1982 to 1995, the majority of the Project Site was Yue Kok Temporary 

Housing Area and no land contamination activities are anticipated. It is also observed that 

the northern part of the Project Site was covered by the natural vegetation. 

3.2.3. The Tai Po Industrial Estate was further developed in 1995. The whole Project Site was 

converted to the construction site for road works around the Project Site (including the Dai 
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Fuk Street and Dai Wah Street etc) until Dec 2000. According to the aerial photos in 1997, the 

construction works of the public road was completed in 1997. 

3.2.4. According to Planning Department’s reply, the Project Site was granted to KMB for a 

temporary bus depot since Dec 2000 (refer to Section 3.3). The entire Project Site was under 

site formation works for temporary open bus depot since 2001.  

3.2.5. As confirmed by KMB, the construction work of the bus depot was completed for operation 

in Dec 2002. The entire Project Site remain unchanged as bus depot since Dec 2002 to now. 

3.2.6. The aerial photos are shown in Appendix A. A summary of the land use of the Project Site is 

given in Table 3.1. 

Table 3.1 Land Use Summary on the Project Site 

Period / Year Land Use / Description Sources of Information 

Before 1961 The Project Site was the sea. Aerial photo from Lands Department 

1961-1982 Reclamation at Project Site was 

started since 1961.  

The western part of Project Site was 

formed and converted to Yue Kok 

Temporary Housing Area in 1977 while 

the rest the Project Site was eventually 

formed. It became vacant after the 

completion of reclamation. 

 

Aerial photos and topographic map (1:1 

000 7-NW-5C (Ed 1979-07)) from Lands 

Department 

1982 - 1995 The majority of the Project Site was 

Yue Kok Temporary Housing Area. Part 

of the Project Site was covered by the 

natural vegetation. 

Aerial photos and topographic map (1:1 

000 7-NW-5C (Ed 1984-11)) from Lands 

Department 

1995 - Dec 

2000 

The Yue Kok Temporary Housing Area 

was removed in 1995. The Project Site 

was a construction site for the road 

works around the Project Site. 

Aerial photo from Lands Department 

Dec 2000 – 

Dec 2002 

The Project Site was granted to KMB 

for a temporary bus depot since Dec 

2000. 

Reply from Planning Department, refer 

to Section 2.3 

 

The Project Site was under site 

formation works for bus depot since 

Aerial photo from Lands Department 
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Period / Year Land Use / Description Sources of Information 

2001. 

Dec 2002 - 

now 

As advised by KMB, the operation of 

bus depot started since Dec 2002 until 

now. 

Aerial photo from Lands Department, 

Information provided by KMB 

3.3. Information from Government Departments 

3.3.1. The following HKSAR Government Departments have been enquired on the latest update on 

the availability of land use status and records of land contamination and/or spillage for the 

site. The summary of correspondence is presented in Table 3.2 below. Copy of the letters 

replied from various Government Departments are included in Appendix B for reference.  
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Table 3.2 Enquiries and Responses on Land Contamination Related Records in the Project 

Site 

Consultant’s 

Letter Ref. 
Department 

Response 

Letter Ref. 

Response 

Date 
Summary 

1849/21-

0012 

Environmental 

Protection 

Department 

( )in 

EP550/W2/4 
1 Apr 2021 

No record of chemical spillage 

accident and submission relating to 

land contamination assessment at 

the Project Site in the past 3 years. 

1849/21-

0014 

Fire Services 

Department 

(145) in FSD GR 

6-5/4 R Pt. 32 
31 Mar 2021 

The case is being handled. 

Dangerous Goods License Records 

from 1990 to present moment and 

the incident record of past three 

years of fire and special services 

incident will be provided. 

1849/21-

0019 

(58) in FSD GR 

6-5/4 R Pt. 33 
26 Apr 2021 

Dangerous goods licenses have 

been issued by the department to 

the Project Site. Please refer to 

Appendix B for details. 

 

No incident record was found at the 

aforesaid location. 

1849/21-

0015 

Planning 

Department 

( ) in PD/TP 

1/33/1 (L) 
29 Mar 2021 

The Project Site has been granted to 

KMB under a STT of three years for 

a temporary bus depot since 

December 2000. 

1849/21-

0016 

Lands 

Department 

(26) in DLO/TP 

95 /TAT/68 11 
24 May 2021 

The office does not have readily 

available information in relation to 

the caption. 

3.3.2. The Consultant visited the Building Records Access and Viewing On-line (BRAVO) of Building 

Department over the internet to obtain records for completed private building. There is 

neither records of building, structural, drainage, alternation & additions, site formation, 

minor works nor existing building available at the Project Site. The captured screen of BRAVO 

is provided in Appendix C for reference. 
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3.3.3. In addition, the Consultant visited historical aerial photographs taken by the Lands 

Department to review the past land use of the Project Site. Details have been summarised in 

Sections 3.2. 

3.3.4. The Consultant visited the territory-wide register of chemical waste producers maintained at 

the Territory Control Office in Wan Chai on 28 April 2021. The register record is updated as 

of 17 February 2021. There are currently two registered chemical waste producers at the 

Project Site. Details of the chemical waste producer is provided in Appendix D.  

3.4. Site Visit and Observation 

3.4.1. Site visit was conducted on 29 October 2020, 28 June and 21 December 2022 to identify 

potential sources of contamination. A Site Walkover Checklist has been completed with the 

Tenant’s representative as required in the EPD’s Practice Guide and attached in Appendix E. 

Photo records of the Project Site taken during the site visit are presented in Appendix F.  

 Open Bus Parking Area 

3.4.2. The majority of the Project Site is for bus parking. The open bus parking area is paved with 

concrete with good condition. Some vegetations are observed at ground indicating the 

presence of cracks. Yet these cracks are identified along the site boundary where the area 

are vacant or man-made slope. No vegetations at ground are found within the open bus 

parking spaces. Small number of cracks are observed in the open bus parking area. Since no 

maintenance work nor chemical handling is carried out at the open bus parking area, no land 

contamination via these cracks is expected. Therefore, it is believed that potential land 

contamination in bus parking area is unlikely to occur (Photo 1 - 4 of Appendix F). Some stains 

caused by vehicle smoke mainly consist of carbon soot which is not considered as potential 

source of contamination. 
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Refueling, vehicle washing and Covered Bus Parking Area 

3.4.3. Part of the Project Site is covered which is designated for refueling, bus washing and 

maintenance. The covered parking area are designated for maintenance activity. The photos 

of associated facilities including vehicle washing area (Photo 5), covered parking space (Photo 

6 - 11) and the refueling area (Photo 13 - 16) are presented in Appendix F. No major 

maintenance activity was carried out within the Site, only minor maintenance activity 

including vehicle repair / testing activities fixing of tyres for safety reasons, braking tests to 

check brake performance due to operation need. If it is determined that further maintenance 

and repair is required for the bus fleet after routine inspection, it is delivered to other bus 

depots of larger scale, such as Sha Tin Depot, where equipped with components parts, 

welding machines, cranes. Hence, bus maintenance and repair using large scale equipment 

and machineries will not be taken place in the existing depot. Refueling and the use and 

storage of chemical (e.g. lubricant and oil) is also involved in the depot operation. The 

lubricants are mainly used for lubricating the engines and the refilling of lubricant is only 

carried out in the covered parking area. The above-mentioned areas are paved with concrete 

with no noticeable cracks observed. No obvious oil stains / suspected contamination such as 

abnormal odour are observed during the site visit. Nevertheless, the mentioned activities (e.g. 

use of chemicals, chemical and fuel storage/refilling, maintenance activities) are considered 

as potential polluting activities under the Practice Guide for Investigation and Remediation 

of Contaminated Land. A site investigation is proposed and shall be carried out to investigate 

the potential land contamination issues of the Site.  

3.4.4. There are four underground oil tanks located beneath the refueling area as shown in 

Appendix G. The oil tanks are still in operation during the site visit. It is not feasible to 

thoroughly inspect the condition of oil tanks. As advised by KMB, daily inspection using the 

pressure meters (Photo 17 of Appendix F) and regular maintenance of the oil tanks and 

pipelines was conducted to ensure no leakage from the oil tanks. In addition, no chemical 

spillage accident was recorded since the operation of the depot. Although spillage and 

leakage from the oil tanks is not expected, further site investigation is suggested to identify 

all land contamination issues within the Project Site and it will be will be discussed next 

section. 
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Wastewater Treatment Plant 

3.4.5. The wastewater treatment plant is located at the southwest of the Project Site. According to 

Photo 12, 34 – 38 of Appendix F, the wastewater treatment plant is concrete paved and no 

noticeable cracks are identified during the site visit. All chemicals (including Poly Aluminum 

Chloride (PAC), Polymer, Flocculant Agent, Sulfuric Acid and Sodium Hydroxide (<5%)) within 

the wastewater treatment plant are properly stored (Photo 39 – 43 of Appendix F). Regular 

inspection for chemical storage is conducted to prevent spillage / leakage. Hence, land 

contamination is not expected within the wastewater treatment plant.  

Chemical Storage 

3.4.6. There is chemical storage area within store room 2 at the covered part of the Depot. 

Appropriate labels are securely attached on each chemical waste containers indicating the 

corresponding chemical characteristics of the waste such as explosive, flammable etc. 

According to Photo 22 – 24 of Appendix F, lubricants for top-up use are properly stored in 

the elevated chemical cupboards. Considered that the entire chemical storage area is paved 

with good condition, and all lubricants are sealed and carefully stored to prevent secondary 

contamination, no leakage of lubricants is expected within the store room. 

3.4.7. Apart from the lubricants, containers storing anti-rust water, antifreeze and coolant are 

observed (Photo 25 – 28 of Appendix F) in store room 2. The major substance of the anti-rust 

water, antifreeze and coolant is ethylene glycol. Considered that the containers are sealed 

and properly placed in elevated platform, leakage of anti-rust water, antifreeze and coolant 

is not expected. 

3.4.8. As advised by the KMB on-site staff, some containers are used to store the sludge generated 

from the wastewater treatment plant (Photo 25, 29 and 30 of Appendix F). They are sealed 

and placed on the elevated platform (Photo 29) to avoid any spillage and land contamination 

before the collection of licensed collectors.  

3.4.9. In view of the chemical storage area within the store room 2 is paved with good condition, 

all chemical containers are placed in elevated platform / cupboards. No noticeable spillage 

and leakage of the chemicals are observed during the site visit. In addition, no chemical 

spillage accident was recorded since the operation of the depot as advised by KMB. Hence, 

land contamination is not expected within the chemical storage area of the store room.  
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Indoor Facilities  

3.4.10. Several indoor facilities including office and store room 1 are located at the western part of 

the Project Site. Based on the on-site photos (Photo 18 - 20 of Appendix F), all the indoor 

facilities are paved with good condition with no obvious cracks. No potentially polluting 

activities and land contamination are expected within these rooms.  

3.4.11. Located at the northwest of the Project Site, store room 3 is used for equipment storage. 

According to Photo 33 of Appendix F, store room 3 is paved with good condition and the 

equipment is stored in a locked cabinet or properly placed in an elevated platform. Hence, 

land contamination is not expected within the equipment storage room. 

3.4.12. Moreover, it was observed that there were no other signs of obvious/ suspected 

contamination such as abnormal odour and /or distress vegetation within the Project Site. 

4. Potential Land Contamination Appraisal 

4.1.1. According to the desktop study and site appraisal presented in Section 3 above, potential 

land contamination is likely to be occurred at refueling, bus washing and covered bus parking 

area. 

4.1.2. The entire Project Site is paved by concrete with good condition. No obvious stains and marks 

were observed during the site visit. Nevertheless, some activities carried out within the 

Project Site (e.g. use of chemicals, chemical and fuel storage/refilling, maintenance activities) 

are considered as potential polluting activities under the Practice Guide for Investigation and 

Remediation of Contaminated Land. A site investigation is proposed and shall be carried out 

to investigate the potential land contamination issues of the Site. 

4.1.3. Chemical storage area was observed in the store room within the Project Site. As mentioned 

in Section 3.4.6 – 3.4.9, the chemical storage area is concrete paved with good condition. All 

chemicals are sealed and properly stored in the elevated platform and cupboards. In addition, 

according to the reply from EPD (refer to Section 3.3), there are no record of chemical spillage 

accident and submission relating to land contamination assessment at the Project Site in the 

past 3 years. Thus, potential land contamination in the chemical storage area within store 

room is unlikely to occur. 

4.1.4. During the site visit, the oil tanks are still in operation and it is not feasible to thoroughly 

inspect their condition. According to the details of underground oil tanks provided by KMB 
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shown in Appendix G, four oil tanks and some pipelines are located inside the underground 

concrete lined tank chambers.  

4.1.5. Moreover, daily checking and regularly maintenance of the diesel tanks and pipeline have 

been conducted to ensure no leakage of diesel oil from the pipeline, flange joints and cracks. 

According to the calibration test reports and photos provided by KMB shown in Appendix H, 

the calibration results of all four diesel tanks are satisfactory with no sign of leakage observed. 

Also, no compliant was received from the public and other government departments since 

the operation of the bus depot. Thus, previous spillage or leakage of diesel oil is not 

anticipated. Nevertheless, as a conservative approach, the oil tanks and the associated 

pipelines are still considered as a source of land contamination.  

4.1.6. In addition, subject to detailed design, if technical feasible, the existing underground oil tank 

will be left in and will not be demolished. Yet, site investigation shall also be carried at the 

areas next to the side wall of the tank and pipelines of the refueling station to study the 

potential land contamination issues from these facilities.  

4.1.7. Upon the site visits of the Subject Site, no signs of obvious/ suspected contamination such as 

abnormal odour and/or distressed vegetation within the Subject Site were observed. No 

potential hotspot was identified from the site walkover.  

4.1.8. In view of various activities carried out within the existing depot are considered as potential 

polluting activities under the Practice Guide for Investigation and Remediation of 

Contaminated Land. A site investigation and remediation works, if required, shall be carried 

out before the commencement of development of the proposed depot. A Contamination 

Assessment Plan (CAP) will be prepared and submitted to EPD for approval before the Site 

Investigation. Remediation works, if required, will be carried out according to the Practice 

Guide before the commencement of development of project.  

5. Conclusion of Site Appraisal 

5.1.1. The Site Appraisal has been conducted to identify the potential land contamination impact 

at the Project Site. 

5.1.2. Based on the aerial photographs and responses from HKSAR Government Departments, the 

Project Site was Yue Kok Temporary Housing Area and a construction site for the road works 

around the Project Site in the past. It was then converted to temporary bus deport under the 

STT since Dec 2000. The Project Site was currently used as a temporary bus depot for bus 
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parking, refueling and bus washing with minor maintenance activity carried out at the 

covered parking area. Storage of chemical was also observed. No record of chemical spillage 

accident and submission relating to land contamination assessment at the Project Site in the 

past 3 years. 

5.1.3. According to site inspection, the entire Project Site is concrete paved with no noticeable 

cracks.  

5.1.4. There are four underground oil tanks located beneath the refueling area. Daily checking and 

maintenance of the oil tanks and pipelines were conducted, no sign of leakage is observed. 

Nevertheless, the oil tanks are considered as a source of land contamination.  

5.1.5. In view of the activities conducted in the Project site, such as fuel/chemical storage and 

refueling, are considered as potentially polluting activities under the EPD’s Practice Guide. In 

view of the above, site investigation and remediation works, if required, will to be conducted 

according to the Practice Guide to ascertain the nature and extent of contamination before 

the commencement of the development of the proposed depot. Rest assured that the Client, 

KMB will follow the prevailing guidelines on land contamination.   
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Project No. 1849 
KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po Appendix D 

 
Valid WPN as of 17.02.2021  

Waste Producer Name Premises Address 
Nature of 
Business 

THE KOWLOON MOTOR 
BUS COMPANY (1933) 
LIMITED 
九龍巴士(一九三三)有限公司 

STT1097, DAI FUK STREET , TAI 
PO, NEW TERRITORIES. 

PASSEGER 
TRANSPORT 

China Geo-Engineering 
Corporation 
中國地質工程集團有限公司 

Depot at Dai wah Street, Tai Po, N.T. Slope 
Upgrading 
Works 

 

 

No Invalid WPN as of 17.02.2021  
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Annex C1 

Site Walkover Checklist (29th October 2020) 

 

GENERAL SITE DETAILS 

  
SITE OWNER/CLIENT Kowloon Motor Bus Company (1933) Limited 
  
  
PROPERTY ADDRESS KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po 
  

PERSON CONDUCTING THE QUESTIONNAIRE 

  
NAME Theo Lai 
  
POSITION Senior Consultant (Allied Environmental Consultants Limited) 
  

AUTHORIZED OWNER/CLIENT REPRESENTATIVE (IF APPLICABLE) 

  
NAME Alan Fung / Nicole Wong 

  
POSITION  Senior Officer – Major Works / Senior Facilities Management Officer 

  
TELEPHONE 2786 8847 / 2786 8734 

  

SITE ACTIVITIES 

Briefly describe activities carried out on site, including types of products/chemicals/materials handled. 

Obtain a flow schematic if possible. 

Number of employees: Full-time: 15 

 Part-time: N/A 

 Temporary/Seasonal: N/A 

Maximum no. of people on site at any time: 15 

Typical hours of operation: 24 hours 

Number of shifts: 3 

Days per week: 7 

Weeks per year: 52 

Scheduled plant shut-down: Not applicable 
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Detail the main sources of energy at the site: 

 Gas  Yes/No 

Electricity  Yes/No 

Coal  Yes/No 

Oil  Yes/No  

Other Yes/No 

 

SITE DESCRIPTION 

This section is intended to gather information on site setting and environmental receptors on, adjacent 

or close to the site. 

  
What is the total site area: Approximately 14,600 m2 
  
What area of the site is covered by buildings (%):  

15% 

  
Please list all current and previous owners/occupiers if possible. Kowloon Motor Bus Company 

(1933) Limited since Dec 2020 
Current Occupier : Kowloon Motor Bus Company (1933) Limited 

  

Is a site plan available? If yes, please attach.   Yes/No  

Are there any other parties on site as tenants or sub-tenants?   Yes/No  

  
If yes, identify those parties:  

 

Describe surrounding land use (residential, industrial, rural, etc.) and identify neighbouring facilities 

and types of industry. 

  

North: Greenery and Temporary Structures  

  

  

South: MTRC Tai Po Bus Station 

  

  

East: Tai Po Industrial Estate 

  

  

West: Yue Lok and Riveria Lodge (Residential) 
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Annex C1 – Site Walkover Checklist (Page 43) 
 

Describe the topography of the area (flat terrain, rolling hills, mountains, by a large body of water, 
vegetation, etc.). 
 
Flat terrain 
 

State the size and location of the nearest residential communities. 
 
Yue Lok (village house) and Riveria Lodge (high rise residential development) are located at the 
western portion of the Subject Site 
 

Are there any sensitive habitats nearby, such as nature reserves, parks, wetlands or sites of special 
scientific interest? 
 
N/A  

 

 

Questionnaire with Existing/Previous Site Owner or Occupier 

Ref.  Yes/No Notes 

1. What are the main activities/operations at the above 

address? 

- Bus parking including 

refuelling and bus 

washing 

2. How long have you been occupying the site? - Since Dec 2000 (according 

to PlanD’s reply) 

3. Were you the first occupant on site? (If yes, what was the 

usage of the site prior to occupancy?) 

- No information 

4. Prior to your occupancy, who occupied the site? - No information 

5. What were the main activities/operations during their 

occupancy? 

- No information 

6. Have there been any major changes in operations carried 

out at the site in the last 10 years? 

No Bus parking including 

refuelling and bus 

washing 

7. Have any polluting activities been carried out in the vicinity 

of the site in the past? 

- No information 

8. To the best of your knowledge, has the site ever been used 

as a petrol filling station/car service garage? 

Yes  

9. Are there any boreholes/wells or natural springs either on 

the site or in the surrounding area? 

- No information 

10 Do you have any registered hazardous installations as 

defined under relevant ordinances? (If yes, please provide 

details.) 

- No information 

11. Are any chemicals used in your daily operations? (If yes, 

please provide details.) 

Yes Mainly lubricant  

 • Where do you store these chemicals? No Store room. All chemicals 

are sealed and stored in 

the securely close 

containers 

12. Material inventory lists, including quantities and locations No  
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available? 

(If yes, how often are these inventories updated?) 

13. Has the facility produced a separate hazardous substance 

inventory? 

No  

14. Have there ever been any incidents or accidents (e.g. spills, 

fires, injuries, etc.) involving any of these materials? (If yes, 

please provide details.) 

No  

15. How are materials received (e.g. rail, truck, etc.) and stored 

on site (e.g. drums, tanks, carboys, bags, silos, cisterns, 

vaults and cylinders)? 

-  

16. Do you have any underground storage tanks? (If yes, please 

provide details.) 

Yes Underground oil tanks 

under the refuelling area 

(Please refer to Appendix G 

for the details of the 

underground oil tank) 

 ▪ How many underground storage tanks do you have on 

site? 

- 4 

▪ What are the tanks constructed of? - No information 

▪ What are the contents of these tanks? - Oil for bus refuelling 

▪ Are the pipelines above or below ground? - Below ground 

▪ If the pipelines are below ground, has any leak and 

integrity testing been performed? 

No  

▪ Have there been any spills associated with these tanks? No  

17. Are there any disused underground storage tanks? No  

18. Do you have regular check for any spillage and monitoring of 

chemicals handled? (If yes, please provide details.) 

Yes Regular checking of the 

diesel tanks and pipelines 

have been conducted. 

Please refer to Appendix 

H for the diesel tank 

calibration report. 

19. How are the wastes disposed of? -  

20. Have you ever received any notices of violation of 

environmental regulations or received public complaints? (If 

yes, please provide details.) 

No  

21. Have any spills occurred on site?  

(If yes, please provide details.) 

No  

 • When did the spill occur? -  

 • What were the substances spilled? -  

 • What was the quantity of material spilled? -  

 • Did you notify the relevant departments of the spill? -  

 • What were the actions taken to clean up the spill? -  

 • What were the areas affected? -  

22. Do you have any records of major renovation of your site or No  
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rearrangement of underground utilities, pipe 

work/underground tanks (If yes, please provide details.) 

23. Have disused underground tanks been removed or 

otherwise secured (e.g. concrete, sand, etc.)? 

No Based on the current 

design, the existing 

underground oil tank will 

be left in and will not be 

demolished 

24. Are there any known contaminations on site? (If yes, please 

provide details.) 

No  

25. Has the site ever been remediated? 

(If yes, please provide details.) 

No  

    

   
Observations 

  

1. Are chemical storage areas provided with secondary 

containment (i.e. bund walls and floors)? 

Yes The chemical storage 

area in store room is 

provided with secondary 

containment. 

2. What are the conditions of the bund walls and floors? - Good condition with no 

obvious cracks. 

3. Are any surface water drains located near to drum storage 

and unloading areas? 

No  

4. Are any solid or liquid waste (other than wastewater) 

generated at the site? (If yes, please provide details.) 

No  

5. Is there a storage site for the wastes? No  

6. Is there an on-site landfill? No  

7. Were any stressed vegetation noted on site during the site 

reconnaissance? (If yes, please indicate location and 

approximate size.) 

No  

8. Were any stained surfaces noted on-site during the site 

reconnaissance? (If yes, please provide details.) 

No  

9. Are there any potential off-site sources of contamination? No  

10. Does the site have any equipment which might contain 

polychlorinated biphenyls (PCBs)? 

No  

11. Are there any sumps, effluent pits, interceptors or lagoons 

on site? 

No  

12. Any noticeable odours during site walkover? No  

13. Are any of the following chemicals used on site: fuels, 

lubricating oils, hydraulic fluids, cleaning solvents, used 

chemical solutions, acids, anti-corrosive paints, thinners, 

coal, ash, oily tanks and bilge sludge, metal wastes, wood 

preservatives and polyurethane foam? 

Yes Lubricant (for top-up 

use), anti-rust water, 

antifreeze/coolant (for 

minor vehicle 

maintenance works) are 

stored in the store room 

within the Project Site. 
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Photo 1: Southern Portion of the Project Site 

 
Photo 2a: Northern Portion of the Project Site 

(Taken on 29 Oct 2020) 
 

  

Photo 2b: Removed Stain of Northern Portion of 
the Project Site (Taken on 29 Nov 2022) 

 

Photo 3: Western Portion of the Project Site 

  
Photo 4: Eastern Portion of the Project Site Photo 5: Vehicle Washing Area 

Stain caused by vehicle smoke 

Stain caused by vehicle smoke 
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Photo 6: Covered Parking Space Photo 7: Ground Condition of Covered Parking 

Space 

 

 
Photo 8: Storage of Tyres at Covered Parking 

Space 
 

 
Photo 10: Lifting Equipment at Covered Parking 

Space 

 

 
Photo 9: Furniture and Cardboards at Covered 

Parking Space 
 

 
Photo 11: Lifting Equipment at Covered Parking 

Space 

Water Stain 
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Photo 12: Outlook of Wastewater Treatment 

Plant 

Photo 13: Refuelling Area 
 

  
Photo 14: Refuelling Area Photo 15: Oil Refuelling Station and Pipes in 

Refuelling Area 
 

 
Photo 16: Oil Refuelling Station and Pipes in 

Refuelling Area  
 

  
Photo 17: Pressure Meters for Daily Oil Spillage 

Inspection 

Stain caused by 

vehicle smoke 
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Photo 18: Office Photo 19: Store Room 1 

  
Photo 20: Store Room 1 

 
Photo 21: Store Room 2 

  
Photo 22: Chemical Cupboards for Lubricant 

within Store Room 2 
Photo 23: Lubricant in Store Room 2 

  

Lubricant for 

top-up use 
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Photo 24: Lubricant Stored in Chemical 

Cupboards in Store Room 2 

 
Photo 25: Paved Ground and Chemical Storage Area 

of Store Room 2 

 
Photo 26: Anti-rust oil, antifreeze/coolant in 

Store Room 2 

 
Photo 27: Anti-rust oil, antifreeze/coolant in Store 

Room 2 
 

 
Photo 28: Label of the Anti-rust oil, 
antifreeze/coolant in Store Room 2 

 
Photo 29: Containers storing sludge in Store Room 2 

Anti-rust oil 

Antifreeze/coolant 

Major substance: 

ethylene glycol 
Containers storing sludge (to be 

collected by the licensed collector) 
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Photo 30: Chemical Waste Label of the Sludge 

collection containers in Store Room 2 

 
Photo 31: Vegetation around Northern Portion of 

the Project Site 
  

  

Photo 32: Vegetation around Eastern Portion of 
the Project Site 

 
 
 

Photo 33: Store Room 3 
 
 
 
 
 
 
 
 
 

 
 

 

Chemical Waste Label: Sludge 
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Photo 34: Effluent Well within the Wastewater 

Treatment Plant 
Photo 35: Reaction Tanks within the Wastewater 

Treatment Plant 

  
Photo 36: Sludge Storage Tank within the 

Wastewater Treatment Plant 
Photo 37: Equalization Tank within the Wastewater 

Treatment Plant 

 

 

Photo 38: Chemicals within the Wastewater 
Treatment Plant 

 

  

Equalization Tank 

Chemicals (Refer to Photo 39 to 43) 
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Chemicals used within the Wastewater Treatment Plant 

  
Photo 39: Poly Aluminum Chloride (PAC) 

 
Photo 40: Polymer 

  
Photo 41: Sodium Hydroxide (<5%) Photo 42: Sulfuric Acid 

 

 
 

Photo 43: Flocculant Agent  
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Appendix G  Details of Underground Oil Tanks 
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Appendix H  Calibration Reports and Photos of the Oil Tanks 
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Photos of Diesel Oil Tank No. 1 (Date: 2/1/2020) 
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Photos of Diesel Oil Tank No. 2 (Date: 2/1/2020) 
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Photos of Diesel Oil Tank No. 3 (Date: 2/1/2020) 
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Photos of Diesel Oil Tank No. 4 (Date: 2/1/2020) 
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Executive Summary 

The Project proposes a 4-storey depot building to expand the capacity of the KMB’s current open 

depot. The building height of the proposed depot is 30.5m tall at +35.74 mPD. The Subject Site has 

an area of 14,600 m2 and falls within an area zoned “Other Specified Uses” (“OU”) on the approved 

Tai Po Outline Zoning Plan (OZP) (No. S/TP/30). It is currently held by KMB under a Short Term 

Tenancy granted by the Government for use as a bus depot with temporary building structures. 

There are no existing trees within the works boundary and it is not expected that any trees outside 

the boundary will be affected. Since the project is of a relatively small scale and is limited to an 

already developed area with no significant landscape value, the landscape impacts are confined to a 

relatively limited area within the works boundary and the directly adjacent areas. Since the project is 

entirely located adjacent to the existing G/IC site, it has high compatibility with the existing 

landscape and causes no disturbance to existing landscape character. 

The proposed development involves limited change in terms of landscape resources and landscape 

character. With the recommended mitigation measures in place, it is considered that the residual 

landscape impacts can be limited to slight and confined to the immediate surroundings of the 

Subject Site. 

Since the Subject Site is situated within a generally low-rise development area and is surrounded 

largely by roadside planting, the publicly visible areas of the proposed development are rather 

limited. Given the relatively short height of the proposed 4-storey building, the increase in building 

height to 30.5m is expected to cause only slight impact to the neighbouring views. Also given that 

the surroundings of the Subject Site are of industrial nature, the resultant overall impact is 

considered to be negligible to moderately adverse. 

The overall landscape and visual impact assessment concludes that the landscape impacts of the 

proposed development are acceptable. 
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1. Introduction 

Projection Description 

1.1.1. Allied Environmental Consultants Limited (AEC) was commissioned by the Kowloon Motor 

Bus Company (1933) Limited (KMB) to conduct a Landscape and Visual Assessment (LVIA) to 

support of a Section 16 application for the KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po 

(hereinafter referred to as “Subject Site”). 

1.1.2. At present, the KMB has occupied the Subject Site for bus parking of around 163 nos. of 

buses under the Short Term Tenancy (STT). Due to the need for provision of more parking 

spaces, KMB obtained a draft STT for a 2-storey-high depot in 2019. However, in order to 

support the “Roadmap on Popularization of Electric Vehicles” released by Environment 

Bureau in March 2021, additional storeys with sufficient charging and supporting facilities 

would be required for electric buses (eBus). Around 363 nos. charging-enabling bus parking 

bays will be provided in the new bus depot for eBus. As such, minor relaxation of building 

height (BH) restriction under Section 16 of the Town Planning Ordinance from the current 

BH restriction of 2 storeys to 4 storeys will be applied concurrently. This Site Appraisal is 

conducted to support the Section 16 application.  

1.1.3. The new bus depot for eBus will operation for 7 years under STT from tentative date in April 

2022 (subject to approval of Town Planning Board).  

1.1.4. The Project will comprise a 4-storey building. The building height of the proposed depot is 

30.5m tall at +35.74 mPD. The site location plan and proposed building plans that show the 

preliminary design are given in Figure 1 and Appendix B respectively. The Project covers the 

construction and operation of a permanent depot with the following facilities: 

• 363 nos. bus parking space for electric buses; 

• 80 nos. maintenance bays (some with sunken pit); 

• Bus washing bays; 

• Workshops and stores; 

• 1 no. of power supply plant room (size about 28.3m x 20m x 15.6mH); and 

• 5 nos. of E&M power supply related plant rooms.  
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1.1.5. The Subject Site has an area of 14,600 m2 and is located on the northeastern outskirts of Tai 

Po Town, bounded by Ting Kok Road to the west and Dai Fuk Street to the south, 

immediately adjoining the GIC site to the north and facing Tai Po Industrial Estate to the 

east. To the south of Dai Fuk Street is Construction Industry Council (CIC) Tai Po Training 

Ground, while Tai Po Waterfront Park is located in the far south.  

1.1.6. The Subject Site falls within an area zoned “Other Specified Uses” (“OU”) on the approved 

Tai Po Outline Zoning Plan (OZP) (No. S/TP/30). It is currently held by KMB under a STT 

granted by the Government for use as a bus depot with temporary building structures. 

Objectives 

1.1.7. The objective of the current Landscape and Visual Impact Assessment (LVIA) is to assess the 

potential landscape and visual impacts of the proposed development to the surrounding 

areas. Identification of landscape and visual resources, landscape characters areas, sensitive 

receivers, visual envelope, visual elements, and key public viewpoints, and illustrations to 

show landscape and visual compatibility, obstructions, and proposal of mitigation and 

enhancement measures to reduce any possible impact shall be included in the report. 

Structure of Report 

1.1.8. The current LVIA report consists of the following chapters: 

(1)  Chapter 1 introduces the project and the scope and structure of this report; 

(2)  Chapter 2 lists out a list of relevant government legislations, standards and 

guidelines applicable to the evaluation of landscape impacts; 

(3)  Chapter 3 presents the procedures and methods of identifying potential landscape 

and visual impacts; 

(4)  Chapter 4 reviews the landscape baseline conditions within a 500m study area, 

including desktop and site investigation of landscape resources and the 

identification of landscape character areas; 

(5)  Chapter 5 sets out the visual envelope, visual elements, and key viewpoints of the 

proposed development; 

(6)  Chapter 6 lists out the potential landscape impacts; 

(7) Chapter 7 appraises the visual impacts to the key public viewers; 
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(8)  Chapter 8 presents the proposed mitigation measures; 

(9)   Chapter 9 describes the residual impacts after mitigation; 

(10)  Chapter 10 presents the conclusions of this report. 
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2. List of Relevant Legislations, Standards, and Guidelines 

2.1.1. The following legislation, standards and guidelines are made as reference and considered in 

this assessment: 

• Environmental Impact Assessment Ordinance (EIAO) (Cap.499), Annexes 10 and 18 

of EIAO Technical Memorandum and EIAO Guidance Note No.8/2010 – Preparation 

of Landscape and Visual Impact Assessment under the EIAO;  

• Town Planning Board Guidelines on Submission of Visual Impact Assessment for 

Planning Application to the Town Planning Board (TPB) PG-No.41; 

• Town Planning Ordinance (Cap.131) and Town Planning (Amendment) Ordinance; 

• Hong Kong Planning Standards and Guidelines, Chapter 4:  Recreation, Open Space 

and Greening, Chapter 10: Conservation, and Chapter 11:  Urban Design 

Guidelines; 

• Government General Regulation 740 – restrictions on the preservation and felling of 

trees in Hong Kong; 

• Forests and Countryside Ordinance (Cap.96); 

• Animal and Plants (Protection of Endangered Species) Ordinance (Cap 187); 

• Country Parks and Special Areas Distribution Map; 

• Agriculture, Fisheries and Conservation Department (AFCD) Nature Conservation 

Practice Note No.2 – Measurement of Diameter at Breast Height (DBH); 

• AFCD Nature Conservation Practice Note No.3 – The Use of Plant Names; 

• AFCD Rare and Precious Plants of Hong Kong, 2003; 

• IUCN 2019. The IUCN Red List of Threatened Species. Version 2019-2; 

• Development Bureau (DEVB) Technical Circulars (Works) (TCW) No.2/2012 – 

Allocation of Space for Quality Greening on Roads; 

• DEVB TCW No.3/2012 – Site Coverage of Greenery for Government Building 

Projects; 

• DEVB TCW No.6/2015 – Maintenance of Vegetation and Hard Landscape Features; 

• DEVB TCW No. 4/2020– Tree Preservation; 

• DEVB TCW No.5/2017 – Community Involvement in Planting Works; 

• DEVB TCW No.1/2018 Soft Landscape Provisions for Highway Structures; 

• Environment, Transport and Works Bureau (ETWB)TCW No.25/93 – Control of Visual 

Impact of Slopes; 

• Works Bureau (WB) Technical Circular No. 17/2000 Improvement to the Appearance 

of Slopes in connection with ETWB TC 23/93; 



Project No. 1849 
KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po  

 

Allied Environmental Consultants Limited  Page 5 
Member of AEC Group (HKEX Stock Code: 8320.HK)  

 

 

• Layman’s guide to landscape treatment of slopes, Civil Engineering and 

Development Department (CEDD); 

• ETWB TCW No. 13/2003A – Guidelines and Procedures for Environmental Impact 

Assessment of Government Projects and Proposals Planning for Provision of Noise 

Barriers; 

• DEVB TCW No. 5/2017 – Community Involvement in Planting Works; 

• ETWB TCW No. 11/2004 Cyber Manual For Greening; 

• ETWB TCW No. 29/2004 – Registration of Old and Valuable Trees, and Guidelines for 

their Preservation;  

• ETWB TCW No. 5/2005 – Protection of natural streams/rivers from adverse impacts 

arising from construction works; 

• ETWB TCW 8/2005 – Aesthetic Design of Ancillary Buildings in Engineering Projects; 

• Geotechnical Engineering Office (GEO) Publication No. 6/2007 – Updating of GEO 

publication no. 1/2000; 

• GEO publication No. 1/2011 ‘Technical Guidelines on Landscape treatment for 

Slopes; 

• Highways Department (HyD) Guidelines HQ/GN/13 – Interim Guidelines for Tree 

Transplanting Works under HyD’s Vegetation Maintenance Ambit; 

• HyD Guidelines HQ/GN/15 – Guidelines for Greening Works along Highways; 

• HyD Technical Circular No. 3/2008 – Independent Vetting of Tree works under the 

Maintenance of HyD; 

• Landscape Value Mapping Study in Hong Kong;  

• Landscape Character Map of Hong Kong (2005 Edition); 

• Management Guidelines for Mature Trees, Greening, Landscape and Tree 

Management Section (GLTMS) of DEVB; 

• General Standards and Maintenance Requirements for Roadside Landscape Works 

to be Handed Over to Leisure and Cultural Services Department (LCSD) for 

Maintenance (May 2018); 

• Green Infrastructure, GLTM of DEVB; 

• Cyber Manual for Greening (GLTM of DEVB); 

• Guidelines on Tree Preservation during Development (4/2015), GLTM of DEVB; and 

• Project Administration Handbook for Civil Engineering Works, 2006 Edition Section 

1.3 and 4.7 of Chapter 4. 
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3. Assessment Methodology 

Landscape Impact Assessment Methodology 

3.1.1. The landscape assessment methodology is made reference to Annex 18 of the Technical 

Memorandum on Environmental Impact Assessment Process issued by the Environmental 

Protection Department. 

3.1.2. The Study Area for the landscape impact assessment includes the areas within a 500m 

distance from the site boundary of the Project, and is shown in Figure 1. 

3.1.3. Identification of the baseline Landscape Resources (LR, physical and cultural) and Landscape 

Character Area (LCA) found within the 500m study boundary. This is firstly prepared by 

desktop research study on aerial photos and topographical maps and a subsequent site 

visit. 

3.1.4. Assessment of “Sensitivity to Change” to the LRs and LCAs. The assessment would be 

affected by factors including: 

• The quality of landscape characters/ resources; 

• Importance and rarity of special landscape elements; 

• The ability of the resource to accommodate changes; 

• Significance of the changes in local and regional changes; 

• The maturity of the resource; 

• Statutory or regulatory limitations / requirements relating to the resource. 

3.1.5. The sensitivity rating for each LR / LCA are determined based on the following: 

 

Low Landscape or landscape resource, the nature of which is largely 

tolerant to change, insubstantial value, immature, insubstantial 

significance of the change in local and regional context. 

Medium 

Landscape or landscape resource of moderately valued, semi-mature 

of the resource, reasonably tolerant to change. Moderate significance 

of the change in local and regional context. 
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High Rare, important, mature landscape or landscape resource, sensitive to 

relatively small changes. High significance of the change in local and 

regional context. 

Identification of Potential Sources and Type of Impacts 

3.1.6. Various elements of the construction work and operation procedures that would generate 

landscape and visual impacts are identified and these are discussed in Section 5. 

Assessment of the Magnitude of Landscape Impacts 

3.1.7. The factors affecting the magnitude of change in assessing landscape impacts are as follows: 

• Compatibility of the Works with the surrounding landscape; 

• Duration of the impacts under construction and operation phases; 

• Scale of Works; and 

• Reversibility of change. 

3.1.8. The magnitude of change rating for each LR / LCA are determined based on the following: 

Negligible The LRs/LCAs would suffer no discernible change by the Works 

Small 

The landscape or landscape resource would have experienced 

small scale of development, short duration of impacts, and High 

compatibility of the project with the surrounding landscape and 

reversible of change. 

Intermediate 

The landscape or landscape resource would have experienced 

moderate scale of development, reasonable duration of impacts, 

moderate compatibility of the project with the surrounding 

landscape and potentially reversible of change. 

Large 

The landscape or landscape resource would have experienced 

large scale of development, long duration of impacts, Low 

compatibility of the project with the surrounding landscape and 

irreversible of change. 
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Identification of Potential Landscape Mitigation Measures 

3.1.9. Potential mitigation measures will be developed to avoid or reduce adverse landscape 

impacts derived from the Works. Remedial measures will be recommended to compensate 

for unavoidable adverse impacts and /or generate potentially beneficial long-term impacts. 

These may include compensatory planting, landscape treatment and etc. Further details of 

mitigation measures are provided in Section 5.5. 

Prediction of the Significance of Landscape Impacts Before and After the Implementation of 

the Mitigation Measures 

3.1.10. Landscape impacts will be categorized depending on whether the impacts are 

adverse/beneficial, and irreversible/reversible. Significance threshold of landscape impact 

before and after mitigation (Day 1 and Year 10) will be assessed under the following 

categories: 

Insubstantial No discernible change to the existing landscape quality 

Slight Adverse/beneficial impact where the Works would cause a 

barely perceptible deterioration/improvement to existing 

landscape quality 

Moderate Adverse/ beneficial impact where the Works would cause a 

noticeable deterioration/improvement to existing landscape 

quality 

Substantial Adverse/ beneficial impact where the proposal would cause 

significant deterioration or improvement in existing landscape 

quality. 

 

3.1.11. The impact significance will also be determined. Table 3.1 shows the relationship between 

sensitivity and magnitude of change. 
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Table 3.1 Relationship between Sensitivity and Impact Magnitude of Change 

Magnitude of 

Change caused 

by the proposed 

Works 

Sensitivity 

Low Medium High 

Large Moderate Moderate / 

Substantial* 

Substantial 

Intermediate Slight / 

Moderate* 

Moderate Moderate / 

Substantial* 

Small Slight Slight / Moderate* Moderate 

Negligible Negligible Negligible Negligible 

Remarks: 

[1]*: In those instances where the lower level of impact is predicted, this 

is, to be, justified in the description of the impact.  

[2] All impacts are adverse unless otherwise noted with beneficial 

Prediction of Acceptability of Impacts 

3.1.12. An overall assessment of the acceptability, or otherwise, of the impacts has been carried out 

to determine whether the landscape impacts are beneficial, acceptable, acceptable with 

mitigation measures, unacceptable or undetermined. 

Visual Impact Assessment Methodology 

3.1.13. The visual assessment methodology is made reference to the Town Planning Board 

Guidelines on submissions of Visual Impact Assessment for Planning Applications to the 

Town Planning Board (TGB PG-No. 41). 



Project No. 1849 
KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po  

 

Allied Environmental Consultants Limited  Page 10 
Member of AEC Group (HKEX Stock Code: 8320.HK)  

 

 

3.1.14. A structured and systematic approach for visual impact assessment has been adopted in 

accordance with TPB PG-No.41 ‘Guidelines on Submission of Visual Impact Assessment for 

Planning Applications to the Town Planning Board’. The assessment of the visual impacts 

has involved the following steps: 

• Review of the overall visual character within the wider existing and planned contexts 

of the area adjacent to the Site; 

• Defining the assessment area taking into consideration of the Visual Envelope of the 

project during the construction and operational phases of the project; 

• Identifying the key visual elements within the assessment area including the key 

physical structures, visual attractors and detractors in the visual envelope;  

• Selection of key public viewing points based on the visual sensitivity of viewers; 

• Appraisal of visual changes based on the visual composition, obstruction, and their 

effects on public viewers and visual resources; 

• Evaluation of overall impacts. 

Identification of the visual envelope 

3.1.15. With reference to TPB PG-No.41, the assessment area of the Visual Impact Assessment (VIA) 

covers the general view sheds formed by natural or man-made features such as ridgeline or 

buildings. Based on the scale of the proposed developments, initial assessment areas that 

are three times the building heights have been defined. Since the current VIA focuses on 

the impacts on public viewers, the visual envelopes are defined based on ground level 

viewers on public grounds including streets and publicly accessible areas. An aerial photo of 

the development site area is presented in Figure 2.  

3.1.16. The visual envelope has been preliminarily defined by an assessment from topographic maps 

and the Google Earth model. This information has been further verified during site visit 

carried out in August and November 2018. 

Selection of Key Public Viewing Points 

3.1.17. Key public viewing points of the VIA are selected based on finding the most affected viewing 

points of sensitive public viewers who are impacted by the project. The viewing points 

could be kinetic or static. Viewing points are taken at human eye level for a realistic 

presentation of views. The public viewing points, in some instances, may represent those of 

the nearby VSRs, although the selected viewing points are not intended to cover all 

identified VSRs. 
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Assessment of Sensitivity of Key Public Viewers 

3.1.18. The visual sensitivity of the public viewers from the viewing points can be qualitatively 

graded as high, medium, or low, taking into account 

• The activity of the viewers; 

• The duration and distance over which the proposed development would remain 

visible; and  

• The public perception of value attached to the views being assessed. 

Appraisal of Visual Changes 

3.1.19. The effects of visual changes on the assessment area and sensitive public viewers are 

appraised based on the following factors: 

(a)  Visual Composition – Visual composition is the total visual effects of all the visual 

elements due to their variation in locations, massing, heights, dispositions, scales, 

forms, proportions, characters against the overall backdrop. Visual composition may 

result in visual balance, compatibility, harmony, unity, or contrast; 

(b) Visual Obstruction – The appraisal assesses the degree of visual obstruction and loss 

of views or visual openness due to the proposed development from all key public 

viewing points within the assessment area. Full blockage or partial blockage of 

important views should be avoided or minimised; 

(c)  Effect on Public Viewers – The effect of visual changes from key public viewing points 

with direct sightlines to the proposed development are assessed. The effects of the 

visual changes are graded qualitatively in terms of magnitude as substantial, 

moderate, slight, or negligible. Photomontages are used to illustrate the visual 

impacts of key public viewing points comparing the before and after views from the 

selected viewing points; 

(d) Effect on Visual Resources – The appraisal assesses if the proposed development 

may improve or degrade the condition, quality, and character of the assessment area 

and any on-site and off-site visual impact. Proposals to enhance or mitigate the 

impact through design measures are included and presented. 

3.1.20. The resultant overall impact may be concluded and classified within a range of thresholds: 

Enhanced 

 

The proposed development in overall term will improve the 

visual quality and complement the visual character of its 
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setting from most of the identified key public viewing points. 

Partly 

enhanced/partly 

adverse 

 

The proposed development will exhibit enhanced visual 

effects to some of the identified key public viewing points and 

at the same time exhibit adverse visual effects to some other 

key public viewing points. 

Negligible 

 

The proposed development will in overall term have 

insignificant visual effects to most of the identified key public 

viewing points, or the visual effects would be screened or 

filtered by other distracting visual elements in the assessment 

area. 

 

Slightly adverse 

 

The proposed development will result in overall term some 
negative visual effects to most of the identified key public 
viewing points. 

 

Moderately 
adverse 

 

The proposed development will result in overall term negative 
visual effects to most of the key identified key public viewing 
points. 

 

Substantially 
adverse 

The proposed development will in overall term cause serious 
and detrimental visual effects to most of the identified key 
public viewing points even with mitigation measures. 

Visualization Materials 

3.1.21. The findings of this LVIA are presented and supported by a range illustrative material such as 

plans and photomontages. 
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4. Baseline Landscape Conditions 

Land Use 

4.1.1. The Land Use Plan of the study area is provided in Figure 3. The Subject Site falls within an 

area zoned “Other Specified Uses” (“OU”) on the approved Tai Po Outline Zoning Plan (OZP) 

(No. S/TP/30). It is currently held by KMB under a STT granted by the Government for use as 

a bus depot with temporary building structures. 

4.1.2. The surrounding areas are currently zoned as Other Specified Uses (“OU”), Government, 

Institution, Community (“GIC”), Village Type Development (“V”), Residential (Group A) 

(“R(A)”) and Green Belt (“GB”) according to Approved OZP No. S/TP/30. The land is 

currently held by KMB under a STT granted by the Government for use as a bus depot. 

4.1.3. To the east of the Subject Site is the Tai Po Industrial Estate predominately zoned as “OU”. 

Directly north and south of the Subject Site are “G/IC” plots. Located directly west of the 

Site are one small “R(A)” plot that is the Rivera Lodge and the Village Type Development 

Yue Kok Village. Further to the northwest are Nethersole Hospital and Tai Po Hospital 

(“G/IC”) surrounded by Green Belt. To the southwest of the site (and further west) are 

“R(A)” highrise residential areas comprising of Fu Shin Estate and Yee Nga Court. North of 

Ting Kok Road extending into the Fung Yuen Valley are low density residential areas that 

include Fung Mei Wai and Tin Sam Villages and the CDA development Les Jardin. 

4.1.4. Future developments in Area 33 “G/IC” plots directly south of the Subject Site is expected to 

include Public Vehicle Park underneath Football -cum-Rugby Pitch and Training Campus for 

the Construction Industry Council. There are currently no other major developments or 

changes in land use to the knowledge of the Consultant. 

Trees 

4.1.5. There are no existing trees within the site boundary. 

4.1.6. Major treed areas found within the 500m landscape study boundary include the hillside 

woodlands found at the Green Belt areas, the landscaped areas of the residential areas and 

the two hospitals, and street tree and roadside planting areas of along Ting Kok Road, Yuen 

Shin Road, and the Tai Po Industrial Estate. 
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Landscape Resources 

4.1.7. The baseline condition of Landscape Resources (LRs) and Landscape Character Areas (LCAs) 

within the 500m study boundary have been identified in Figure 4 and Figure 5 respectively 

and listed in the table as below. 

Table 4.1 Identified Landscape Resources (LRs) 

Code Landscape Resource 

(LR) 

Description of Landscape 

Value 

Sensitivity 

LR1 

Institutional Landscape 

LR1.1 KMB Tai Po Depot The Subject Site is 

currently used as an open 

depot and contain no 

trees or other elements of 

high landscape value. 

There is, however, a treed 

area of approximately 

2,400m2 that acts a green 

buffer between the depot 

area and Ting Kok Road, 

which is part of a 

north-south corridor that 

connects the Green Belt to 

the Tai Po waterfront. 

Medium 

LR1.2 CIC Tai Po Training 

Ground 

This training ground 

comprises predominantly 

of concrete grounds with 

limited vegetation 

coverage. 

Low 

LR1.3 Elementary and 

Secondary Schools 

The Study Area includes a 

number elementary and 

secondary schools with 

limited planted areas.  

Low 

LR1.4 Nethersole Hospital The hospital site Low 
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comprises of some 

landscaped area that has 

some degree of amenity 

and ecological value. 

LR1.5 Tai Po Hospital The hospital site 

comprises of some 

landscaped area that has 

some degree of amenity 

and ecological value. 

Low 

LR2 

Industrial Urban Landscape 

LR2.1 Tai Po Industrial 

Estate 

The Tai Po Industrial 

Estate has some 

vegetation coverage most 

notably in the form of 

street trees. There is 

especially a north-south 

tree corridor connecting 

the Green Belt to the Tai 

Po Waterfront Park. 

Low 

LR3 

Residential Urban Landscape 

LR3.1 Rivera Lodge Rivera Lodge is one 

high-rise residential tower 

that sits to the direct west 

of the Subject Site. 

Medium 

LR3.2 Fu Shin Estate Fu Shin Estate is a public 

housing estate sitting to 

the southwest of the 

Subject Site. It comprises 

of public amenity spaces 

and vegetated areas.  

Medium 

LR3.3 Yee Nga Court Yee Nga Court is a housing 

estate built under the 

Medium 
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Home Ownership Scheme, 

and situates at the west of 

the Study Area. It 

comprises of public 

amenity spaces and 

vegetated areas. 

LR4 

Residential Urban Fringe Landscape 

LR4.1 Le Jardin Le Jardin is a private farm 

and garden area that is 

part of the CDA 

development related to 

Mont Vert. The site is a 

largely vegetated wetland 

and farm area that is 

located between Tin Sam 

Village and the Green Belt.  

Medium 

LR5 

Public Open Space 

LR5.1 Yue Kok Village 

Sitting-Out Area 

Yue Kok Village Sitting-Out 

Area is a small open space 

with playground sitting at 

the front of Yue Kok 

Village facing Ting Kok 

Road. 

Medium 

LR5.2 Fung Yuen 

Playground 

Fung Yuen Playground is a 

park with a basketball 

court and playground 

sitting at the southern 

entrance to Fung Yuen 

Valley.  

Medium 

LR5.3 Yuen Shin Park Yuen Shin Park is a large 

urban park sitting to the 

west of Yuen Shin Road 

Medium 
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that connects to the 

waterfront. 

LR5.4 Tai Po Waterfront 

Park 

Sitting to the east side of 

Yuen Shin Road facing the 

ocean Tolo Harbour is the 

Tai Po Waterfront Park. It 

has high recreational 

value and large expanse of 

vegetated areas. 

Medium 

LR6 

Village Landscape 

LR6.1 Yue Kok Village Yue Kok Village is a typical 

village landscape that is 

situated at the foot of the 

Green Belt hillside 

woodland facing Yuen 

Shin Road. 

Medium 

LR6.2 Fung Mei Wai 

Village 

Fung Mei Wai Village 

comprises of a village 

landscape that is situated 

at the west side of Fung 

Yuen Valley and is situated 

between the CDA 

development site and the 

Green Belt which connects 

uphill to the Cloudy Hil. 

Medium 

LR6.3 Tin Sam Village Tin Sam Village is a village 

situated within Fung Yuen 

Valley and is situated 

between Mont Vert and 

Le Jardin. 

Medium 

LR7 Hillside Woodland The hilly area to the north 

of Ting Kok Road slopes up 

towards the north and is 

largely a hillside woodland 

High 
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that surrounds the Fung 

Yuen Valley. It has a rather 

complete canopied area 

and has relatively high 

ecological value.  

LR8 Transport Corridor 

Landscape 

The transport corridor 

comprises mainly of Ting 

Kok Road and Yuen Shin 

Road and chiefly serves 

the function of a vehicular 

corridor but parts of it 

contains generous street 

trees and roadside 

planting that also serves 

as green corridor 

connecting the Green Belt 

to the waterfront. 

Low 

LR9 Watercourse There is an open channel 

situated to the north of 

Ting Kong Road that 

receives water from the 

Fung Yuen Valley and is 

largely vegetated on both 

sides of its banks. 

Medium 

Landscape Character Areas 

4.1.8. The identified Landscape Character Areas within the 500m study area is listed in Table 4.2. 
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Table 4.2 Identified Landscape Character Areas (LCAs) 

Code Landscape Character Area 

(LCA) 

Description of Landscape 

Character 

Sensitivity 

LCA1 Urban Landscape The urban landscape 

comprises of the 

high-rise residential area 

at the west of the Study 

Area and the Tai Po 

Industrial at the east. 

Low 

LCA2 Urban Fringe Landscape The urban fringe 

landscape includes the 

two hospitals, the G/IC 

strip between the urban 

landscape to the east and 

west of the Site, and the 

transport corridor. 

Low 

LCA3 Rural Fringe Landscape Rural fringe landscape 

includes the village type 

developments and the 

CDA development at 

Fung Yuen Valley. 

Medium 

LCA4 Upland Countryside 

Landscape 

Upland countryside 

landscape is largely the 

Green Belt woodland 

that slopes uphill 

towards Cloudy Hill. 

High 
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5. Baseline Visual Conditions 

Visual Envelope 

5.1.1. The Subject Site is situated at the foot of the hills to the north that contains the Nethersole 

and Tai Po Hospitals, the hillside woodland (Green Belt), and the Fung Yuen Valley. 

Therefore, the site has a somewhat higher exposure towards the north but the northern 

areas are also highly vegetated and blocks to the view towards the site. Given that the 

proposed depot building is only four-storey high, it has a rather limited visual envelope and 

the visual envelope is illustrated in Figure 6. 

Visual Elements 

5.1.2. The key visual elements that could be seen from the site area include the vegetated hills to 

the north that has the ridgeline of Cloudy Hill as a backdrop, and the roadside vegetation as 

foreground. Towards the north and east are generally low-rise development and the open 

sky is generally visible. Towards the west side, the site is exposed to the Rivera Lodge and 

the eastern towers of Fu Shin Estate. 

Key Viewing Points 

5.1.3. Since the Subject Site is situated within a generally low-rise development area and is 

surrounded largely by roadside planting, the publicly visible areas of the proposed 

development are rather limited and the six selected viewpoints attempt to cover the visual 

impacts from all sides. Given the proposed depot’s height of four-storey, it has very limited 

visibility beyond the 200m distance covered by the first five viewpoints. 

5.1.4. The Subject Site area has low pedestrian traffic and has a small number of public viewers. 

Potential Visual Sensitive Receivers include: 

• Travelling viewers including the drivers and cyclists using the surrounding roads and 

cycling paths; 

• The residents of Rivera Lodge, Yue Kok Village, and the northeast towers of Fu Shin 

Estate; 

• The occupational viewers from Kau Yan College and adjacent schools; and  

• The occupational viewers from the CIC Tai Po Training Grounds and Tai Po Industrial 

Estate. 

5.1.5. The six selected viewpoints are presented in Figure 6 and Figure 7 and their reasons for 

selection are explained in Table 5.1. 
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Table 5.1 List of Key Public Viewpoints 

Code Vantage Point Viewing 

Distance 

(m) 

Justification of Selection 

VP1 From Ting Kok Road 

between Rivera 

Lodge and Kau Yan 

College 

160m This viewpoint shows the project as seen 

from the west side approach and broadly 

represents the view seen by the Rivera 

Lodge and Kau Yan College. 

VP2 From Dai Wah Street 

next to the entrance 

of the CIC Tai Po 

Training Ground 

175m This viewpoint is taken from the 

southeast of the site and represents the 

view as seen from the Tai Po Industrial 

Estate. 

VP3 From Fung Yuen 

Road at the its 

intersection with 

Ting Kok Road 

200m This viewpoint sees the project from the 

north side and represents the impacted 

views of road users along Fung Yuen 

Road coming from the villages and 

private residences of the Fung Yuen 

Valley. 

VP4 From Yue Kok Village 

Playground 

100m The viewpoint is taken the closest from 

the site and represents recreational users 

and residents from the Yue Kok Village. 

VP5 From Tai Po 

Industrial Estate on 

Dai Cheong Road 

220m This viewpoint represents the view from 

the Tai Po Industrial Estate to the east 

mainly along Dai Cheong Road. 

VP6 From Tai Po Road 

across the Tolo 

Harbour 

3km This viewpoint represents the far 

panoramic view form the southeast 

reflecting the general skyline and 

cityscape. This purpose of this view is to 

show the overall impact of the proposed 

building as part of the urban cluster. This 

view only impacts a very limited number 

of hikers and road users. 

5.1.6. The visual sensitivity of the key public viewers is assessed and presented in Table 5.2. 
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Table 5.2 List of Key Public Viewers 

Code Types of Viewers Viewing 

Distance 

(m) 

Duration 

of View 

Public 

Perception 

of Value 

Sensitivity 

VP1 From Ting Kok Road 

between Rivera Lodge 

and Kau Yan College – 

Residential and 

Occupational 

160m Short Low Low 

VP2 From Dai Wah Street 

next to the entrance 

of the CIC Tai Po 

Training Ground – 

Occupational and 

Travelling 

175m Short Low Low 

VP3 From Fung Yuen Road 

at its intersection with 

Ting Kok Road - 

Travelling 

200m Short Low Low 

VP4 From Yue Kok Village 

Playground – 

Residential and 

Recreational 

100m Short to 

Medium 

Low to 

Medium 

Low to 

Medium 

VP5 From Tai Po Industrial 

Estate on Dai Cheong 

Road – Occupational 

and Travelling 

220m Short Low Low 

VP6 From Tai Po Road 

across the Tolo 

Harbour – Travelling 

and Recreational 

3km Short High Medium 
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6. Potential Landscape Impacts 

Impact on Existing Trees 

6.1.1. There are no existing trees within the site boundary and the development works are also no 

expected to cause any negative impacts on the trees outside of the site boundary. Within 

the site area, the landscaped areas outside of the east and south side of the building 

structure can allow for the planting of a few new trees. 

6.1.2. The treed buffer that is located between the Ting Kok Road and the works boundary is not 

expected to be impacted by the proposed development besides the casting of shadows but 

due considerations shall be taken to ensure that they are not affected by construction 

works. 

Impact on Landscape Resources 

6.1.3. Since the project is of a relatively small scale and is limited to an already developed area 

with no significant landscape value, the landscape impacts are confined to a relatively 

limited area within the works boundary and the directly adjacent areas. The list of potential 

unmitigated impacts to the LRs are listed in Table 6.1. 
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Table 6.1 List of Unmitigated Impacts on Landscape Resources (LRs) 

Code Landscape 

Resource 

(LR) 

Sources of 

Impact 

Description of Unmitigated 

Impact 

Magnitude 

of Change 

LR1 

Institutional Landscape 

LR1.1 KMB Tai Po 

Depot 

Construction 

activities; 

the 

development 

of the 

4-storey 

depot 

Air pollution, noise, and other 

disturbances from 

construction activities; 

physical blockage and casted 

shadows specifically for the 

treed area to the west of the 

works boundary 

Intermediate 

LR1.2 CIC Tai Po 

Training 

Ground 

Nil Nil Negligible 

LR1.3 Elementary 

and 

Secondary 

Schools 

Nil Nil Negligible 

LR1.4 Nethersole 

Hospital 

Nil Nil Negligible 

LR1.5 Tai Po 

Hospital 

Nil Nil Negligible 

LR2 

Industrial Urban Landscape 

LR2.1 Tai Po 

Industrial 

Estate 

Nil Nil Negligible 

LR3 

Residential Urban Landscape 
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Code Landscape 

Resource 

(LR) 

Sources of 

Impact 

Description of Unmitigated 

Impact 

Magnitude 

of Change 

LR3.1 Rivera Lodge Nil Nil Negligible 

LR3.2 Fu Shin 

Estate 

Nil Nil Negligible 

LR3.3 Yee Nga 

Court 

Nil Nil Negligible 

LR4 

Residential Urban Fringe Landscape 

LR4.1 Les Jardin Nil Nil Negligible 

LR5 Public Open 

Space 

   

LR5.1 Yue Kok 

Village 

Sitting-Out 

Area 

Nil Nil Negligible 

LR5.2 Fung Yuen 

Playground 

Nil Nil Negligible 

LR5.3 Yuen Shin 

Park 

Nil Nil Negligible 

LR5.4 Tai Po 

Waterfront 

Park 

Nil Nil Negligible 

LR6 

Village Landscape 

LR6.1 Yue Kok 

Village 

Nil Nil Negligible 

LR6.2 Fung Mei 

Wai Village 

Nil Nil Negligible 

LR6.3 Tin Sam Nil Nil Negligible 
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Code Landscape 

Resource 

(LR) 

Sources of 

Impact 

Description of Unmitigated 

Impact 

Magnitude 

of Change 

Village 

LR7 Hillside 

Woodland 

Nil Nil Negligible 

LR8 Transport 

Corridor 

Landscape 

Nil Nil Negligible 

LR9 Watercourse Nil Nil Negligible 

6.1.4. Considering the sensitivity and magnitude of change, the significance of impacts to the 

identified LRs are listed in Table 6.2. 

Table 6.2 Significance of Impacts on Landscape Resources (LRs) Before Mitigation 

Code Landscape 

Resource 

(LR) 

Sensitivity 

to Change 

Magnitude of Change Significance of 

Impact 

LR1 

Institutional Landscape 

LR1.1 KMB Tai Po 

Depot 

Low Intermediate Moderate 

LR1.2 CIC Tai Po 

Training 

Ground 

Low Negligible Negligible 

LR1.3 Elementary 

and 

Secondary 

Schools 

Low Negligible Negligible 

LR1.4 Nethersole 

Hospital 

Low Negligible Negligible 

LR1.5 Tai Po 

Hospital 

Low Negligible Negligible 
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Code Landscape 

Resource 

(LR) 

Sensitivity 

to Change 

Magnitude of Change Significance of 

Impact 

LR2 

Industrial Urban Landscape 

LR2.1 Tai Po 

Industrial 

Estate 

Low Negligible Negligible 

LR3 

Residential Urban Landscape 

LR3.1 Rivera Lodge Medium Negligible Negligible 

LR3.2 Fu Shin 

Estate 

Medium Negligible Negligible 

LR3.3 Yee Nga 

Court 

Medium Negligible Negligible 

LR4 

Residential Urban Fringe Landscape 

LR4.1 Les Jardin Medium Negligible Negligible 

LR5 

Public Open Space 

LR5.1 Yue Kok 

Village 

Sitting-Out 

Area 

Medium Negligible Negligible 

LR5.2 Fung Yuen 

Playground 

Medium Negligible Negligible 

LR5.3 Yuen Shin 

Park 

Medium Negligible Negligible 

LR5.4 Tai Po 

Waterfront 

Park 

Medium Negligible Negligible 
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Code Landscape 

Resource 

(LR) 

Sensitivity 

to Change 

Magnitude of Change Significance of 

Impact 

LR6 

Village Landscape 

LR6.1 Yue Kok 

Village 

Medium Negligible Negligible 

LR6.2 Fung Mei 

Wai Village 

Medium Negligible Negligible 

LR6.3 Tin Sam 

Village 

Medium Negligible Negligible 

LR7 Hillside 

Woodland 

High Negligible Negligible 

LR8 Transport 

Corridor 

Landscape 

Low Negligible Negligible 

LR9 Watercourse Medium Negligible Negligible 

Impact on Landscape Character Areas 

6.1.5. Since the Project is entirely located within the existing G/IC site, it has high compatibility 

with the existing landscape and causes no disturbance to existing landscape character. 
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Table 6.3 List of Unmitigated Impacts on Landscape Character Areas (LCAs) 

Code Landscape 

Character 

Area (LCA) 

Compatibility Description of Unmitigated 

Impact 

Magnitude 

of Change 

LCA1 Urban 

Landscape 

Medium Nil Negligible 

LCA2 Urban 

Fringe 

Landscape 

Medium The increase in height of the 

proposed 4-storey depot 

building from an open 

concrete lot. 

Small 

LCA3 Rural Fringe 

Landscape 

Low Nil Negligible 

LCA4 Upland 

Countryside 

Landscape 

Low Nil Negligible 

6.1.6. The landscape impacts to the existing LCAs are considered insubstantial. 

Table 6.4 Significance of Impacts on Landscape Character Areas (LCAs) Before 

Mitigation 

Code Landscape 

Character Area 

(LCA) 

Sensitivity to 

Change 

Magnitude of Change Significance of 

Impact 

LCA1 Urban Landscape Low Negligible Negligible 

LCA2 Urban Fringe 

Landscape 

Low Small Slight 

LCA3 Rural Fringe 

Landscape 

Medium Negligible Negligible 

LCA4 Upland 

Countryside 

Landscape 

High Negligible Negligible 
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7. Potential Visual Impacts 

Photomontages 

7.1.1. Photomontages showing the visual effects of the proposed building on the six viewpoints are 

presented in Figure 7-1 to Figure 7-8. All six photos are taken on 18 February 2021 around 

noon time with Nikon D5300 camera with focal lengths of 38mm for VP1, 18mm for VP2 

and VP3, 13mm for VP4, 52mm for VP5 and VP6. 

7.1.2. The visual impacts on the six viewpoints by the development of the 4-storey depot at the 

Subject Site are listed in Table 7.1.
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Table 7.1 Visual Impacts on Key Public Views 

Code Vantage Point Visual Composition Visual Obstruction 

(Full / Partial / Minor / 
Negligible) 

 

Effect on Public 
Viewers (Substantial / 
Moderate / Slight / 
Negligible) 

 

Effect on Visual Resources 

(Substantial / Moderate / Slight / 

Negligible) 

VP1 From Ting Kok 

Road between 

Rivera Lodge and 

Kau Yan College 

VP1 is taken from the road situated 
between the edge of the residential area 
towards the industrial area. The street is 
lined by trees on both sides, and the 
proposed building has very  
limited visibility (only a small portion of the 
top storey showing) behind the roadside 
planting along Ting Kok Road and Yuen 
Shin Road. 

 

Minor. 

 

A small portion of the open 

sky. 

Slight. 
 

The slight intrusion of 

a human made 

structure upon the 

open sky. 

Slight. 
 

There is very limited blockage and 

the proposed building is 

in-character with the surrounding 

landscape. 

VP2 From Dai Wah 

Street next to the 

entrance of the 

CIC Tai Po 

Training Ground 

VP2 is taken from the direction of the CIC 

Tai Po Training Ground, which does not 

have any multi-storey structures. This 

viewpoint enjoys an open view with 

roadside trees as its middle-ground and the 

Cloudy Hill and the open sky as its 

background. The proposed building has 

only limited visibility behind the roadside 

planting. 

Minor. 

 

Minor obstruction of the 

Cloudy Hill backdrop, which 

peaks at 440mPD  

Slight. 
 

The slight intrusion of 

a human made 

structure upon the 

green backdrop. 

Slight. 

 

The will be some blockage of the 

green hill in the background. 

However, there is limited impact 

on the visual resource given the 

proposed building height, which is 

far below the ridgeline. The 

proposed building is in-character 
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with the surrounding landscape. 

VP3 From Fung Yuen 

Road at the its 

intersection with 

Ting Kok Road 

VP3 is taken from the north side of the site 

and has the character of a low traffic 

volume T-intersection with street trees 

lining all three sides. The proposed building 

has very limited visibility behind the 

roadside planting. 

Minor. 

 

The proposed development 

would slightly interrupt a 

portion of the existing open 

sky. This is, however, very 

limited given the road of 

street trees along Ting Kok 

Road. 

Slight. 
 

Note that this effect 

will further diminish as 

the trees in the 

foreground grow 

bigger over time. 

Slight. 
 

There is very limited blockage and 

the proposed building is 

in-character with the surrounding 

landscape. 

VP4 From Yue Kok 

Village 

Playground – 

Residential and 

Recreational 

This viewpoint is taken towards the east 

facing Ting Kok Road but has a nice 

backdrop of trees and open sky. 

Partial. 

 

The viewpoint is taken from 

a close distance and the 

proposed building would 

partially block the open sky 

behind the tree buffer. 

Moderate. 
 
This viewpoint 
represents the views 
from the viewers 
directly across Ting 
Kok Road. The 
proposed building is 
partially hidden 
behind trees but does 
partially block the sky. 

Moderate. 
 
Partially blocks the open sky and 
exposes an industrial character 
building. 

VP5 From Tai Po 

Industrial Estate 

on Dai Cheong 

Road – 

Occupational and 

This viewpoint is taken from the Tai Po 

Industrial Estate, where we can see that 

the streescape is largely framed by short 

industrial buildings with a backdrop of 

trees. Riviera Lodge can be seen in the 

Minor. 

 

From this angle, the 

proposed building will be 

largely hidden by large trees 

Slight. 
 
From this angle the 
building is very limited 
exposure and the 
building is largely 

Slight. 
 
Exposes the top parts of the 
building and blocks some part of 
the lower sky and part of the 
Riviera Lodge residential tower. 
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Travelling backdrop dominating the skyline. and the proposed building 

would only slightly block the 

open sky and the lower 

stories of the Riviera Lodge. 

in-character with its 
industrial setting.  

VP6 From Tai Po Road 

across the Tolo 

Harbour – 

Travelling and 

Recreational 

This is a panoramic view showing the 

overall sky line of the Tai Po Industrial 

Estate, which consists of predominantly 

low-rise buildings. Some highrise 

residential towers can be spotted in the 

background in front of the mountain 

backdrop. 

Negligible. 

 

Given the relatively short 

height of the building, it has 

very limited visibility from 

this distance and blends into 

the industrial blocks of the 

Tai Po Industrial Estate. 

Negligible. 
 
Almost can’t be seen 
from this distance. 

Negligible. 
 
From this angle, it appears that the 
Tai Po Industrial Estate is joined by 
one additional building at its 
western edge. Very limited impact. 
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7.1.3. Given the relatively short height of the proposed 4-storey building, the increase in building 

height to 30.5m is expected to cause only slight to moderate impact to the neighbouring 

views. Also given that the surroundings of the Subject Site are of industrial nature, the 

resultant overall impact, while considering the type of the new building, is considered to be 

negligible to moderately adverse. 
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8. Mitigation Measures 

Potential Mitigation Measures 

8.1.1. The development involves one single building within a confined site. The potential mitigation 

measures are listed below: 

(a)  Incorporate planting buffers as far as possible between the building and the streets; 

(b) Design architecture especially façade with contextually sensitive treatment; 

(c)  Carefully management construction activities to minimise disturbances during 

construction. 
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9. Residual Impacts After Mitigation 

9.1.1. The proposed development involves limited change in terms of landscape resources and 

landscape character. With the recommended mitigation measures in place, it is considered 

that the residual landscape impacts can be limited to slight and confined to the immediate 

surroundings of the Subject Site. 

Table 9.1 Significance of Residual Impacts on LRs After Mitigation 

Code Landscape 

Resource (LR) 

Significance of 

Impact Before 

Mitigation 

Recommended 

Mitigation 

Measures 

Significance of 

Impact After 

Mitigation 

LR1.1 KMB Tai Po 

Depot 

Moderate a, b, c Slight 

LCA2 Urban Fringe 

Landscape 

Slight a, b, c Slight 

9.1.2. As far as the visual impacts are concerned, it is recommended that mitigation measures (a) 

and (b) are incorporated into the design of the new development as far as possible to 

further minimize the limited impacts. 

9.1.3. The overall LVIA concludes that the landscape impacts of the proposed development are 

acceptable. 
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10. Conclusions 

10.1.1. The Project will comprise a 4-storey building. The building height of the proposed depot is 

30.5m tall at +35.74 mPD. 

10.1.2. The Subject Site has an area of 14,600 m2 and is located on the northeastern outskirts of Tai 

Po Town, bounded by Ting Kok Road to the west and Dai Fuk Street to the south, 

immediately adjoining the G/IC site to the north and facing Tai Po Industrial Estate to the 

east. To the south of Dai Fuk Street is Construction Industry Council (CIC) Tai Po Training 

Ground, while Tai Po Waterfront Park is located in the far south.  

10.1.3. The Subject Site falls within an area zoned “Other Specified Uses” (“OU”) on the approved 

Tai Po Outline Zoning Plan (OZP) (No. S/TP/30). It is currently held by KMB under a STT 

granted by the Government for use as a bus depot with temporary building structures. 

10.1.4. There are no existing trees within the works boundary and it is not expected that any trees 

outside the boundary will be affected. 

10.1.5. Since the project is of a relatively small scale and is limited to an already developed area 

with no significant landscape value, the landscape impacts are confined to a relatively 

limited area within the works boundary and the directly adjacent areas. Since the project is 

entirely located within the existing G/IC site, it has high compatibility with the existing 

landscape and causes no disturbance to existing landscape character. 

10.1.6. The redevelopment involves one single building within a confined site. The potential 

mitigation measures include: (1) Incorporate planting buffers as far as possible between the 

building and the streets; (2) Design architecture especially façade with contextually 

sensitive treatment; and (3) Carefully management construction activities to minimise 

disturbances during construction. 

10.1.7. The proposed development involves limited change in terms of landscape resources and 

landscape character. With the recommended mitigation measures in place, it is considered 

that the residual landscape impacts can be limited to slight and confined to the immediate 

surroundings of the Subject Site. 
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10.1.8. Since the Subject Site is situated within a generally low-rise development area and is 

surrounded largely by roadside planting, the publicly visible areas of the proposed 

development are rather limited and the six selected viewpoints attempt to cover the visual 

impacts from all sides. Given the proposed depot’s height of four-storey, it has very limited 

visibility beyond the 200m distance covered by the six viewpoints. 

10.1.9. Given the relatively short height of the proposed 4-storey building, the increase in building 

height to 30.5m is expected to cause only slight to moderate impact to the neighbouring 

views. Also given that the surroundings of the Subject Site are of industrial nature, the 

resultant overall impact is considered to be negligible to moderately adverse.   

10.1.10. The overall LVIA concludes that the landscape impacts of the proposed development are 

acceptable. 
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Appendix A – Master Landscape Plan 
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Appendix B – Proposed Building Plans 
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VP3:   From Fung Yuen Road at the its intersection with Ting Kok Road with Proposed Development (Approx. 200m from site)

PHOTOMONTAGE - VIEWPOINT 3

FIGURE 7-5  圖 7-5VP3:   從鳳園路與汀角路交界（距離項目約200米）

照片蒙太奇 - 視點 3

AS SHOWN  如圖示

0 

備註：

Proposed Development 
4-Storey at +35.74mPD

擬建車廠  4層高
高度約為水平基準以上35.74米



VP4:   From Yue Kok Village Playground (Approx. 100m from site)

Proposed Development
4-Storey at +35.74mPD

PHOTOMONTAGE - VIEWPOINT 4

FIGURE 7-5



VP5:   From Tai Po Industrial Estate on Dai Cheong Road (Approx. 220m from site)

Proposed Development
4-Storey at +35.74mPD

大埔第33區大福街九龍巴士車廠

FIGURE 7-7  圖7-7

PHOTOMONTAGE - VIEWPOINT 5
照片蒙太奇 - 視點 5

AS SHOWN  如圖示

備註：

擬建車廠  4層高
高度約為水平基準以上35.74米

1VP5:   從大埔工業區大昌街（距離項目約220米）



Proposed Development
4-Storey at +35.74mPD

大埔第33區大福街九龍巴士車廠

FIGURE 7-8  圖7-8

PHOTOMONTAGE - VIEWPOINT 6
照片蒙太奇 - 視點 6

AS SHOWN  如圖示

備註：

擬建車廠  4層高
高度約為水平基準以上35.74米

0

VP6:   From Tai Po Road across the Tolo Harbour (Approx. 3km from site) 

VP6:      從吐露港對岸大埔道遠眺大埔工業區（距離項目約3000米）
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1. Introduction 

1.1.1. Allied Environmental Consultants Limited (AEC) was commissioned by the Kowloon Motor 

Bus Company (1933) Limited (KMB) to submit the landscape master plan to support of a 

Section 16 application for the KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po (hereinafter 

referred to as “Subject Site”). 

1.1.2. At present, the KMB has occupied the Subject Site for bus parking of around 163 nos. of 

buses under the Short Term Tenancy (STT). Due to the need for provision of more parking 

spaces, KMB obtained a draft STT for a 2-storey-high depot in 2019. However, in order to 

support the “Roadmap on Popularization of Electric Vehicles” released by Environment 

Bureau in March 2021, additional storeys with sufficient charging and supporting facilities 

would be required for electric buses (eBus). Around 363 nos. charging-enabling bus parking 

bays will be provided in the new bus depot for eBus. As such, minor relaxation of building 

height (BH) restriction under Section 16 of the Town Planning Ordinance from the current 

BH restriction of 2 storeys to 4 storeys will be applied concurrently. This Site Appraisal is 

conducted to support the Section 16 application.  
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2. Site Description 

2.1.1. The Subject Site area is 14,600 m2 together with a landscape area of about 2,100 s.f. is 

bounded by Ting Kok Road and Dai Fuk Street.  The Subject Site is currently used as KMB 

bus depot.  It is zoned for “Other Specified Use” under the Outline Zoning Plan No. 

S/TP/28 (Fig. 1 & 2) with restriction of 2 storeys high at present. 

2.1.2. The Subject Site is situated at the western end of the Tai Po Industrial Estate. To the 

northwest of the Subject Site, across Ting Kok Road is a group of residences – Yue Kok 

Village which are mostly 3 storeys high and Riveria Lodge, which is a high rise building. 

2.1.3. To the north is the Fung Yuen area with Tin Sum, Fung Mei Wei, Lau Hang and residential 

development Mont Vert. 

2.1.4. To the southwest of the Subject Site, across Ting Kok Road is Fu Shin Estate.  There are 3 

schools namely Kau Yan Collage, Confucian Tai Shing Ho Kwok Pui Chun College and Tai Po 

Methodist School. 

2.1.5. The landscape area behind the bus depot acts as a green buffer between the depot area and 

Ting Kok Road.  This green buffer area together with Yuen Shin Park, a large urban park 

sitting to the West of Yuen Shin Road, provide a continuous vegetated area that connects 

the Green Belt from Fung Yuen area to the Tai Po waterfront. 
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Figure 2.1 Outline Zoning Plan No. S/TP/28 

 

Figure 2.2 The Subject Site looking from the south east direction 

 



Project No. 1849 
KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po  

 

Allied Environmental Consultants Limited  Page 4 
Member of AEC Group (HKEX Stock Code: 8320.HK)  

 

 

3. Tree Issues 

3.1.1. The Subject Site is currently an open ground with no trees within the Lot. Figure 3.1 shows 

the strip of land behind the bus depot is a fenced off area with low overgrown trees. 

 

Figure 3.1 Low overgrown trees located behind the bus depot 

3.1.2. A visit of the strip of land finds there are approximately 90 trees inside the area.  The 

predominant tree species are Macaranga tanarius (~40%) and Leucaena leucocephala 

(~30%) There are about 25% of Lagerstroemia spiciosa and 2 nos. of Melaleuca cajuputi. 

3.1.3. Since there will be no proposed works inside this area, the trees are recommended to be 

retailed in-situ. 
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4. Design Description 

4.1. Design Objective 

• Maximize planting opportunity within the Subject Site to create a pleasant landscaped 

environment; 

• Ensure all landscape areas are planned and designed to minimize future maintenance 

requirements. 

4.2. Description 

4.2.1. The landscape proposal has been prepared with consideration of the existing landscape 

characteristics and design layout.  The Subject Site which is located inside an industrial 

area, the planting specifications will consider using combination of trees, shrubs and ground 

cover planting to provide a pleasant landscape setting for the proposed development. 

4.2.2. In order to maximize planting opportunity, and considering the functional requirement of 

future occupants, landscape area with new trees planting has been proposed to maximize 

the green coverage of the proposed development.  Feature and theme tree planting with 

combination of smaller trees arrangement at G/F (street level) shall form the major 

greening provisions for the future Subject Site.  There are also combination of large shrubs 

and ground cover plantings on 1/F and 2/F of the future building to soften the building 

structure.  In addition, the footpaths connecting the building with the pavement along Dai 

Fuk Street will be paved with natural stone paving for durability and easy maintenance.  

Master Landscape Plans with selected elevations of the proposed KMB depot building are 

presented in Appendix A for reference. 

4.2.3. The landscape proposal targets to achieve a minimum of 20% of site coverage of greenery 

for the proposed development by means of on-grade planting on G/F, roof planting on 1/ & 

2/F and vertical greening on building facade.  Master Landscape Plans with selected 

elevations of the proposed KMB depot building are presented in Appendix A for reference. 

4.2.4. Summary of Proposed Green Coverage is listed below. 

Floor Provided Greenery Area 

Greenery Area Provided (Below 15m) (Primary Zone) 

Greenery at G/F 334 m2 
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Floor Provided Greenery Area 

Greenery at 1/F 173 m2 

Greenery at 2/F 1,537 m2 

Total 2,044 m2 

Greenery Feature Provided (Below 15m) (Primary Zone) 

Covered Greenery at G/F 52 m2 (50% reduction factor) 

Covered Greenery at 1/F 18 m2 (50% reduction factor) 

Vertical Greening (Below 7.5m) 835 m2 

Total 905 m2 (876m2 Max.) 

Greenery at Primary Zone: (required 10%) 

2,044 m2 / 14,600 m2 = 14% > 10% 

Overall Greenery Provided: (required 20%) 

(2,044 m2 + 876 m2) / 14,600 m2 = 20% > 20% 

5. Hard and Soft Landscape Materials 

Proposed Materials 

Pave Material Location 

Natural stone paving Footpaths 

6. Brief Schedule on Soft Work Elements 

Proposed New Tree Planting 

Design 
Function 

Tree 
Type 

Species Remarks 
Proposed 
Spacing 

Aesthetic and 

Landscape 

enhancement 

Feature 

Tree 
Cinnamomum burmanii  heavy standard 

Various 

arrangement 

Theme 

Tree 
Tabebuia chrysantha heavy standard 

   
Small 

Tree 

 

 

Podocarpa macrophyllus 

Garcinia subelliptica 

Light to heavy 

standard 
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Proposed Shrub / Ground Cover Planting 

Design 
Function 

Type Species Remarks 
Proposed 

Spacing (mm) 

Accent 
Shrub 
Planting 

Large 
shrub 

Aglaia odorata 

Pittosporum tobira 
Calliandra haematocephala 

 

Various between 
500 – 1000mm 

in height. 

-Various between 
750 – 1000mm 

Medium 

shrub 

Camellia japonica 

Duranta repens 

Gardenia augusta 

Various between 
300 – 500mm in 

height. 

-Various between 
300 – 600mm in 

spacing. 

 

Small 

shrub 

and 

ground 

cover 

Zanthoxylum 
beecheyanum'Odorum 

Ixora williamsii 
Cuphea hyssopifolia 

Liriope spicata 

Various 
between 150 – 

350mm in 
height. 

-Various between 
200 – 300mm in 

spacing. 

Proposed Vertical Greening 

Accent 
Planting 

Vertical 

Green 

Pseudocalymma alliaceum 

Quisqualis indica 

Jasminum lanceolarium 
Clematis Paniculata 

Wire mesh 
panel* 

300mm in 
spacing. 

Epipremnum aureum 

Nephrolepis auriculata 

Schefflera arboricola 
Modular Panel* 300mm** 

Remarks:  

* For building facade with on-grade planters at front, wire mesh planting method is proposed. 
For building facade without planters, propriety modular vertical green panel is proposed. 

**exact measurement might varies according to the design of the propriety product. 

7. Soil Depth 

7.1.1. The requirement of soil depth shall be incorporated into the design of the future 

development.  The soil depth provisions for planting excluding drainage layer at all 

planting locations are as follows: 
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Planting Type  Soil Depth 

Tree Minimum 1200mm 

Shrub  Minimum 800mm 

Groundcover / climber Minimum 600mm 

8. Drainage Provision 

8.1.1. All planted areas within the development are distributed both on grade and on structure. 

The planting area on structure will be properly drained with planter drainage design while 

on-grade planters along Dai Fuk Street will be drained naturally. 

9. Irrigation 

9.1.1. The proposed irrigation system for all landscaped areas will be by means of automatic 

irrigation and will be incorporated in the design stages. 

9.1.2. The proposed source of water supply is subjected to final approval from the Water Services 

Department. 

10. Maintenance Responsibility 

10.1.1. The completed landscape works shall be maintained by the property owner or his 

management agent and regular maintenance, including tree risk assessment, shall be 

undertaken to maintain the plants in good condition. 
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Appendix A – Master Landscape Plan 
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1. Introduction 

1.1.1. Allied Environmental Consultants Limited (AEC) was commissioned by the Kowloon Motor 

Bus Company (1933) Limited (KMB) to undertake the Consultancy Service for the Section 16 

Town Planning Application for the KMB Tai Po Bus Depot (hereinafter referred to as the 

Proposed Project).  

2. Objectives 

2.1.1. This Noise Impact Assessment (NIA) is prepared in support of the Section 16 Planning 

Application to identify the noise impact arise from the Proposed Project and recommend 

mitigation measures to minimize the noise impact to acceptable levels, for the construction 

and operation of the Proposed Project. This S16 Planning Application aims to relax the 

building height from the current 2-storey restriction to 4-storey high, in order to provide 

more parking spaces and charging facilities for electric buses (eBus) in future. 

2.1.2. According to Part 1 Schedule 2 Section A.6 (Roads, railways and depot) of the Environmental 

Impact Assessment Ordinance (EIAO), a transport depot located less than 200m from the 

nearest boundary of an existing or planned (a) residential area; (b) place of worship; (c) 

educational institution; or (d) health care institution shall be classified as a Designated Project.  

As the Project is located at less than 200m from residential developments, namely Yue Kok 

Village and Riveria Lodge, and educational institutes, including Kau Yan College, it is therefore 

classified as a Designated Project. Permission to apply directly to permit (DIR) under EIAO is 

also applied concurrently/ subsequently with this S16 Planning Application.  

3. The Proposed Development 

3.1.1. The Project Site is located at Dai Fuk Street, Area 33, Tai Po, which is zoned as “Other 

Specified Uses” annotated “Bus Depot” (“OU (Bus Depot)”) on the Approved Tai Po Outline 

Zoning Plan No. S/TP/28. It is currently held by KMB under a Short Term Tenancy (STT) 

granted by the Government for bus parking (including washing & refilling). Location of the 

Project Site and 300m Assessment Boundary is shown in Figure 3-1. 
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3.1.2. The Project Site is approximately 14,600m2, which is bounded by Ting Kok Road to west and 

Dai Fuk Street to the south, immediately adjoining the GIC site to the north and facing Tai Po 

Industrial Estate to the East. Residential developments are mainly situated at the northeast, 

such as 63 Ting Kok Road and Yue Kok Village, while educational institutions are situated at 

the southwest and immediate south of the Project Site, namely Kau Yan College and CIC Tai 

Po Training Ground respectively. 

3.1.3. The Proposed Project will comprise a 4-storey bus depot providing around 363 nos. charging-

enabling bus parking bays for eBus only. The building height of the proposed depot is 30.5m 

tall at +35.74 mPD. The site layout plan is given in Appendix 3-1. The facilities within the 

proposed depot include bus parking space with charging facilities for eBuses, maintenance 

bays, washing bays, substation, wastewater treatment plant and etc. During the operation 

stage, the depot will operate continuously from Monday to Sunday. The Proposed Project is 

anticipated to be constructed in Year 2022, and completed in Year 2025 tentatively. 

4. Appraisal of Environmental Impact 

4.1.1. Construction noise would be arisen from the use of powered mechanical equipment (PME) 

and piling activity on site. Qualitative construction noise impact assessment is conducted to 

address the potential adverse noise impact (detailed in Section 6). 

4.1.2. Since the proposed depot is served for eBuses only, which is fully powered by electricity and 

refueling is not required when the eBus fleet returning to the depot at nighttime, that 

eliminates the possible vehicle tailback concern to adjacent traffic flow. However, tyre noise 

induced by eBuses entering and leaving the proposed Project may potentially increase the 

traffic noise levels at the surrounding NSRs. Quantitative road Traffic Noise Impact 

Assessment is therefore conducted to address the potential adverse noise impact (detailed 

in Section 7). 

4.1.3. Operational fixed noise impact arose from the proposed depot to the surrounding NSRs is 

anticipated. Vehicle repair / testing activities, mechanical ventilation and air conditioning 

system (MVAC) equipment and other building service equipment within the Proposed Project 

are identified as potential fixed noise sources. Fixed Noise Impact Assessment is therefore 

conducted to address the potential adverse noise impact (detailed in Section 8). 
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5. Identification of Noise Sensitive Receivers 

5.1.1. Noise sensitive receivers (NSRs) within 300m radius of the Project Site have been identified, 

including both existing and planned developments, with reference to the latest best available 

information at the time of preparation of this report and site survey conducted in February 

2021. 

5.1.2. In view of the nature of the Proposed Project, no NSRs are identified within the Proposed 

Project. Offices will be equipped with air-conditioning and will not rely on openable windows 

for ventilation.  

5.1.3. Figure 5.1 and Figure 5.2 shows the Project boundary, representative NSRs and noise 

assessment points (NAPs) within the 300m assessment area. Details of the representative 

existing and planned NSRs with the corresponding NAPs are summarized in Table 5-1. 

Table 5-1  Representative Existing and Planned NSRs with the Corresponding NAPs 

NSR ID Description Use[1] 

Approx. 
Horizontal 

Distance from the 
Project Site, m 

NAP ID 

NSR01 63 Ting Kok Road R 194 NAP101 

NSR02 Yue Kok Village R 69 

NAP201 

NAP202 

NAP203 

NSR03 Riviera Lodge R 133 

NAP301 

NAP302 

NAP303 

NSR04 
Kau Yan College and adjacent 

schools 
E 147 

NAP401 

NAP402 

Note: [1] R-Residential, E- Educational 
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6. Construction Noise Impact Assessment 

6.1. Noise Standards 

6.1.1. The statutory legislation controlling construction noise is the Noise Control Ordinance (NCO) 

(Cap.400). The following construction activities are subjected to statutory control under the 

NCO, as listed in the Practice Notes for Professional Person (ProPECC) PN 1/93 “Noise from 

Construction Activities – Statutory”, A Construction Noise Permit (CNP) will be required. 

• Percussive piling; 

• Construction works other than percussive piling using powered mechanical 

equipment (PME) between the hours of 19:00 and 07:00 or at any time on a general 

holiday (i.e. restricted hours); and 

• The use of hand-held percussive breakers and air-compressors. 

6.1.2. Other than the abovementioned construction activities or construction activities outside 

restricted hours, ProPECC PN 2/93 stipulates noise standards of 65 – 75 dB(A) for daytime 

construction activities, as shown in the Table 6-1. 

Table 6-1   Noise Standards for construction activities 

Uses 
Noise Level, Leq (30mins) dB(A) 

0700 to 1900 hours on any day not being a general holiday 

Dwelling 75 

School 
70 

65 (during examination) 

Notes: 

(i) The above standards apply to uses which rely on opened windows for ventilation; 

(ii) The above standards shall be viewed as the maximum permissible noise level assessed 

at 1m from the external façade. 

6.2. Potential Construction Noise Impact 

6.2.1. Construction works in restricted hours, i.e. between 1900 and 0700 hours or any time on a 

general holiday including Sundays, and percussive piling works are not anticipated for this 

Proposed Project as confirmed by the Applicant. 
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6.2.2. Nonetheless, construction noise may arise from the use of Powered Mechanical Equipment 

(PME) during construction, including site clearance, foundation works and superstructure 

works on the Project Site. It would be a short-term impact during construction and can be 

reduced to an acceptable level with the implementation of sufficient noise mitigation 

measures.  

6.3. Noise Mitigation Measures 

6.3.1. The contractor shall be required to implement mitigation measures to minimize construction 

noise impact during the normal working hours, i.e. 0700-1900 hours on any day not being a 

general holiday. Mitigation measures suggested below shall be adopted where applicable to 

minimize the construction noise impacts.  

• Proper scheduling of works – noisy activities can be scheduled to avoid 

simultaneous operation of noisy PME, and/or reduction in the percentage on-time 

of PME during noise sensitive periods such as school examination period;  

• Locating the noise emitting plants and equipment, e.g. emergency generator, at 

maximum possible distances from NSRs; 

• Use of quality powered mechanical equipment (QPME), such as using mini-breaker 

for chiseling on masonry and concrete, battery driven fastening tools for fastening 

cables and conduits to reduce noise impact; 

• Use of quiet construction methods, for example, silent piling by press-in method 

to minimize construction noise and vibration to surrounding NSRs; 

6.3.2. Use of at-source noise mitigation measures such as movable noise barriers and enclosures 

wherever necessary; 

• Proper maintenance of plants on site; 

• Only well-maintained plants should be operated on-site; and  

• Implementation of good site practices. 
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6.3.3. The above-mentioned noise measures will be included in the contractual clauses for 

implementation by the contractor(s) during the construction stage. The contractor should 

exhaust all practicable noise mitigation measures. With the implementation of noise 

mitigation measures, construction noise impact would be minimized. No insurmountable 

construction noise impact from the Proposed Project is anticipated. 
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7. Road Traffic Noise Impact Assessment 

7.1. Assessment Criteria 

7.1.1. Noise standards are recommended in Chapter 9, “Environment” of the HKPSG for planning 

against noise impact from sources such as road traffic, railway and aircraft. The applicable 

standard based on the proposed used is road traffic standard on domestic premises, which is 

L10(1-hour) 70dB(A). The noise standard applies to uses which rely on openable windows for 

ventilation only. 

7.1.2. The relevant criteria are shown in Table 7-1 below. 

Table 7-1  Road Traffic Noise Standards for Planning Purposes 

Use 
Road Traffic Noise 

Peak Hour Traffic, L10(1hour) dB(A) 

Domestic premises, Hotel and hostels, Offices 70 

Education institutions 
Places of public worship and courts of law 

65 

Note: The above standards apply to noise sensitive uses which rely on openable window for ventilation. 

7.1.3. No planned NSRs are identified within the Project Site. The above road traffic noise standards 

as recommended in the HKPSG are applicable.  

 

7.2. Assessment Methodology 

7.2.1. Based on the proposed traffic routing of eBus as presented in Appendix 7.1, the eBus fleet 

will be travelled from Ting Kok Road at the west and Yuen Shin Road at the south, and merged 

at Dai Fuk Street to return to the proposed depot. On the other hand, it is planned that the 

eBus fleet will leave the proposed depot via Dai Fuk Street and Yuen Shin Road. The eBus will 

return and leave the proposed depot at the exit at Dai Fuk Street, according to Appendix 2-

1. The location of ingress/egress of proposed depot is same as the existing depot, which is 

the most feasible location and provides the shortest routing for eBuses to return and leave 

the proposed depot from Yuen Shin Road and Ting Kok Road to minimize the road traffic 

noise impact on surrounding NSRs.  
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7.2.2. The road traffic noise impact was evaluated according to the “Calculation of Road Traffic 

Noise” published by the Department of Transport UK and Guidance Note titled “Road Traffic 

Noise Impact Assessment under the Environmental Impact Assessment Ordinance” (GN 

12/2010). The traffic noise impact would be considered insignificant only if the road traffic 

noise induced by eBuses entering and leaving the proposed depot would not cause the 

overall traffic noise level to increase by 1.0 dB(A) or more. The proposed traffic routing of 

eBus is presented in Appendix 7.1. 

7.2.3. In order to assess the significance of the noise contribution, the assessment year shall be 

within 15 years upon tentative commencement of the operation, i.e. 2025. Gradual natural 

increase in traffic flow is expected in the coming 15 years and thus Year 2040 is determined 

to be the assessment year in which the traffic flow will be the highest. The traffic forecast for 

“With project” and “Without project” scenarios for Year 2040 were provided by the Traffic 

Consultant of the proposed Project, which are included in Appendix 7.2. The endorsement 

of traffic forecast issued by TD will be provided once available. 

7.2.4. The predicted peak of egress and ingress caused by the proposed Project are at 06:00 to 

07:00 hours and 23:00 to 00:00 hours respectively. By comparing the noise levels between 

“with project” and “without project” during egress and ingress operation peaks, the noise 

contribution from the road traffic generated by the proposed Project is considered 

insignificant when the difference in traffic noise levels at the NSRs with and without the 

project is less than 1.0 dB(A). 

7.3. Predicted Road Traffic Noise Level at NSRs 

7.3.1. The predicted overall traffic noise levels at NAPs during operational peak in Year 2040 for the 

“with project” and “without project” scenarios are summarized in Appendix 7.3.  The 

assessment result indicated that noise contribution from road traffic generated by the 

proposed Project will be in the range of 0.1 dB(A) to 0.9 dB(A) at all NAPs in Year 2040. The 

noise contribution is considered insignificant (i.e. less than 1.0 dB(A)) under the worst case 

scenario. Hence, the operation of the proposed Project is anticipated to have no significant 

contribution to road traffic noise impact on the NSRs.  
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8. Fixed Plant Noise Impact Assessment 

8.1. Noise Standards 

8.1.1. The NCO and IND-TM control noise from fixed noise sources from places or premises other 

than domestic premises, public places or construction sites. For the assessment of impacts 

from fixed noise sources, the Area Sensitive Rating (ASR) of the noise sensitive receivers 

(NSRs) must be determined in accordance with IND-TM. The appropriate Acceptable Noise 

Level (ANL) can be determined based on the ASR. 

8.1.2. The ASR of NSRs and ANLs based upon different ASRs are shown in Table 8-1 and Table 8-2.  

Table 8-1 Area Sensitivity Ratings (ASRs) of NSRs 

Type of Area Containing NSR Degree to which NSR is affected by 

Influencing Factors (IFs) 

Not 

affected 

Indirectly 

affected 

Directly 

affected 

I. Rural area, including country parks, or village 

type developments 

A B B 

II. Low density residential area consisting of 

low-rise or isolated high-rise developments 

A B C 

III. Urban area B C C 

IV. Area other than those above  B B C 

 

Table 8-2  ANLs for Fixed Noise Sources 

Time Period 
ANL, dB(A) 

ASR “A” ASR “B” ASR “C” 

Day (0700 to 1900 hours) 60 65 70 

Evening (1900 to 2300 hours) 60 65 70 

Night (2300 to 0700 hours) 50 55 60 

8.1.3. The proposed project and the identified NSRs are located along Yuen Shin Road and Ting Kok 

Road. According to the Annual Traffic Census (ATC) 2020, the Annual Average Daily Traffic 

(AADT) flow of Yuen Shin Road and (Road section 6057) and Ting Kok Road (Road Section 

5006) are 38,240veh/day and 29,430 veh/day respectively. By definition, only Yuen Shin Road 

with AADT flow higher than 30,000 veh/day is regarded as an Influencing Factor (IF) within 

the study area in accordance with the IND-TM.  
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8.1.4. The area where NSR01 located is mainly surrounded by village type development at the 

vicinity and Comprehensive Development Area (CDA) at the northeast. The type of area for 

NSR01 is considered as “(iv) Area other than those above” and it is not affected by an IF (i.e. 

Yuen Shin Road), therefore ASR “B” is assigned for NSR01. The corresponding daytime ANL is 

Leq(30min) 65 dB(A) and the night-time ANL is Leq(30min) 55 dB(A). 

8.1.5. As for NSR02 to NSR04, the type of area in the vicinity of the proposed project is considered 

as “(iii) Urban Area”, with high density and diverse development of industrial activities and 

residential premises. As mentioned above, Yuen Shin Road is the IF directly/ indirectly 

affecting the representative NSRs, hence ASR “C” is assigned for the NSR02 to NSR04. The 

corresponding daytime ANL is Leq(30min) 70 dB(A) and the night-time ANL is Leq(30min) 60 dB(A). 

8.1.6. To plan for a better environment, the noise criteria stipulated in the HKPSG has specified the 

following requirements: -  

i.  5dB(A) below the appropriate ANLs in IND-TM; or 

ii.  the prevailing background noise levels, whichever is the lower. 

8.2. Prevailing Background Noise 

8.2.1. In order to determine the appropriate assessment criteria, prevailing background noise 

survey at the NSRs has been conducted in September 2021 during non-peak hour with lower 

traffic flow of the surrounding nearby roads. Therefore, it is considered that the measured 

background prevailing noise level could represent the worst-case scenario for daytime, 

evening and nighttime. 

8.2.2. The prevailing background noise measurement was conducted at M1 and summary of the 

noise measurement results is given in Appendix 8.1. The proposed fixed plant noise criteria 

at representative NSRs are summarized in Table 8-3. 

Table 8-3  Measured Prevailing Background Noise Levels 

Location of Noise 
Measurement 

Measurement 
Equipment 

Time 
Period 

Time 
Measured Background 

Noise Level 
L90 (1hr), dB(A) 

M1 
NTi Audio 
M2230,  

SNo. 5630 

Daytime 0700 - 0800 60 

Evening 
time 

2200- 2300 56 

Nighttime 0400 - 0500 52 
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Table 8-4  Proposed Noise Criteria at Representative NSRs due to Fixed Plant Noise 

Sources 

NSR 
Location of 

Noise 
Measurement 

Measured 
Background Noise 

Level 
L90 (1hr), dB(A) 

ANL-5 dB(A) 
Criteria of Fixed Plant 

Noise Assessment 
Leq(30mins), dB(A) 

Day/Evenin
g Time 

Nighttime Day/Evenin
g Time 

Nighttime Day/Evenin
g Time 

Nighttime 

NSR01 

M1 56 52 

60 50 56 50 

NSR02 

65 55 56 52 
NSR03 

NSR04 
[3] 

Notes:  

[1] An Area Sensitivity Rating (ASR) of “B” is assumed for NSR01; ASR “C” is assumed for NSR02 to NSR04. 

[2] The prevailing background noise is measured in L90 (1-hr). 

[3] NSR04 is educational institution, there is no operation during nighttime period. 

8.3. Inventory of Fixed Noise Sources 

8.3.1. Operational fixed noise from and associated with the Proposed Project includes the following: 

• Vehicle repair / testing activities, including bus washing; and 

• Mechanical ventilation and air condition system (MVAC) equipment and other fixed 

noise sources equipment. 

Fixed Plant Noise – Vehicle Repair / Testing Activities 

8.3.2. During the operation phase, vehicle repair / testing activities is one of the identified fixed 

noise sources. To be specific, as confirmed by KMB, only manual repair / testing activities or 

activities using hand-held tools will be carried out within the covered maintenance bays at 

G/F and 1/F of the proposed depot. The vehicle repair / testing activities to be carried out 

include fixing of tyres and parts replacement for safety reasons, braking tests to check brake 

performance due to operation need. If it is determined that further maintenance and repair 

is required for eBus fleet after routine inspection, it will be delivered to other bus depots of 

larger scale, such as Sha Tin Depot, where equipped with components parts, welding 

machines, cranes. Hence, bus maintenance and repair using large scale equipment and 

machineries will not be taken place in the proposed depot.  
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8.3.3. The proposed depot will be designed to avoid ventilation louvres and openings facing to the 

NSRs directly, no openings are designed at the western façade of the depot building at G/F 

and 1/F and a 2m high solid parapet will be erected at G/F in the northern side of depot.  

8.3.4. All vehicle repair / testing activities to be carried out in the Proposed Project have been 

verified by the future users. A variety of equipment will be provided in the Proposed Project 

but not all of them would be considered as noise sources in this assessment. Appendix 8-2 

presents the details of the vehicle repair/ testing activities to be carried out. The impacts 

arising from vehicle repair/ testing activities will be evaluated in next Section (Section 8.4). 

Table 8-5  List of vehicle repair/ testing activities carried out in proposed depot 

Activity Equipment 
Noise 

Source 
Remarks 

Bus parking Nil No 

Based on site inspection, bus is 
moving at a low speed within 
covered depot at designated 

parking area.  

Bus washing 
Automatic vehicle 
washing machine 

Yes 
For all eBuses returned to depot.  

SWL obtained from DIR-
136/2006[1] 

Tyre changing / 
charging 

Pneumatic tools Yes 
For 1/3 eBus fleet per day. 

SWL obtained from EIA-
216/2013[2] 

Parts 
replacement 

Pneumatic tools for 
screw fastening 

Yes 
For 1/3 eBus fleet per day. 

SWL obtained from EIA-
216/2013[2] 

Motor testing Nil No 

Based on site inspection, it is 
about  switching on the motor to 

test if it runs smoothly, no 
noticeable noise is found.  

Battery charging 
Automatic battery 

charger 
No 

eBuses remain static when 
charging, it is anticipated that no 
noticeable noise during charging. 

Braking test Brake Tester Yes 

No engine for eBus. Braking Test 
will be taken place on irregular 
basis due to operational needs 
within covered maintenance bays. 
In worst case scenario, it is 
assumed that braking test will be 
conducted for once at maximum 
within 30 minutes period. Each test 
will last for at most 2 minutes. 
SWL obtained from EIA-
216/2013[2] 

Bus 
Compartment 
Cleaning 

Nil No 
Daily operational cleaning will be 
carried inside the bus 
compartment during parking. As 
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Activity Equipment 
Noise 

Source 
Remarks 

eBuses remain static when 
cleaning, it is anticipated no 
noticeable noise will be found. 

Note:  

[1] SWL of bus washing based on the approved DIR report for Proposed Temporary Bus Depot at Hing Wah Street 

West, West Kowloon Reclamation (DIR-136/2006), with similar operation scale and nature to serve double decker 

buses.  

[2] SWL of tyre changing/ charging, parts replacement, braking test are based on the approved EIA report for 

Reprovisioning of FEHD Sai Yee Street Environmental Hygiene Offices-cum-vehicle Depot at Yen Ming Road, West 

Kowloon Reclamation Area (AEIAR-216/2013). Pneumatic tools will be used for tyre changing and parts 

replacement, brake tester will be used in braking test, which have similar operation equipment and scale as the 

approved EIA. 

8.3.5. The vehicle repair / testing activities listed in Table 8-5 will be carried out when the eBus fleet 

return to the proposed depot. With reference to Appendix 7-2, it is predicted that most of 

the eBuses will be returned between 19:00 - 02:00. Based on normal daily operation in a bus 

depot, bus washing will be carried out for all eBuses when they return to depot. Tyre 

changing/ charging and parts replacement will be conducted for approximately one-third of 

the entire eBus fleet at maximum.  As for braking test, it will be taken place on irregular 

basis due to operational needs within covered maintenance bays. All eBus will then be parked 

in the depot for overnight charging. 

 

 

Fixed Plant Noise – MVAC equipment and Other Fixed Noise Sources 

8.3.6. The operation of MVAC, electrical and mechanical equipment inside the proposed depot 

including sewage treatment plant (STP), transformers, lift machine, exhaust fan, etc. is also 

the major potential fixed noise source during operational phase. According to the current 

master layout plan in Appendix 3.1, all these facilities will be housed within the building 

structure and enclosed indoor. Furthermore, the layout of the proposed depot shall be 

optimized such that the louvers facing towards south and east direction and located away 

from the sensitive receivers as far as practicable.  
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8.3.7. Noise impacts from the planned fixed plants could be effectively mitigated by implementing 

good design and noise mitigation measures at source during the detailed design stage. The 

use of acoustic louvre, silencer for ventilation fan, acoustic door and acoustic absorptive 

material will be incorporated into the design where appropriate and necessary.  

8.3.8. As mentioned, all fixed plants will be enclosed within the building structure. The opening(s) 

(e.g. ventilation louvres) of plant rooms, where noise emitted, will be located away from the 

nearby NSRs. As detailed design of the plant rooms is not yet available at this stage, the noise 

impact due to these planned fixed plants in the Proposed Project will be evaluated by 

determining the maximum allowable SWLs in next Section (Section 8.4).    

8.4. Fixed Noise Impact Assessment 

Vehicle Repair / Testing Activities 

8.4.1. The fixed plant noise impact assessment has been conducted to evaluate the impact from 

vehicle repair/ testing activities, based on consideration of standard acoustics principles 

presented in IND-TM as summarized below: 

• Based on the proposed layout plan and vehicle repair/ testing activities to be carried 

out within the proposed project; 

• Identify the SWLs associated with the vehicle repair/ testing activities, confirmed the 

operation duration and frequency with future users;  

• Calculate the Sound Pressure Level (SPL) at selected representative NAPs taking 

distance attenuation, noise shielding effect and façade correction into account; and 

• Compare the SPL with the relevant noise criteria and recommend noise mitigation 

measures if necessary.  

8.4.2. The prediction of cumulative fixed noise impact due to vehicle repair/ testing activities is 

calculated by applying standard acoustic principles. The calculation of predicted noise level 

can be represented as follows: - 

SPL = SWL + Cdist + Cfc + Cbarr + Ctone 

where 

- SPL is the sound pressure level at the representative NAP in dB(A); 

- SWL is derived according to measured source pressure level of fixed plant noise source 

in dB(A); 
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- Cdist is distance attenuation: Cdist = 20log(d) + 8 in dB(A), where d is the slant distance 

between NSR and the fixed noise source; 

- Cfc is the façade correction of + 3dB(A); 

- Cbarr is the barrier correction of -10 dB(A), it is applied where the line of sight of selected 

NSR is completely blocked by substantial barrier or building structure; and 

- Ctone is tonality correction for potential tonality perceived at source points.  

8.4.3. As mentioned in S8.3.3, most of the eBuses will be returned between 19:00 – 02:00. Since 

the fixed noise criteria for nighttime period (i.e. 52 dB(A)) is more stringent than that of 

daytime (i.e. 56 dB(A)), the arrangement of vehicle repair/ testing activities is designed to 

meet the nighttime criteria. This fixed plant noise assessment is conducted for nighttime only 

to demonstrate the worst case scenario.  

8.4.4. In general, the vehicle repair/testing activities regarded as noise source include bus washing 

by 4 automatic vehicle washing machines, tyre changing/charging, parts replacement and 

braking test. Bus washing will be carried out in the ‘Car Washing Area’ at G/F for all eBuses 

returned to the depot; while the remaining vehicle repair/ testing activities will be conducted 

in designated ‘Maintenance Bays’ at G/F and 1/F. The location where vehicle repair / testing 

activities conducted is indicated in Figure 8.1 as noise source. As mentioned above, tyre 

changing/ charging and parts replacement will be conducted for 1/3 of eBus fleet per day, 

except for bus washing and braking test.  

8.4.5. As shown in the elevation drawing of Appendix 3-1, no openings are designed at the western 

façade of the depot building at G/F and 1/F, where vehicle repair / testing activities take place. 

Besides, at the northern side, 2m high solid parapet will be built at G/F. The building structure 

for noise shielding is indicated in Figure 8-2. In view of the separation distance, NSR02 is the 

most affected receiver. In Figure 8-3, the sectional drawings shows that the 2m high solid 

parapet in the northern side can completely shield the nearest automatic vehicle washing 

machine, therefore barrier correction of 10dB(A) is applied where appropriate. 

8.4.6. The detailed calculation for nighttime period and the predicted fixed plant noise levels due 

to vehicle repair/ testing activities at the representative floors (high, mid, low zones) of NAPs 

are presented in Appendix 8.3 and Table 8-6.  

Table 8-6  Predicted Fixed Plant Noise Levels due to Vehicle Repair/ Testing Activities 
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NSRs Assessment Period 
Criteria, LAeq (30 min) dB(A)) 

 

Maximum Cumulative 
Fixed Plant Noise Level, 

LAeq (30 min) dB(A)) 

NSR01  Nighttime (2300-
0700) 

50 47 

NSR02 52 50 

NSR03  52 47 

NSR04[1] Daytime and Evening 
Time (0700-2300) 

56 49 

Notes:  

[1] NSR04 is educational institution, there is no operation during nighttime period. 

MVAC equipment and Other Fixed Noise Sources in Plant Rooms 

8.4.7. Since the detail design of the plant rooms is not available at this stage, this section of fixed 

plant noise impact assessment is to determine the maximum cumulative allowable SWL of all 

MVAC equipment and other fixed noise sources in plant rooms, which should not be 

exceeded in order to comply with the fixed plant noise assessment criteria. 

8.4.8. The prediction of cumulative fixed noise impact due to MVAC equipment and other fixed 

noise sources in plant rooms is calculated by applying standard acoustic principles. The 

selected MVAC equipment and other fixed noise sources in plant rooms will be free of 

characteristics of tonality, impulsiveness and intermittency. The calculation of predicted 

noise level can be represented as follows: - 

SPL = Max SWL + Cdist + Cfc + Cbarr  

where 

- SPL is the sound pressure level at the representative NAP in dB(A); 

- Max SWL is maximum cumulative allowable sound power level of all MVAC equipment 

and other fixed noise sources in plant rooms in dB(A); 

- Cdist is distance attenuation: Cdist = 20log(d) + 8 in dB(A), where d is the shortest horizontal 

distance between NAP and the project site boundary is adopted; 

- Cfc is the façade correction of + 3dB(A); and 

- Cbarr is the barrier correction of -10 dB(A), it is applied where the line of sight of selected 

NSR is completely blocked by substantial barriers or building structure. 
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8.4.9. Since the design of the equipment to be installed in the plant room was not available during 

the course of this study, the maximum allowable SWLs of all MVAC equipment in plant rooms 

is deduced based on the shortest horizontal distance between representative NAP and the 

project site boundary. In addition, shielding effect on plant rooms/ barrier correction is not 

considered in this assessment as a conservative assumption.  

8.4.10. The maximum allowable SWLs for MVAC equipment and other fixed noise sources in Table 

8-7 has been determined taking into account of the concurrent operational noise from 

vehicle repair/ testing activities, to ensure compliance with noise criteria stipulated in the 

HKPSG. Detail calculation is included in Appendix 8-4.  

 

Table 8-7 Maximum Allowable SWL for MVAC equipment and Other Fixed Noise Sources 

in Plant Rooms 

Noise Source Maximum Allowable SWL, dB(A) 

MVAC equipment and other fixed noise 
sources in all Plant Rooms 

90 

8.4.11. Considering the cumulative fixed noise impact from 1) Vehicle Repair/ Testing Activities and 

2) MVAC equipment and other fixed noise sources in plant rooms, all identified NSRs comply 

with the noise criteria during nighttime period. Since the more stringent assessment criteria 

- nighttime criteria can be met, it is deduced that fixed noise impact for daytime/evening time 

period is not anticipated. Detail Calculation of fixed noise impact assessment during 

nighttime period is also attached in Appendix 8-4.  

Table 8-8  Summary of Overall Predicted Fixed Plant Noise Levels  

NSRs Assessment Period 
Criteria, LAeq (30 min) dB(A)) 

 

Maximum Cumulative 
Fixed Plant Noise Level, 

LAeq (30 min) dB(A)) 

NSR01  
Nighttime (2300-

0700) 

50 48 

NSR02 52 52 

NSR03  52 48 

NSR04[1] Daytime and Evening 
Time (0700-2300) 

56 50 

Notes:  

[1] NSR04 is educational institution, there is no operation during nighttime period. 

8.5. Conclusion  
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8.5.1. Vehicle repair / testing activities, MVAC and other fixed plants are the potential fixed noise 

sources during the operational phase of the proposed depot. Quantitative assessment was 

conducted for nighttime period to present worst-case scenario and it is concluded that 

adverse fixed noise impact due to the proposed project is not anticipated.  
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9. Conclusion 

9.1.1. The environmental noise impact, including construction noise, road traffic noise and fixed 

noise impact during operational phase of the Proposed Development is assessed. 

9.1.2. The construction noise impact will be short-term and can be reduced to an acceptable level 

with the implementation of recommended mitigation measures, including the use of quiet 

PMEs, installing temporary noise barrier as required in ProPECC PN2/93 and applying good 

site practices. Hence, construction noise impact from the Proposed Development is not 

envisaged. 

9.1.3. A comparison of the noise levels for the “with project” and “without project” scenarios 

predicted for year 2040 (i.e. the worst case scenario) indicated that traffic noise contribution 

from the road traffic generated by the proposed Project will be insignificant. Therefore, 

operation of proposed Project will have no significant contribution to road traffic noise 

impact on the nearby NSRs. 

9.1.4. As for operational fixed plant noise, vehicle repair / testing activities will be carried out under 

covered area and the MVAC and other fixed noise sources are properly selected with 

mitigation measures where necessary.  Quantitative fixed noise assessment was conducted 

and adverse noise impact on the NSRs is not anticipated.  
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Appendix 3.1 

Master Layout Plan of the Proposed Development 
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Appendix 7.1 

Proposed Traffic Routing 
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Appendix 7.2 

Summary of Estimated Road Traffic Generation  

(Ingress and Egress)  



Project No. 1849

KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Noise Impact Assessment

Year 2025 Traffic Forecast Year 2040 Traffic Forecast 

version: P:\1801-1850\1849\12 Client's Info\4_From LLA\Traffic Data\TrafficForecast_20210809_v2\TNIA version: P:\1801-1850\1849\12 Client's Info\4_From LLA\Traffic Data\TrafficForecast_20210809_v2\TNIA

Veh/hr HV% Veh/hr HV% Veh/hr HV% Veh/hr HV% Veh/hr HV% Veh/hr HV% Veh/hr HV% Veh/hr HV%

A1 84 32% 82 30% 134 82% 37 35% A1 102 30% 100 29% 141 79% 44 32%

A2 342 60% 192 28% 114 18% 114 18% A2 386 56% 236 29% 141 18% 141 18%

B1-1 23 48% 23 48% 18 28% 18 28% B1-1 23 43% 23 43% 22 27% 22 27%

B1-2 16 56% 16 56% 19 21% 19 21% B1-2 16 50% 16 50% 23 17% 23 17%

B2-1 150 17% 150 17% 64 14% 64 14% B2-1 187 16% 187 16% 77 13% 77 13%

B2-2 106 30% 106 30% 45 42% 45 42% B2-2 123 30% 123 30% 52 42% 52 42%

C1 486 19% 486 19% 261 16% 261 16% C1 596 19% 596 19% 316 15% 316 15%

C2 638 16% 638 16% 295 16% 295 16% C2 785 16% 785 16% 363 16% 363 16%

C3 596 19% 596 19% 306 15% 306 15% C3 734 19% 734 19% 377 15% 377 15%

C4 686 16% 686 16% 332 17% 332 17% C4 838 16% 838 16% 407 16% 407 16%

C5 811 19% 811 19% 450 14% 450 14% C5 989 19% 989 19% 554 14% 554 14%

C6 972 16% 972 16% 427 16% 427 16% C6 1194 16% 1194 16% 524 16% 524 16%

C7 737 21% 736 21% 413 28% 368 19% C7 900 21% 899 21% 493 26% 448 19%

C8 825 29% 726 19% 350 19% 350 19% C8 988 27% 889 19% 434 20% 434 20%

C9 789 30% 689 20% 352 22% 352 22% C9 949 28% 849 19% 436 22% 436 22%

D1 388 14% 387 14% 355 26% 303 13% D1 475 13% 474 13% 422 24% 370 13%

D2 742 21% 691 16% 345 13% 345 13% D2 900 20% 849 15% 422 13% 422 13%

D3 1159 18% 1158 18% 500 28% 448 20% D3 1420 18% 1419 18% 601 26% 549 19%

D4 992 27% 941 23% 524 15% 524 15% D4 1204 26% 1153 22% 640 15% 640 15%

E1 163 15% 163 15% 110 24% 110 24% E1 198 14% 198 14% 137 23% 137 23%

E2 195 12% 195 12% 101 20% 101 20% E2 229 12% 229 12% 122 20% 122 20%

E3 293 26% 293 26% 148 21% 148 21% E3 364 25% 364 25% 181 20% 181 20%

E4 353 15% 353 15% 162 16% 162 16% E4 430 15% 430 15% 194 16% 194 16%

F-1 122 22% 122 22% 145 17% 145 17% F-1 153 22% 153 22% 174 16% 174 16%

F-2 145 19% 145 19% 62 23% 62 23% F-2 176 19% 176 19% 75 20% 75 20%

G1 187 30% 187 30% 96 35% 96 35% G1 229 30% 229 30% 116 34% 116 34%

G2 401 25% 401 25% 94 32% 94 32% G2 492 24% 492 24% 115 31% 115 31%

G3 101 28% 101 28% 34 53% 34 53% G3 118 25% 118 25% 39 51% 39 51%

G4 470 26% 470 26% 102 35% 102 35% G4 575 26% 575 26% 124 36% 124 36%

G5 347 23% 347 23% 109 52% 109 52% G5 428 23% 428 23% 135 51% 135 51%

G6 112 61% 112 61% 96 17% 96 17% G6 136 62% 136 62% 120 17% 120 17%

G7 632 24% 632 24% 141 41% 141 41% G7 774 23% 774 23% 167 40% 167 40%

G8 230 57% 230 57% 185 18% 185 18% G8 282 57% 282 57% 229 18% 229 18%

G9 691 21% 691 21% 141 35% 141 35% G9 843 21% 843 21% 173 36% 173 36%

H-1 200 29% 200 29% 48 42% 48 42% H-1 248 28% 248 28% 55 42% 55 42%

H-2 258 24% 258 24% 62 40% 62 40% H-2 310 24% 310 24% 70 37% 70 37%

I1 704 24% 704 24% 152 54% 152 54% I1 867 24% 867 24% 185 54% 185 54%

I2 101 61% 101 61% 95 20% 95 20% I2 123 61% 123 61% 116 21% 116 21%

J 161 29% 161 29% 103 24% 103 24% J 193 28% 193 28% 120 21% 120 21%

K-1 286 26% 286 26% 58 45% 58 45% K-1 353 27% 353 27% 69 45% 69 45%

K-2 140 53% 140 53% 98 20% 98 20% K-2 170 54% 170 54% 119 18% 119 18%

Road ID

With Project Without Project

Ingress Peak of Proposed Project Generated Traffic 

(23:00-00:00 hrs)

With Project Without Project

Egress Peak of Proposed Project Generated Traffic 

(06:00-07:00 hrs) Road ID
Egress Peak of Proposed Project Generated Traffic 

(06:00-07:00 hrs)

Ingress Peak of Proposed Project Generated Traffic 

(23:00-00:00 hrs)

With Project Without Project With Project Without Project
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Project No. 1849

KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Noise Impact Assessment

Estimation of Ingress Traffic at Proposed Depot

Private Car Motor Cycle
Light Bus/Large 

Van
Medium Van Light Truck

Other (Please 

Specify)
E-Bus

0600-0700 2 2

0700-0800 0 0

0800-0900 1 1

0900-1000 1 1

1000-1100 9 9

1100-1200 18 18

1200-1300 30 30

1300-1400 11 11

1400-1500 3 3

1500-1600 0 0

1600-1700 0 0

1700-1800 0 0

1800-1900 0 0

1900-2000 37 37

2000-2100 36 36

2100-2200 20 20

2200-2300 36 36

2300-2400 97 97

2400-0100 85 85

0100-0200 80 80

0200-0300 0 0

0300-0400 0 0

0400-0500 2 2

0500-0600 2 2

0 0 0 0 0 0 472 Total 472

Estimation of In-bound Traffic at Proposed Tai Po Depot

Time Slot

Vehicle Type
Other (Please 

Specify)
Total
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Project No. 1849

KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Noise Impact Assessment

Estimation of Egress Traffic at Proposed Depot

Private Car Motor Cycle
Light Bus/Large 

Van
Medium Van Light Truck

Other (Please 

Specify)
E-Bus

0600-0700 150 150

0700-0800 60 60

0800-0900 0 0

0900-1000 1 1

1000-1100 2 2

1100-1200 0 0

1200-1300 11 11

1300-1400 8 8

1400-1500 10 10

1500-1600 20 20

1600-1700 7 7

1700-1800 7 7

1800-1900 3 3

1900-2000 17 17

2000-2100 20 20

2100-2200 0 0

2200-2300 0 0

2300-2400 0 0

2400-0100 0 0

0100-0200 0 0

0200-0300 0 0

0300-0400 0 0

0400-0500 32 32

0500-0600 120 120

0 0 0 0 0 0 469 Total 469

Estimation of Out-bound Traffic at Proposed Tai Po Depot

Time Slot

Vehicle Type
Other (Please 

Specify)
Total
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(Bus Terminus under)
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Appendix 7.3 

Result Summary of Traffic Noise Impact Assessment 
 
  



Project No. 1849

KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 7.3 - Result Summary of Traffic Noise Impact Assessment

Predicted noise levels for "With Project" and "Without Project" Scenarios during Ingress and Egress Peak in Year 2040

Without Project With Project Difference Without Project With Project Difference

NSR01 NAP101 1/F 10 74 74 0 70.6 70.6 0

NAP201 1/F 5.3 77 77.1 0.1 73.6 73.7 0.1

NAP202 1/F 5.3 75.5 75.6 0.1 72.1 72.2 0.1

NAP203 1/F 5.3 74.4 74.6 0.2 71 71.3 0.3

NAP301 8/F 19.6 70.3 70.7 0.4 67 67.6 0.6

NAP301 9/F 22.8 70.5 70.9 0.4 67.1 67.7 0.6

NAP301 10/F 26 70.5 70.9 0.4 67.1 67.6 0.5

NAP301 11/F 29.2 70.4 70.8 0.4 67.1 67.6 0.5

NAP301 12/F 32.4 70.4 70.8 0.4 67 67.5 0.5

NAP301 15/F 35.6 70.3 70.7 0.4 67 67.5 0.5

NAP301 16/F 38.8 70.3 70.6 0.3 66.9 67.4 0.5

NAP301 17/F 42 70.2 70.6 0.4 66.9 67.4 0.5

NAP301 18/F 45.2 70.1 70.5 0.4 66.8 67.3 0.5

NAP301 19/F 48.4 70.1 70.5 0.4 66.7 67.2 0.5

NAP301 20/F 51.6 70 70.4 0.4 66.7 67.2 0.5

NAP301 21/F 54.8 69.9 70.3 0.4 66.6 67.1 0.5

NAP301 22/F 58 69.9 70.3 0.4 66.5 67 0.5

NAP301 23/F 61.2 69.8 70.2 0.4 66.4 66.9 0.5

NAP301 25/F 64.4 69.7 70.1 0.4 66.4 66.9 0.5

NAP301 26/F 67.6 69.6 70 0.4 66.3 66.8 0.5

NAP301 27/F 70.8 69.6 70 0.4 66.2 66.7 0.5

NAP301 28/F 74 69.5 69.9 0.4 66.2 66.7 0.5

NAP301 29/F 77.2 69.4 69.8 0.4 66.1 66.6 0.5

NAP301 30/F 80.4 69.4 69.7 0.3 66 66.5 0.5

NAP301 31/F 83.6 69.3 69.7 0.4 65.9 66.4 0.5

NAP301 32/F 86.8 69.2 69.6 0.4 65.8 66.3 0.5

NAP301 33/F 90 69.1 69.5 0.4 65.8 66.3 0.5

NAP301 35/F 93.2 69 69.4 0.4 65.7 66.2 0.5

NAP301 36/F 96.4 69 69.4 0.4 65.6 66.1 0.5

NAP301 37/F 99.6 68.9 69.3 0.4 65.6 66 0.4

NAP301 38/F 102.8 68.8 69.2 0.4 65.5 66 0.5

NAP301 39/F 106 68.8 69.2 0.4 65.4 65.9 0.5

Egress Peak Traffic Noise in Year 2040 (06:00-07:00)

L10(1hr) dBA

Ingress Peak Hour Traffic Noise in Year 2040 (23:00-00:00)

L10(1hr) dBANSRID NAP ID Floor mPD

NSR02

NSR03
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Project No. 1849

KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 7.3 - Result Summary of Traffic Noise Impact Assessment

Predicted noise levels for "With Project" and "Without Project" Scenarios during Ingress and Egress Peak in Year 2040

Without Project With Project Difference Without Project With Project Difference

Egress Peak Traffic Noise in Year 2040 (06:00-07:00)

L10(1hr) dBA

Ingress Peak Hour Traffic Noise in Year 2040 (23:00-00:00)

L10(1hr) dBANSRID NAP ID Floor mPD

NAP302 8/F 19.6 73.9 74.4 0.5 70.7 71.4 0.7

NAP302 9/F 22.8 73.8 74.3 0.5 70.6 71.4 0.8

NAP302 10/F 26 73.7 74.2 0.5 70.6 71.3 0.7

NAP302 11/F 29.2 73.7 74.2 0.5 70.5 71.2 0.7

NAP302 12/F 32.4 73.6 74.1 0.5 70.4 71.1 0.7

NAP302 15/F 35.6 73.5 74 0.5 70.3 71 0.7

NAP302 16/F 38.8 73.4 73.9 0.5 70.2 70.9 0.7

NAP302 17/F 42 73.3 73.8 0.5 70.2 70.8 0.6

NAP302 18/F 45.2 73.2 73.8 0.6 70.1 70.8 0.7

NAP302 19/F 48.4 73.1 73.6 0.5 70 70.6 0.6

NAP302 20/F 51.6 73 73.6 0.6 69.9 70.5 0.6

NAP302 21/F 54.8 73 73.5 0.5 69.8 70.5 0.7

NAP302 22/F 58 72.8 73.3 0.5 69.7 70.3 0.6

NAP302 23/F 61.2 72.7 73.3 0.6 69.6 70.2 0.6

NAP302 25/F 64.4 72.6 73.2 0.6 69.5 70.1 0.6

NAP302 26/F 67.6 72.6 73.1 0.5 69.4 70 0.6

NAP302 27/F 70.8 72.5 73 0.5 69.3 69.9 0.6

NAP302 28/F 74 72.3 72.9 0.6 69.2 69.8 0.6

NAP302 29/F 77.2 72.3 72.8 0.5 69.1 69.7 0.6

NAP302 30/F 80.4 72.2 72.7 0.5 69 69.6 0.6

NAP302 31/F 83.6 72.1 72.6 0.5 68.9 69.5 0.6

NAP302 32/F 86.8 72 72.5 0.5 68.8 69.4 0.6

NAP302 33/F 90 71.9 72.4 0.5 68.7 69.3 0.6

NAP302 35/F 93.2 71.8 72.3 0.5 68.6 69.2 0.6

NAP302 36/F 96.4 71.7 72.2 0.5 68.5 69.2 0.7

NAP302 37/F 99.6 71.6 72.1 0.5 68.4 69.1 0.7

NAP302 38/F 102.8 71.5 72 0.5 68.3 69 0.7

NAP302 39/F 106 71.4 71.9 0.5 68.2 68.9 0.7

NAP303 8/F 19.6 72.7 73.3 0.6 69.6 70.5 0.9

NAP303 9/F 22.8 72.6 73.2 0.6 69.5 70.4 0.9

NAP303 10/F 26 72.5 73.1 0.6 69.4 70.3 0.9

NAP303 11/F 29.2 72.4 73 0.6 69.3 70.2 0.9

NAP303 12/F 32.4 72.3 72.9 0.6 69.2 70.1 0.9

NAP303 15/F 35.6 72.2 72.8 0.6 69.1 70 0.9

NAP303 16/F 38.8 72.1 72.7 0.6 69 69.9 0.9

NAP303 17/F 42 71.9 72.6 0.7 68.9 69.7 0.8

NAP303 18/F 45.2 71.8 72.5 0.7 68.8 69.6 0.8

NAP303 19/F 48.4 71.7 72.4 0.7 68.6 69.5 0.9

NAP303 20/F 51.6 71.6 72.2 0.6 68.5 69.4 0.9

NAP303 21/F 54.8 71.5 72.1 0.6 68.4 69.2 0.8

NAP303 22/F 58 71.3 72 0.7 68.3 69.1 0.8

NAP303 23/F 61.2 71.2 71.9 0.7 68.2 69 0.8

NAP303 25/F 64.4 71.1 71.8 0.7 68 68.9 0.9

NAP303 26/F 67.6 71 71.6 0.6 67.9 68.7 0.8

NAP303 27/F 70.8 70.9 71.5 0.6 67.8 68.6 0.8

NAP303 28/F 74 70.7 71.4 0.7 67.7 68.5 0.8

NAP303 29/F 77.2 70.6 71.3 0.7 67.6 68.4 0.8

NAP303 30/F 80.4 70.5 71.2 0.7 67.5 68.3 0.8

NAP303 31/F 83.6 70.4 71.1 0.7 67.3 68.2 0.9

NAP303 32/F 86.8 70.3 71 0.7 67.2 68.1 0.9

NAP303 33/F 90 70.2 70.8 0.6 67.1 67.9 0.8

NAP303 35/F 93.2 70.1 70.7 0.6 67 67.8 0.8

NAP303 36/F 96.4 70 70.6 0.6 66.9 67.7 0.8

NAP303 37/F 99.6 69.9 70.5 0.6 66.8 67.6 0.8

NAP303 38/F 102.8 69.8 70.4 0.6 66.7 67.5 0.8

NAP303 39/F 106 69.7 70.4 0.7 66.6 67.4 0.8

NSR03

NSR03
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Project No. 1849

KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 7.3 - Result Summary of Traffic Noise Impact Assessment

Predicted noise levels for "With Project" and "Without Project" Scenarios during Ingress and Egress Peak in Year 2040

Without Project With Project Difference Without Project With Project Difference

Egress Peak Traffic Noise in Year 2040 (06:00-07:00)

L10(1hr) dBA

Ingress Peak Hour Traffic Noise in Year 2040 (23:00-00:00)

L10(1hr) dBANSRID NAP ID Floor mPD

NAP401 G/F 5.4 74.7 75.5 0.8 71.6 72.2 0.6

NAP401 1/F 12.4 75 75.7 0.7 71.8 72.4 0.6

NAP401 2/F 15.9 75 75.7 0.7 71.9 72.4 0.5

NAP401 3/F 19.4 74.9 75.7 0.8 71.8 72.3 0.5

NAP401 4/F 22.9 74.8 75.5 0.7 71.7 72.2 0.5

NAP401 5/F 26.4 74.7 75.4 0.7 71.5 72.1 0.6

NAP401 6/F 29.9 74.5 75.3 0.8 71.4 72 0.6

NAP402 G/F 5.4 73 73.7 0.7 70 70.9 0.9

NAP402 1/F 12.4 73 73.7 0.7 70 70.8 0.8

NAP402 2/F 15.9 72.9 73.6 0.7 70 70.8 0.8

NAP402 3/F 19.4 72.9 73.6 0.7 69.9 70.8 0.9

NAP402 4/F 22.9 72.8 73.5 0.7 69.9 70.7 0.8

NAP402 5/F 26.4 72.8 73.5 0.7 69.8 70.6 0.8

NAP402 6/F 29.9 72.7 73.4 0.7 69.7 70.6 0.9

NSR04

NSR04
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Appendix 8.1 

Background Noise Measurement Summary and Photo 

  



Project: Proposed KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Subject: Results of Prevailing Background Noise Surveys

Date: From 27 September 2021 to 28 September 2021

Time: Daytime 0700-0800

Evening Time 2200-2300

Nighttime 0400-0500

Survey Personnel: Mr. Alvin Chow and Mr. Andrew Cham

Weather Condition: Fine

Instrumentation: Sound Level Meters (NT1 XL2)/ Calibrator (RION NC-73)

Figure - Location of NSRs and Background Noise Measurement Point

Measured 

Background 

Noise Level

Applicable 

Façade 

Correction

Corrected 

Background 

Noise Level

L90 (1hr), dB(A) dB(A)
dB(A), L90 

(1hr)

Daytime 28-Sep-21 0700-0800 57 Free-field 3 60

Evening Time 27-Sep-21 2200-2300 53 Free-field 3 56

Nighttime 28-Sep-21 0400-0500 49 Free-field 3 52

Note:

[1] L90 (1 hour) is used as a measure of the background noise level.

[2] As the measurements were conducted in free-field condition, +3.0 dB(A) have been added to the measured noise levels to represent the measurement at 1m from 

a building façade.

Date

M1

Time
Type of 

Measurement
Represented NMP ID Session
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Project: Proposed KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Subject: Photos of Background Noise Measurement

Date: From 27 September 2021 to 28 September 2021

Time: Daytime 0700-0800

Evening Time 2200-2300

Nighttime 0400-0500

Survey Personnel: Mr. Alvin Chow and Mr. Andrew Cham

Weather Condition: Fine

Instrumentation: Sound Level Meters (NT1 XL2)/ Calibrator (RION NC-73)
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Appendix 8.2 

Inventory of Vehicle Repair/ Testing Activities in the Proposed 

Project  

  



KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Fixed Noise Impact Asssessment (Vehicle Repair and Testing Activities) 

Appendix 8.2 - List of Vehicle Repair/ Testing Activities at Proposed Depot

Item Vehicle Repair/ Testing Activities Equipment Noise Source
Max SWL, 

dB(A)

Maximum Operation 

Duration per event, mins

Maximum Operation Time 

of Equipment in 30min in 

each zone, mins

Maximum Operation 

Freqency within 

Depot, nos./30min

Maximum Operation 

Frequency within 

Depot per Day

Reference Remarks

1 Bus Parking / N - - - - - -

Based on site inspection, bus is moving at 

a low speed within covered depot at 

desiganted parking area, it is not 

regarded as noise soruce.

2 Bus Washing Automatic Bus Washing Machine Y 101 2 30 60 363
SWL obtained from DIR-

136/2006
-

3 Tyre Changing/ Charging Pneumatic Tools Y 98 10 10 8 128
SWL obtained from EIA-

216/2013
-

4 Parts Replacement
Pneumatic Tools for screw 

fastening
Y 100 2 2 8 128

SWL obtained from EIA-

216/2013
-

5 Motor Testing / N - - - - - -

Based on site inspection, it is about 

switching on the motor to test if it runs 

smoothly, no noticeable noise is found so 

it is not regarded as noise source.

6 Battery Charging Automatic Battery Charger N - - - - - -
Buses remain static when charging, so it is 

not regarded as noise source.

7 Braking Test Brake Tester Y 99 2 2 1 4
SWL obtained from EIA-

216/2013

Braking Test will be taken place on 

irregular basis due to operational needs. 

The on-time % is assumed to represent 

worse case scenario.

8 Bus Compartment Cleaning / N - - - - - -

Daily operational cleaning will be carried 

inside the bus compartment during 

parking. As eBuses remain static when 

cleaning, it is anticipated no noticeable 

noise will be found.

Remarks

[1] Bus washing will be carried out for all eBuses when they return to depot. As 363 nos of parking space will be provided, which is equivalent to maximum operation frequency within depot per day

[2] It is verified by operator that approximate 1/3 of bus fleet will undergo vehicle repair/ testing activities and bus washing will be carried out for all buses for daily operation

[3] It is assumed that the tyre changing/charging and parts replacement will be carried out within 8 hours per day. 

[4] Braking Tests will be taken place on irregular basis due to operational needs within covered maintenance bays

[5] The quantities of vehicle repair / testing facilities had been verified with the future users. The maximum nos. of concurrent operations of vehicle repair/ testing activities would be dictated by the quantities of facilities/ tools equipped in the proposed project. 

[6] A correction of -10 dB(A) was adopted if the external louvres and fixed plant were totally screened by substantial barriers or buildings outside the project or building structures of the project.

[7] The operation duration and frequency of the vehicle repair / testing activities had been obtained from, verified with and confirmed by the future users. The on-time % had been taken into consideration of daily operation needs, time requirements for preparation and setting up of each activity.

[8] Correction Factor for quantity= 10 log (quantity)

[9] Distance correction for SWL= 20 log (distance) + 8

[10] Correction for percentage on-time over 30 mins = 10 log (on-time %)

[11] Detailed design of the plant rooms is not yet available at this stage. 

[12] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[13] All maximum allowable SWLs are rounded to the nearest whole dB(A).

[14] As the maximum allowable SWLs were adopted, which the SWL of each equipment may be lower in actual case. The predicted noise level represents a conservative estimation. 
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Appendix 8.3 

Detail Calculations for Fixed Plant Noise Impact Assessment 

(Vehicle Repair and Testing Activities) 

  



KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP101_1F

Predicted Noise Level

Descripton 63 Ting Kok Rd Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836466.8 V1 Bus Washing 101 207.1 1 2 100% -54.3 0 -10 0.0 3 0 40

y 835564.6 V2 Bus Washing 101 218.9 1 2 100% -54.8 0 -10 0.0 3 0 39

z 8.5 V3 Bus Washing 101 202.0 1 2 100% -54.1 0 -10 0.0 3 0 40

Period Nighttime V4 Bus Washing 101 214.0 1 2 100% -54.6 0 -10 0.0 3 0 39

Noise Criteria 50 dB(A) Tyre Changing/ Charging 98 211.1 1 10 33% -54.5 0 -10 -4.8 3 0 32

Parts Replacement 100 211.1 1 2 7% -54.5 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 247.0 2 10 33% -55.9 3 -10 -4.8 3 0 33

Parts Replacement 100 247.0 2 2 7% -55.9 3 -10 -11.8 3 0 28

Braking Test 99 247.0 1 2 7% -55.9 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 228.6 1 10 33% -55.2 0 -10 -4.8 3 0 31

Parts Replacement 100 228.6 1 2 7% -55.2 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 204.2 1 10 33% -54.2 0 -10 -4.8 3 0 32

Parts Replacement 100 204.2 1 2 7% -54.2 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 211.9 1 10 33% -54.5 0 -10 -4.8 3 0 32

Parts Replacement 100 211.9 1 2 7% -54.5 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 236.6 1 10 33% -55.5 0 -10 -4.8 3 0 31

Parts Replacement 100 236.6 1 2 7% -55.5 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 242.9 1 10 33% -55.7 0 -10 -4.8 3 0 31

Parts Replacement 100 242.9 1 2 7% -55.7 0 -10 -11.8 3 0 26

Predicted Total Fixed Noise Level, dB(A) 47

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 

On Time % over 

30 mins

Correction, dB(A)

V5

Source ID/ Zone Source Description SWL, dB(A)

Operation 

duration per 

event, min

V11

Slant Distance, 

m
Maximum Quantity

V6

V7

V8

V9

V10
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP201_1F

Predicted Noise Level

Descripton Yue Kok Village Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836335.7 V1 Bus Washing 101 192.1 1 2 100% -53.7 0 -10 0.0 3 0 40

y 835434.1 V2 Bus Washing 101 196.9 1 2 100% -53.9 0 -10 0.0 3 0 40

z 6.5 V3 Bus Washing 101 160.2 1 2 100% -52.1 0 -10 0.0 3 0 42

Period Nighttime V4 Bus Washing 101 165.8 1 2 100% -52.4 0 -10 0.0 3 0 42

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 115.8 1 10 33% -49.3 0 -10 -4.8 3 0 37

Parts Replacement 100 115.8 1 2 7% -49.3 0 -10 -11.8 3 0 32

Tyre Changing/ Charging 98 132.1 2 10 33% -50.4 3 -10 -4.8 3 0 39

Parts Replacement 100 132.1 2 2 7% -50.4 3 -10 -11.8 3 0 34

Braking Test 99 132.1 1 2 7% -50.4 0 -10 -11.8 3 0 30

Tyre Changing/ Charging 98 182.3 1 10 33% -53.2 0 -10 -4.8 3 0 33

Parts Replacement 100 182.3 1 2 7% -53.2 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 148.2 1 10 33% -51.4 0 -10 -4.8 3 0 35

Parts Replacement 100 148.2 1 2 7% -51.4 0 -10 -11.8 3 0 30

Tyre Changing/ Charging 98 105.1 1 10 33% -48.4 0 -10 -4.8 3 0 38

Parts Replacement 100 105.1 1 2 7% -48.4 0 -10 -11.8 3 0 33

Tyre Changing/ Charging 98 135.3 1 10 33% -50.6 0 -10 -4.8 3 0 36

Parts Replacement 100 135.3 1 2 7% -50.6 0 -10 -11.8 3 0 31

Tyre Changing/ Charging 98 119.3 1 10 33% -49.5 0 -10 -4.8 3 0 37

Parts Replacement 100 119.3 1 2 7% -49.5 0 -10 -11.8 3 0 32

Predicted Total Fixed Noise Level, dB(A) 50

NAP NAP202_1F
Predicted Noise Level

Descripton Yue Kok Village Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836312.4 V1 Bus Washing 101 204.1 1 2 100% -54.2 0 -10 0.0 3 0 40

y 835393.4 V2 Bus Washing 101 206.2 1 2 100% -54.3 0 -10 0.0 3 0 40

z 6.5 V3 Bus Washing 101 169.6 1 2 100% -52.6 0 -10 0.0 3 0 41

Period Nighttime V4 Bus Washing 101 172.1 1 2 100% -52.7 0 -10 0.0 3 0 41

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 116.1 1 10 33% -49.3 0 -10 -4.8 3 0 37

Parts Replacement 100 116.1 1 2 7% -49.3 0 -10 -11.8 3 0 32

Tyre Changing/ Charging 98 119.0 2 10 33% -49.5 3 -10 -4.8 3 0 40

Parts Replacement 100 119.0 2 2 7% -49.5 3 -10 -11.8 3 0 35

Braking Test 99 119.0 1 2 7% -49.5 0 -10 -11.8 3 0 31

Tyre Changing/ Charging 98 186.4 1 10 33% -53.4 0 -10 -4.8 3 0 33

Parts Replacement 100 186.4 1 2 7% -53.4 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 155.5 1 10 33% -51.8 0 -10 -4.8 3 0 34

Parts Replacement 100 155.5 1 2 7% -51.8 0 -10 -11.8 3 0 29

Tyre Changing/ Charging 98 103.6 1 10 33% -48.3 0 -10 -4.8 3 0 38

Parts Replacement 100 103.6 1 2 7% -48.3 0 -10 -11.8 3 0 33

Tyre Changing/ Charging 98 127.7 1 10 33% -50.1 0 -10 -4.8 3 0 36

Parts Replacement 100 127.7 1 2 7% -50.1 0 -10 -11.8 3 0 31

Tyre Changing/ Charging 98 104.8 1 10 33% -48.4 0 -10 -4.8 3 0 38

Parts Replacement 100 104.8 1 2 7% -48.4 0 -10 -11.8 3 0 33

Predicted Total Fixed Noise Level, dB(A) 50

NAP NAP203_1F
Predicted Noise Level

Descripton Yue Kok Village Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836292.8 V1 Bus Washing 101 221.4 1 2 100% -54.9 0 -10 0.0 3 0 39

y 835359.6 V2 Bus Washing 101 221.6 1 2 100% -54.9 0 -10 0.0 3 0 39

z 6.5 V3 Bus Washing 101 186.5 1 2 100% -53.4 0 -10 0.0 3 0 41

Period Nighttime V4 Bus Washing 101 186.6 1 2 100% -53.4 0 -10 0.0 3 0 41

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 130.2 1 10 33% -50.3 0 -10 -4.8 3 0 36

Parts Replacement 100 130.2 1 2 7% -50.3 0 -10 -11.8 3 0 31

Tyre Changing/ Charging 98 121.7 2 10 33% -49.7 3 -10 -4.8 3 0 40

Parts Replacement 100 121.7 2 2 7% -49.7 3 -10 -11.8 3 0 35

Braking Test 99 121.7 1 2 7% -49.7 0 -10 -11.8 3 0 31

Tyre Changing/ Charging 98 198.6 1 10 33% -54.0 0 -10 -4.8 3 0 32

Parts Replacement 100 198.6 1 2 7% -54.0 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 171.5 1 10 33% -52.7 0 -10 -4.8 3 0 34

Parts Replacement 100 171.5 1 2 7% -52.7 0 -10 -11.8 3 0 29

Tyre Changing/ Charging 98 117.8 1 10 33% -49.4 0 -10 -4.8 3 0 37

Parts Replacement 100 117.8 1 2 7% -49.4 0 -10 -11.8 3 0 32

Tyre Changing/ Charging 98 134.4 1 10 33% -50.6 0 -10 -4.8 3 0 36

Parts Replacement 100 134.4 1 2 7% -50.6 0 -10 -11.8 3 0 31

Tyre Changing/ Charging 98 108.1 1 10 33% -48.7 0 -10 -4.8 3 0 38

Parts Replacement 100 108.1 1 2 7% -48.7 0 -10 -11.8 3 0 33

Predicted Total Fixed Noise Level, dB(A) 49

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 

Correction, dB(A)

V5

Source ID/ Zone Source Description SWL, dB(A)

Operation 

duration per 

event, min

On Time % over 
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V11

Slant Distance, 

m
Maximum Quantity

V6

V7

V8

V9

V10

Correction, dB(A)

V5

Source ID/ Zone Source Description SWL, dB(A)

Operation 

duration per 

event, min

On Time % over 

30 mins

V11

Slant Distance, 

m
Maximum Quantity

V6

V7

V8

V9

V10

Correction, dB(A)

V5

Source ID/ Zone Source Description SWL, dB(A)

Operation 

duration per 

event, min

On Time % over 

30 mins

V11

Slant Distance, 

m
Maximum Quantity

V6

V7

V8

V9

V10
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP301_8F

Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836246.4 V1 Bus Washing 101 273.2 1 2 100% -56.7 0 -10 0.0 3 0 37

y 835311.5 V2 Bus Washing 101 271.1 1 2 100% -56.7 0 -10 0.0 3 0 37

z 20.8 V3 Bus Washing 101 239.0 1 2 100% -55.6 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 236.7 1 2 100% -55.5 0 -10 0.0 3 0 39

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 183.3 1 10 33% -53.3 0 -10 -4.8 3 0 33

Parts Replacement 100 183.3 1 2 7% -53.3 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 164.2 2 10 33% -52.3 3 -10 -4.8 3 0 37

Parts Replacement 100 164.2 2 2 7% -52.3 3 -10 -11.8 3 0 32

Braking Test 99 164.2 1 2 7% -52.3 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 245.6 1 10 33% -55.8 0 -10 -4.8 3 0 30

Parts Replacement 100 245.6 1 2 7% -55.8 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 223.3 1 10 33% -55.0 0 -10 -4.8 3 0 31

Parts Replacement 100 223.3 1 2 7% -55.0 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 171.3 1 10 33% -52.7 0 -10 -4.8 3 0 34

Parts Replacement 100 171.3 1 2 7% -52.7 0 -10 -11.8 3 0 29

Tyre Changing/ Charging 98 179.1 1 10 33% -53.1 0 -10 -4.8 3 0 33

Parts Replacement 100 179.1 1 2 7% -53.1 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 152.2 1 10 33% -51.6 0 -10 -4.8 3 0 35

Parts Replacement 100 152.2 1 2 7% -51.6 0 -10 -11.8 3 0 30

Predicted Total Fixed Noise Level, dB(A) 47

NAP NAP301_23F
Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836246.4 V1 Bus Washing 101 278.6 1 2 100% -56.9 0 -10 0.0 3 0 37

y 835311.5 V2 Bus Washing 101 276.7 1 2 100% -56.8 0 -10 0.0 3 0 37

z 62.4 V3 Bus Washing 101 245.2 1 2 100% -55.8 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 243.0 1 2 100% -55.7 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 191.4 1 10 33% -53.6 0 -10 -4.8 3 0 33

Parts Replacement 100 191.4 1 2 7% -53.6 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 173.1 2 10 33% -52.8 3 -10 -4.8 3 0 36

Parts Replacement 100 173.1 2 2 7% -52.8 3 -10 -11.8 3 0 31

Braking Test 99 173.1 1 2 7% -52.8 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 251.7 1 10 33% -56.0 0 -10 -4.8 3 0 30

Parts Replacement 100 251.7 1 2 7% -56.0 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 228.5 1 10 33% -55.2 0 -10 -4.8 3 0 31

Parts Replacement 100 228.5 1 2 7% -55.2 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 178.1 1 10 33% -53.0 0 -10 -4.8 3 0 33

Parts Replacement 100 178.1 1 2 7% -53.0 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 185.6 1 10 33% -53.4 0 -10 -4.8 3 0 33

Parts Replacement 100 185.6 1 2 7% -53.4 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 159.8 1 10 33% -52.1 0 -10 -4.8 3 0 34

Parts Replacement 100 159.8 1 2 7% -52.1 0 -10 -11.8 3 0 29

Predicted Total Fixed Noise Level, dB(A) 46

NAP NAP301_39F
Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836246.4 V1 Bus Washing 101 291.2 1 2 100% -57.3 0 -10 0.0 3 0 37

y 835311.5 V2 Bus Washing 101 289.3 1 2 100% -57.2 0 -10 0.0 3 0 37

z 107.2 V3 Bus Washing 101 259.3 1 2 100% -56.3 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 257.2 1 2 100% -56.2 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 209.2 1 10 33% -54.4 0 -10 -4.8 3 0 32

Parts Replacement 100 209.2 1 2 7% -54.4 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 192.6 2 10 33% -53.7 3 -10 -4.8 3 0 36

Parts Replacement 100 192.6 2 2 7% -53.7 3 -10 -11.8 3 0 31

Braking Test 99 192.6 1 2 7% -53.7 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 265.5 1 10 33% -56.5 0 -10 -4.8 3 0 30

Parts Replacement 100 265.5 1 2 7% -56.5 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 242.2 1 10 33% -55.7 0 -10 -4.8 3 0 31

Parts Replacement 100 242.2 1 2 7% -55.7 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 195.2 1 10 33% -53.8 0 -10 -4.8 3 0 32

Parts Replacement 100 195.2 1 2 7% -53.8 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 202.1 1 10 33% -54.1 0 -10 -4.8 3 0 32

Parts Replacement 100 202.1 1 2 7% -54.1 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 178.7 1 10 33% -53.0 0 -10 -4.8 3 0 33

Parts Replacement 100 178.7 1 2 7% -53.0 0 -10 -11.8 3 0 28

Predicted Total Fixed Noise Level, dB(A) 46

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP302_8F

Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836247.1 V1 Bus Washing 101 274.7 1 2 100% -56.8 0 -10 0.0 3 0 37

y 835300.6 V2 Bus Washing 101 272.2 1 2 100% -56.7 0 -10 0.0 3 0 37

z 20.8 V3 Bus Washing 101 240.9 1 2 100% -55.6 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 238.0 1 2 100% -55.5 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 185.7 1 10 33% -53.4 0 -10 -4.8 3 0 33

Parts Replacement 100 185.7 1 2 7% -53.4 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 164.7 2 10 33% -52.3 3 -10 -4.8 3 0 37

Parts Replacement 100 164.7 2 2 7% -52.3 3 -10 -11.8 3 0 32

Braking Test 99 164.7 1 2 7% -52.3 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 246.3 1 10 33% -55.8 0 -10 -4.8 3 0 30

Parts Replacement 100 246.3 1 2 7% -55.8 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 225.3 1 10 33% -55.1 0 -10 -4.8 3 0 31

Parts Replacement 100 225.3 1 2 7% -55.1 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 174.1 1 10 33% -52.8 0 -10 -4.8 3 0 33

Parts Replacement 100 174.1 1 2 7% -52.8 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 180.0 1 10 33% -53.1 0 -10 -4.8 3 0 33

Parts Replacement 100 180.0 1 2 7% -53.1 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 153.4 1 10 33% -51.7 0 -10 -4.8 3 0 35

Parts Replacement 100 153.4 1 2 7% -51.7 0 -10 -11.8 3 0 30

Predicted Total Fixed Noise Level, dB(A) 47

NAP NAP302_23F
Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836247.1 V1 Bus Washing 101 280.2 1 2 100% -56.9 0 -10 0.0 3 0 37

y 835300.6 V2 Bus Washing 101 277.7 1 2 100% -56.9 0 -10 0.0 3 0 37

z 62.4 V3 Bus Washing 101 247.1 1 2 100% -55.9 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 244.3 1 2 100% -55.8 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 193.7 1 10 33% -53.7 0 -10 -4.8 3 0 32

Parts Replacement 100 193.7 1 2 7% -53.7 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 173.6 2 10 33% -52.8 3 -10 -4.8 3 0 36

Parts Replacement 100 173.6 2 2 7% -52.8 3 -10 -11.8 3 0 31

Braking Test 99 173.6 1 2 7% -52.8 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 252.3 1 10 33% -56.0 0 -10 -4.8 3 0 30

Parts Replacement 100 252.3 1 2 7% -56.0 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 230.5 1 10 33% -55.3 0 -10 -4.8 3 0 31

Parts Replacement 100 230.5 1 2 7% -55.3 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 180.7 1 10 33% -53.1 0 -10 -4.8 3 0 33

Parts Replacement 100 180.7 1 2 7% -53.1 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 186.4 1 10 33% -53.4 0 -10 -4.8 3 0 33

Parts Replacement 100 186.4 1 2 7% -53.4 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 160.9 1 10 33% -52.1 0 -10 -4.8 3 0 34

Parts Replacement 100 160.9 1 2 7% -52.1 0 -10 -11.8 3 0 29

Predicted Total Fixed Noise Level, dB(A) 46

NAP NAP302_39F
Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836247.1 V1 Bus Washing 101 292.6 1 2 100% -57.3 0 -10 0.0 3 0 37

y 835300.6 V2 Bus Washing 101 290.3 1 2 100% -57.3 0 -10 0.0 3 0 37

z 107.2 V3 Bus Washing 101 261.1 1 2 100% -56.3 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 258.5 1 2 100% -56.2 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 211.3 1 10 33% -54.5 0 -10 -4.8 3 0 32

Parts Replacement 100 211.3 1 2 7% -54.5 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 193.1 2 10 33% -53.7 3 -10 -4.8 3 0 36

Parts Replacement 100 193.1 2 2 7% -53.7 3 -10 -11.8 3 0 31

Braking Test 99 193.1 1 2 7% -53.7 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 266.1 1 10 33% -56.5 0 -10 -4.8 3 0 30

Parts Replacement 100 266.1 1 2 7% -56.5 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 244.0 1 10 33% -55.7 0 -10 -4.8 3 0 30

Parts Replacement 100 244.0 1 2 7% -55.7 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 197.7 1 10 33% -53.9 0 -10 -4.8 3 0 32

Parts Replacement 100 197.7 1 2 7% -53.9 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 202.9 1 10 33% -54.1 0 -10 -4.8 3 0 32

Parts Replacement 100 202.9 1 2 7% -54.1 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 179.7 1 10 33% -53.1 0 -10 -4.8 3 0 33

Parts Replacement 100 179.7 1 2 7% -53.1 0 -10 -11.8 3 0 28

Predicted Total Fixed Noise Level, dB(A) 46

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP303_8F

Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836239.5 V1 Bus Washing 101 283.6 1 2 100% -57.1 0 -10 0.0 3 0 37

y 835294.1 V2 Bus Washing 101 281.0 1 2 100% -57.0 0 -10 0.0 3 0 37

z 20.8 V3 Bus Washing 101 249.9 1 2 100% -56.0 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 246.9 1 2 100% -55.8 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 195.0 1 10 33% -53.8 0 -10 -4.8 3 0 32

Parts Replacement 100 195.0 1 2 7% -53.8 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 173.2 2 10 33% -52.8 3 -10 -4.8 3 0 36

Parts Replacement 100 173.2 2 2 7% -52.8 3 -10 -11.8 3 0 31

Braking Test 99 173.2 1 2 7% -52.8 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 254.8 1 10 33% -56.1 0 -10 -4.8 3 0 30

Parts Replacement 100 254.8 1 2 7% -56.1 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 234.4 1 10 33% -55.4 0 -10 -4.8 3 0 31

Parts Replacement 100 234.4 1 2 7% -55.4 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 183.5 1 10 33% -53.3 0 -10 -4.8 3 0 33

Parts Replacement 100 183.5 1 2 7% -53.3 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 188.7 1 10 33% -53.5 0 -10 -4.8 3 0 33

Parts Replacement 100 188.7 1 2 7% -53.5 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 162.2 1 10 33% -52.2 0 -10 -4.8 3 0 34

Parts Replacement 100 162.2 1 2 7% -52.2 0 -10 -11.8 3 0 29

Predicted Total Fixed Noise Level, dB(A) 46

NAP NAP303_23F
Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836239.5 V1 Bus Washing 101 288.9 1 2 100% -57.2 0 -10 0.0 3 0 37

y 835294.1 V2 Bus Washing 101 286.3 1 2 100% -57.1 0 -10 0.0 3 0 37

z 62.4 V3 Bus Washing 101 255.9 1 2 100% -56.2 0 -10 0.0 3 0 38

Period Nighttime V4 Bus Washing 101 252.9 1 2 100% -56.1 0 -10 0.0 3 0 38

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 202.6 1 10 33% -54.1 0 -10 -4.8 3 0 32

Parts Replacement 100 202.6 1 2 7% -54.1 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 181.7 2 10 33% -53.2 3 -10 -4.8 3 0 36

Parts Replacement 100 181.7 2 2 7% -53.2 3 -10 -11.8 3 0 31

Braking Test 99 181.7 1 2 7% -53.2 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 260.7 1 10 33% -56.3 0 -10 -4.8 3 0 30

Parts Replacement 100 260.7 1 2 7% -56.3 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 239.4 1 10 33% -55.6 0 -10 -4.8 3 0 31

Parts Replacement 100 239.4 1 2 7% -55.6 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 189.8 1 10 33% -53.6 0 -10 -4.8 3 0 33

Parts Replacement 100 189.8 1 2 7% -53.6 0 -10 -11.8 3 0 28

Tyre Changing/ Charging 98 194.8 1 10 33% -53.8 0 -10 -4.8 3 0 32

Parts Replacement 100 194.8 1 2 7% -53.8 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 169.3 1 10 33% -52.6 0 -10 -4.8 3 0 34

Parts Replacement 100 169.3 1 2 7% -52.6 0 -10 -11.8 3 0 29

Predicted Total Fixed Noise Level, dB(A) 46

NAP NAP303_39F
Predicted Noise Level

Descripton Riviera Lodge Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836239.5 V1 Bus Washing 101 301.0 1 2 100% -57.6 0 -10 0.0 3 0 36

y 835294.1 V2 Bus Washing 101 298.5 1 2 100% -57.5 0 -10 0.0 3 0 37

z 107.2 V3 Bus Washing 101 269.5 1 2 100% -56.6 0 -10 0.0 3 0 37

Period Nighttime V4 Bus Washing 101 266.7 1 2 100% -56.5 0 -10 0.0 3 0 37

Noise Criteria 52 dB(A) Tyre Changing/ Charging 98 219.5 1 10 33% -54.8 0 -10 -4.8 3 0 31

Parts Replacement 100 219.5 1 2 7% -54.8 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 200.4 2 10 33% -54.0 3 -10 -4.8 3 0 35

Parts Replacement 100 200.4 2 2 7% -54.0 3 -10 -11.8 3 0 30

Braking Test 99 200.4 1 2 7% -54.0 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 274.0 1 10 33% -56.8 0 -10 -4.8 3 0 29

Parts Replacement 100 274.0 1 2 7% -56.8 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 252.4 1 10 33% -56.0 0 -10 -4.8 3 0 30

Parts Replacement 100 252.4 1 2 7% -56.0 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 206.0 1 10 33% -54.3 0 -10 -4.8 3 0 32

Parts Replacement 100 206.0 1 2 7% -54.3 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 210.6 1 10 33% -54.5 0 -10 -4.8 3 0 32

Parts Replacement 100 210.6 1 2 7% -54.5 0 -10 -11.8 3 0 27

Tyre Changing/ Charging 98 187.3 1 10 33% -53.5 0 -10 -4.8 3 0 33

Parts Replacement 100 187.3 1 2 7% -53.5 0 -10 -11.8 3 0 28

Predicted Total Fixed Noise Level, dB(A) 46

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP401_GF

Predicted Noise Level

Descripton Kau Yan College and Adjacent School Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836245.2 V1 Bus Washing 101 317.8 1 2 100% -58.0 0 -10 0.0 3 0 36

y 835193.8 V2 Bus Washing 101 311.5 1 2 100% -57.9 0 -10 0.0 3 0 36

z 6.6 V3 Bus Washing 101 288.8 1 2 100% -57.2 0 -10 0.0 3 0 37

Period Daytime V4 Bus Washing 101 281.9 1 2 100% -57.0 0 -10 0.0 3 0 37

Noise Criteria 56 dB(A) Tyre Changing/ Charging 98 242.1 1 10 33% -55.7 0 -10 -4.8 3 0 31

Parts Replacement 100 242.1 1 2 7% -55.7 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 209.7 2 10 33% -54.4 3 -10 -4.8 3 0 35

Parts Replacement 100 209.7 2 2 7% -54.4 3 -10 -11.8 3 0 30

Braking Test 99 209.7 1 2 7% -54.4 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 283.8 1 10 33% -57.1 0 -10 -4.8 3 0 29

Parts Replacement 100 283.8 1 2 7% -57.1 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 275.2 1 10 33% -56.8 0 -10 -4.8 3 0 29

Parts Replacement 100 275.2 1 2 7% -56.8 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 234.7 1 10 33% -55.4 0 -10 -4.8 3 0 31

Parts Replacement 100 234.7 1 2 7% -55.4 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 226.2 1 10 33% -55.1 0 -10 -4.8 3 0 31

Parts Replacement 100 226.2 1 2 7% -55.1 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 205.4 1 10 33% -54.3 0 -10 -4.8 3 0 32

Parts Replacement 100 205.4 1 2 7% -54.3 0 -10 -11.8 3 0 27

Predicted Total Fixed Noise Level, dB(A) 45

NAP NAP401_3F
Predicted Noise Level

Descripton Kau Yan College and Adjacent School Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836245.2 V1 Bus Washing 101 318.2 1 2 100% -58.1 0 -10 0.0 3 0 36

y 835193.8 V2 Bus Washing 101 311.9 1 2 100% -57.9 0 -10 0.0 3 0 36

z 20.6 V3 Bus Washing 101 289.2 1 2 100% -57.2 0 -10 0.0 3 0 37

Period Daytime V4 Bus Washing 101 282.4 1 2 100% -57.0 0 -10 0.0 3 0 37

Noise Criteria 56 dB(A) Tyre Changing/ Charging 98 242.6 1 10 33% -55.7 0 -10 -4.8 3 0 31

Parts Replacement 100 242.6 1 2 7% -55.7 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 210.3 2 10 33% -54.5 3 -10 -4.8 3 0 35

Parts Replacement 100 210.3 2 2 7% -54.5 3 -10 -11.8 3 0 30

Braking Test 99 210.3 1 2 7% -54.5 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 284.3 1 10 33% -57.1 0 -10 -4.8 3 0 29

Parts Replacement 100 284.3 1 2 7% -57.1 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 275.3 1 10 33% -56.8 0 -10 -4.8 3 0 29

Parts Replacement 100 275.3 1 2 7% -56.8 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 234.8 1 10 33% -55.4 0 -10 -4.8 3 0 31

Parts Replacement 100 234.8 1 2 7% -55.4 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 226.2 1 10 33% -55.1 0 -10 -4.8 3 0 31

Parts Replacement 100 226.2 1 2 7% -55.1 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 205.4 1 10 33% -54.3 0 -10 -4.8 3 0 32

Parts Replacement 100 205.4 1 2 7% -54.3 0 -10 -11.8 3 0 27

Predicted Total Fixed Noise Level, dB(A) 45

NAP NAP401_6F
Predicted Noise Level

Descripton Kau Yan College and Adjacent School Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836245.2 V1 Bus Washing 101 318.8 1 2 100% -58.1 0 -10 0.0 3 0 36

y 835193.8 V2 Bus Washing 101 312.6 1 2 100% -57.9 0 -10 0.0 3 0 36

z 31.1 V3 Bus Washing 101 289.9 1 2 100% -57.2 0 -10 0.0 3 0 37

Period Daytime V4 Bus Washing 101 283.1 1 2 100% -57.0 0 -10 0.0 3 0 37

Noise Criteria 56 dB(A) Tyre Changing/ Charging 98 243.5 1 10 33% -55.7 0 -10 -4.8 3 0 30

Parts Replacement 100 243.5 1 2 7% -55.7 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 211.3 2 10 33% -54.5 3 -10 -4.8 3 0 35

Parts Replacement 100 211.3 2 2 7% -54.5 3 -10 -11.8 3 0 30

Braking Test 99 211.3 1 2 7% -54.5 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 285.0 1 10 33% -57.1 0 -10 -4.8 3 0 29

Parts Replacement 100 285.0 1 2 7% -57.1 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 275.7 1 10 33% -56.8 0 -10 -4.8 3 0 29

Parts Replacement 100 275.7 1 2 7% -56.8 0 -10 -11.8 3 0 24

Tyre Changing/ Charging 98 235.3 1 10 33% -55.4 0 -10 -4.8 3 0 31

Parts Replacement 100 235.3 1 2 7% -55.4 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 226.8 1 10 33% -55.1 0 -10 -4.8 3 0 31

Parts Replacement 100 226.8 1 2 7% -55.1 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 206.1 1 10 33% -54.3 0 -10 -4.8 3 0 32

Parts Replacement 100 206.1 1 2 7% -54.3 0 -10 -11.8 3 0 27

Predicted Total Fixed Noise Level, dB(A) 45

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicular Repair and Testing Activities)

NAP NAP402_GF

Predicted Noise Level

Descripton Kau Yan College and Adjacent School Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836262.8 V1 Bus Washing 101 308.5 1 2 100% -57.8 0 -10 0.0 3 0 36

y 835184.2 V2 Bus Washing 101 301.7 1 2 100% -57.6 0 0 0.0 3 0 46

z 6.6 V3 Bus Washing 101 280.7 1 2 100% -57.0 0 -10 0.0 3 0 37

Period Daytime V4 Bus Washing 101 273.3 1 2 100% -56.7 0 -10 0.0 3 0 37

Noise Criteria 56 dB(A) Tyre Changing/ Charging 98 236.4 1 10 33% -55.5 0 -10 -4.8 3 0 31

Parts Replacement 100 236.4 1 2 7% -55.5 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 202.8 2 10 33% -54.1 3 -10 -4.8 3 0 35

Parts Replacement 100 202.8 2 2 7% -54.1 3 -10 -11.8 3 0 30

Braking Test 99 202.8 1 2 7% -54.1 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 274.1 1 10 33% -56.8 0 0 -4.8 3 0 39

Parts Replacement 100 274.1 1 2 7% -56.8 0 0 -11.8 3 0 34

Tyre Changing/ Charging 98 267.7 1 10 33% -56.6 0 -10 -4.8 3 0 30

Parts Replacement 100 267.7 1 2 7% -56.6 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 230.0 1 10 33% -55.2 0 -10 -4.8 3 0 31

Parts Replacement 100 230.0 1 2 7% -55.2 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 218.9 1 10 33% -54.8 0 -10 -4.8 3 0 31

Parts Replacement 100 218.9 1 2 7% -54.8 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 199.7 1 10 33% -54.0 0 -10 -4.8 3 0 32

Parts Replacement 100 199.7 1 2 7% -54.0 0 -10 -11.8 3 0 27

Predicted Total Fixed Noise Level, dB(A) 49

NAP NAP402_3F
Predicted Noise Level

Descripton Kau Yan College and Adjacent School Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836262.8 V1 Bus Washing 101 308.9 1 2 100% -57.8 0 -10 0.0 3 0 36

y 835184.2 V2 Bus Washing 101 302.0 1 2 100% -57.6 0 0 0.0 3 0 46

z 20.6 V3 Bus Washing 101 281.2 1 2 100% -57.0 0 -10 0.0 3 0 37

Period Daytime V4 Bus Washing 101 273.7 1 2 100% -56.7 0 -10 0.0 3 0 37

Noise Criteria 56 dB(A) Tyre Changing/ Charging 98 236.9 1 10 33% -55.5 0 -10 -4.8 3 0 31

Parts Replacement 100 236.9 1 2 7% -55.5 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 203.4 2 10 33% -54.2 3 -10 -4.8 3 0 35

Parts Replacement 100 203.4 2 2 7% -54.2 3 -10 -11.8 3 0 30

Braking Test 99 203.4 1 2 7% -54.2 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 274.5 1 10 33% -56.8 0 0 -4.8 3 0 39

Parts Replacement 100 274.5 1 2 7% -56.8 0 0 -11.8 3 0 34

Tyre Changing/ Charging 98 267.7 1 10 33% -56.6 0 -10 -4.8 3 0 30

Parts Replacement 100 267.7 1 2 7% -56.6 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 230.0 1 10 33% -55.2 0 -10 -4.8 3 0 31

Parts Replacement 100 230.0 1 2 7% -55.2 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 218.9 1 10 33% -54.8 0 -10 -4.8 3 0 31

Parts Replacement 100 218.9 1 2 7% -54.8 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 199.8 1 10 33% -54.0 0 -10 -4.8 3 0 32

Parts Replacement 100 199.8 1 2 7% -54.0 0 -10 -11.8 3 0 27

Predicted Total Fixed Noise Level, dB(A) 49

NAP NAP402_6F
Predicted Noise Level

Descripton Kau Yan College and Adjacent School Distance Quantity Barrier On Time % Façade Tonal dB(A)

x 836262.8 V1 Bus Washing 101 309.6 1 2 100% -57.8 0 -10 0.0 3 0 36

y 835184.2 V2 Bus Washing 101 302.8 1 2 100% -57.6 0 0 0.0 3 0 46

z 31.1 V3 Bus Washing 101 281.9 1 2 100% -57.0 0 -10 0.0 3 0 37

Period Daytime V4 Bus Washing 101 274.5 1 2 100% -56.8 0 -10 0.0 3 0 37

Noise Criteria 56 dB(A) Tyre Changing/ Charging 98 237.9 1 10 33% -55.5 0 -10 -4.8 3 0 31

Parts Replacement 100 237.9 1 2 7% -55.5 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 204.4 2 10 33% -54.2 3 -10 -4.8 3 0 35

Parts Replacement 100 204.4 2 2 7% -54.2 3 -10 -11.8 3 0 30

Braking Test 99 204.4 1 2 7% -54.2 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 275.3 1 10 33% -56.8 0 0 -4.8 3 0 39

Parts Replacement 100 275.3 1 2 7% -56.8 0 0 -11.8 3 0 34

Tyre Changing/ Charging 98 268.2 1 10 33% -56.6 0 -10 -4.8 3 0 30

Parts Replacement 100 268.2 1 2 7% -56.6 0 -10 -11.8 3 0 25

Tyre Changing/ Charging 98 230.6 1 10 33% -55.3 0 -10 -4.8 3 0 31

Parts Replacement 100 230.6 1 2 7% -55.3 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 219.5 1 10 33% -54.8 0 -10 -4.8 3 0 31

Parts Replacement 100 219.5 1 2 7% -54.8 0 -10 -11.8 3 0 26

Tyre Changing/ Charging 98 200.4 1 10 33% -54.0 0 -10 -4.8 3 0 32

Parts Replacement 100 200.4 1 2 7% -54.0 0 -10 -11.8 3 0 27

Predicted Total Fixed Noise Level, dB(A) 49

Remarks

[1] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+QC+FC+BC+OC+TC+IMC+INTC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

QC Quantitiy Correction (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

OC Percentage on-time Correction (dB(A))

TC Correction for Tonality (dB(A))

IMC Correction for Impulsiveness (dB(A))

INTC Corrrection for Intermittency (dB(A))

The SWL of the equipment shall not exceed the specified Maximum Allowable SWL in order to achieve the noise criteria. Acoustic treatment would be installed as appropriate to achieve the required SWL. 

[2] In view of operation need and larger area of V6, the quantity of activities for "tyre changing / charging" and "part replacement" in source 6 is different from other similar sources.  2no. is assumed for these activities and confirmed by the operator. 
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Appendix 8.3 Detail Calculations for Fixed Plant Noise Impact Assessment (Vehicle Repair and Testing Activities) 

ID Description
Assessment 

Period

Criteria of Fixed Plant Noise 

Assessment, 

Leq(30mins), dB(A)

Predicted Fixed Noise Level due to 

Vehicle Repair/ Testing Activities, 

dB(A)

1 NAP101_1F 63 Ting Kok Rd 50 47

2 NAP201_1F Yue Kok Village 50

3 NAP202_1F Yue Kok Village 50

4 NAP203_1F Yue Kok Village 49

5 NAP301_8F Riviera Lodge 47

6 NAP301_23F Riviera Lodge 46

7 NAP301_39F Riviera Lodge 46

8 NAP302_8F Riviera Lodge 47

9 NAP302_23F Riviera Lodge 46

10 NAP302_39F Riviera Lodge 46

11 NAP303_8F Riviera Lodge 46

12 NAP303_23F Riviera Lodge 46

13 NAP303_39F Riviera Lodge 46

14 NAP401_GF Kau Yan College and Adjacent School 45

15 NAP401_3F Kau Yan College and Adjacent School 45

16 NAP401_6F Kau Yan College and Adjacent School 45

17 NAP402_GF Kau Yan College and Adjacent School 49

18 NAP402_3F Kau Yan College and Adjacent School 49

19 NAP402_6F Kau Yan College and Adjacent School 49

Note

[1] NSR04 is educational institution, there is no operation during nighttime period.
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KMB Bus Depot at Dai Fuk Street, Area 33, Tai Po

Fixed Noise Impact Asssessment

App 8.4 - Overall Detail Calculations for Fixed Plant Noise Impact Assessment

NAP ID NAP Description

Shortest Horizontal 

Distance from Project Site 

Boundary,m 

Distance 

Correction, dB(A)

Barrier Correction, 

dB(A)

Facade Correction, 

dB(A)

Maximum Allowable SWL 

of all Plant Rooms, dB(A)

(A)

Predicted Total Fixed Noise 

Level due to Plant Rooms, 

dB(A)

(B)

Predicted Total Fixed Noise 

Level due to Vehicle Repair/ 

Testing Activities, dB(A)

(from calculation in App8.3)

(C) = (A) + (B)

Overall Predicted SPL at NAP, 

dB(A)

Assessment 

Period

Criteria of Fixed Plant Noise 

Assessment 

Leq(30min), dB(A)

1 NAP101_1F 63 Ting Kok Rd 196 -53.8 0 3 90 39 47 48 50

2 NAP201_1F 83 -46.4 0 3 90 47 50 51

3 NAP202_1F 78 -45.8 0 3 90 47 50 52

4 NAP203_1F 94 -47.5 0 3 90 46 49 51

5 NAP301_8F 140 -50.9 0 3 90 42 47 48

6 NAP301_23F 140 -50.9 0 3 90 42 46 48

7 NAP301_39F 140 -50.9 0 3 90 42 46 47

8 NAP302_8F 139 -50.9 0 3 90 42 47 48

9 NAP302_23F 139 -50.9 0 3 90 42 46 48

10 NAP302_39F 139 -50.9 0 3 90 42 46 47

11 NAP303_8F 147 -51.3 0 3 90 42 46 48

12 NAP303_23F 147 -51.3 0 3 90 42 46 47

13 NAP303_39F 147 -51.3 0 3 90 42 46 47

14 NAP401_GF 160 -52.1 0 3 90 41 45 46

15 NAP401_3F 160 -52.1 0 3 90 41 45 46

16 NAP401_6F 160 -52.1 0 3 90 41 45 46

17 NAP402_GF 160 -52.1 0 3 90 41 49 50

18 NAP402_3F 160 -52.1 0 3 90 41 49 50

19 NAP402_6F 160 -52.1 0 3 90 41 49 50

Remarks:

[1] Detailed design of the plant rooms is not yet available at this stage.

[2] Shortest Horizontal Distance between NAP and the Project Site Boundary is adopted in evaluating the maximum allowable SWL of all plant rooms  as a conservative assumption.

[3] Distance correction for SWL= 20 log (shortest horizontal distance) + 8

[4] Shielding Effect on Plant Rooms/ Barrier Correction is not considered in this assessment as a conservative assumption.

[5] Maximum Allowable SWL of all Plant Rooms represents the cumulative SWL of all Plant Rooms in the Proposed Project, which is deduced based on shortest horizontal distance between NAP and Project Site Boundary.

[6] The maximum allowable SWLs for equipment were determined by adopting standard acoustics principles. The following formula was used for calculating the SPLs at NSRs = 

SPL= Max SWL+DC+FC+BC

SPL Sound Pressure Level (dB(A))

Max SWL Maximum allowable Sound Power Level (dB(A))

DC Distance Attenuation (dB(A))

FC Façade Correction (dB(A))

BC Barrier Correction (dB(A))

[7] The SPL of NAP include fixed noise from plant rooms and vehicle repair/ testing activities carried out within the Proposed Project.

[8] All maximum allowable SWLs are rounded to the nearest whole dB(A).

[9] NSR04 is educational institution, there is no operation during nighttime period. Daytime period is assessed instead.
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1 INTRODUCTION 

A development project is proposed by Kowloon Motor Bus Co. (1993) involving relaxation 

of the existing Tai Po Bus Depot at Dai Fuk Street, Tai Po, NT, from 2 storeys to 4 storeys to 

cater for a bus parking depot of 363 bus parking spaces with 80 maintenance bus bays 

(hereinafter referred to as the “Proposed Development”). 

 

The Proposed Development is inside the 1 km Consultation Zone (CZ) of the Tai Po Gas 

production Plant (TPGPP), which is designated as a Potentially Hazardous Installation (PHI) 

as per the Hong Kong Planning Standards and Guidelines [1]. Therefore, Quantitative Risk 

Assessment (QRA) is required to evaluate the potential risks associated with the 

construction and operational phase of the Proposed Development in the vicinity of the 

TPGPP. This report details the methodology, assumptions and findings of the QRA. 

 

 CONSULTATION ZONE FOR TPGPP 1.1

TPGPP is classified as a PHI and a CZ has been defined around the site, extending 1000m 

from centre of TPGPP as presented in Figure 1.1. The proposed development is located 

towards the north-western edge of the CZ, and may result in an increase in the number of 

persons working within the CZ. Such plans are required to be submitted to the 

Co-ordinating Committee on Land-use Planning and Control relating to Potentially 

Hazardous Installations (CCPHI) for consideration. 
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Figure 1.1 Location of the Proposed Development and Consultation zone of the 

Subject Site [2] 
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 ASSESSMENT OBJECTIVES 1.2

The main objective of the QRA is to demonstrate that the risk criteria set out in 

Environmental Impact Assessment Ordinance Technical Memorandum (EIAO-TM) [3] will 

be met during the construction and operational periods of the Proposed Development.  

The detailed scope of Assessment includes the following: 

 Undertaking a review of the risks from the TPGPP to determine if risk to life is a key 

issue with respect to the Risk Guidelines given in Annex 4 of the EIAO-TM[3]; 

 Identification of hazardous scenarios associated with the operation of the TPGPP; 

 Evaluate and quantify the risks to the construction workers and occupants of the 

Proposed Development due to the operation of the TPGPP; 

 Assess the acceptability of the quantified risk levels mentioned in the above 

objective; 

 RISK CRITERIA 1.3

The estimated risk levels of hazardous sources have been compared with the risk 

guidelines stipulated in the EIAO-TM Annex 4 to determine the acceptability. As set out in 

the EIAO-TM Annex 4, the risk guidelines comprise the following two components: 

1. Individual Risk: the maximum level of off-site individual risk should not exceed 1 ×  10
-5

 

/ year, i.e. 1 in 100,000 per year; and  

2. Societal Risk: Societal risk is expressed in the form of an F-N curve (Figure 1.2), which 

represents the cumulative frequency (F) of all event outcomes leading to N or more 

fatalities. The F-N curve consists of three different regions defined as follows: 

 Unacceptable region: where risk is so high that they should usually be reduced 

regardless of the cost or else the hazardous activity should not proceed; 

 ALARP region: where risk is tolerable, provided that it has been reduced to a 

level As Low As Reasonably Practicable (ALARP); and 

 Acceptable region: where risk is broadly acceptable and does not require 

further risk reduction. 
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Figure 1.2 Hong Kong Societal Risk Criteria 
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2 PROPOSED DEVELOPMENT 

As noted previously, the proposed development involves relaxation of the existing Tai Po 

Bus Depot in Tai Po, from 2 storeys to 4 storeys. The proposed site area is 14,600m
2

. The 

building height of the proposed redeveloped depot will be 30.5m tall at +35.74mPD. Upon 

completion of the development, the bus depot will consist of the following facilities: 

• Parking of 363 double deck electric buses with charging facilities 

• 80 maintenance bays with sunken pits 

• 4 washing bays  

• 1 CLP substation 

• 5 transformer rooms 

 

The construction of the proposed Project will begin in 2022 and operations are expected to 

start in 2025 [4]. The maximum number of construction workers is estimated to be 150, who 

will work only in day time.  

 

In operational phase, the estimated number of staff working before and after the proposed 

development is presented in Table 2.1 and Table 2.2, respectively. The number of 

population has been provided by the Project and it is representative for construction 

workforce for the relaxation of the existing Tai Po Bus Depot from 2 storeys to 4 storeys, 

while noting that number corresponds to the average number of workforce. 

 Table 2.1 Total Number of Staff Working Prior to Proposed Development 

Total Number of Staff Working at KMB Depot 

Location Day  

(0800 – 1800) 

Evening  

(1800 – 2300) 

Night  

(2300 – 0800 ) 

Weekday 

In Office 18 18 6 

Maintenance Worker 15 30 10 

Saturday 

In Office 18 18 6 

Maintenance Worker 15 30 10 

Sunday/Holiday 

In Office 12 12 6 

Maintenance Worker 15 30 10 
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Table 2.2 Total Number of Staff Working after Completion of Proposed Development 

Total Number of Staff Working at Depot 

Location Day 

(0800 – 1800) 

Evening 

(1800 – 2300) 

Night 

(2300 – 0800) 

Weekday 

In Office 30 10 10 

Maintenance Worker 120 100 100 

Saturday 

In Office 15 10 10 

Maintenance Worker 120 100 100 

Sunday/Holiday 

In Office 15 10 10 

Maintenance Worker 120 100 100 

 

It is also to be noted that the proposed bus depot development will not induce significant 

traffic impact to the surrounding road network, as concluded in the Traffic Impact 

Assessment (TIA) [21].  

 

It is also noted that chemicals / dangerous goods will be stored on site, as summarised in 

the table below. As only small quantities are stored and handled (well below the storage 

threshold to be regarded as Potentially hazardous Installation, PHI) and no significant 

offsite risk impact is anticipated, these chemicals were not further assessed in the QRA. 

Table 2.3 DG / Chemicals Stored at Proposed Development 

DG 

Categories 

Amount (Mass 

or Volume) 

Remarks 

Class 2 723L Oxygen, Argon, Nitrogen  

Class 9 1000L Polyster Resin, Gel Coat, Paint 

& Thinner 

Class 2 48L Acetylene 

372kg Refrigerant 

Class 3 1650L Paint, Thinner, Turpentine 

Class 8 170kg Sulphuric Acid 

Class 3 500L Acetone 

Class 3A 25000L x 6 Underground diesel oil 

Class 3 10L Methy Ethyl Ketone Peroxide  
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3 TAI PO GAS PRODUCTION PLANT 

Tai Po Gas Production Plant (TPGPP) is in the Tai Po Industrial Estate, covering an area of 

11.71 hectares. TPGPP is classified as a Potentially Hazardous Installation (PHI), and a 

Consultation Zone (CZ) has been defined around the site extending 1000m from centre of 

TPGPP as presented in the figure below.  

 

Figure 3.1 CZ of TPGPP 

 

 

 

The proposed Project is located within the CZ. Therefore, such development plans are also 

required to be submitted to the Co-ordinating Committee on Land-use Planning and Control 

relating to Potentially Hazardous Installations (CCPHI) for consideration. 

 

Town gas is produced at two production plants in Hong Kong. The Tai Po Gas Production 

Plant (TPGPP) and the Ma Tau Kok Gas Works North Plant (MTKGWNP). TPGPP is 

responsible for producing over 95% of the entire requirement for Hong Kong, while the 

remaining 5% is produced at MTKGWNP which acts to satisfy demand during peak 

consumption periods [5]. Figure 3.2 presents the layout of TPGPP inclusive of Phase I and 
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II Production trains, the Naphtha Storage area, and the Natural Gas Receiving Station [7], 

which are the main production facilities of the plant.  

Figure 3.2 Layout of TPGPP 

 

 

 

 NAPHTHA STORAGE TANKS  3.1

The feedstock for town gas production is naphtha, which is stored in 3 naphtha storage 

tanks. As per the Hong Kong PHI register [2], the TPGPP contains 80,280 tonnes of Volatile 

Organic Compound (VOC) which is considered to be the Naphtha storage. This is 

equivalent to about 120,000m
3

. Given that TPGPP has 3 storage tanks, each tank will 

contain 40,000m
3

 of naphtha. The naphtha storage tanks are also provided with a bund, 

which has been designed to contain any spillage or release of naphtha from escaping into 

the environment if the storage tanks leak. The bund is sized to hold 110% of the volume of 

one tank as per typical design standard for storage tanks. The height of the bund can be 

then estimated using the approach adopted in the Kai Tak Development Engineering Study 

[6].  
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Table 3.1 Naphtha Storage Tank Information Considered for QRA 

Parameter Value 

Tank Diameter 54 m [8] 

Tank Capacity 40,000 m
3

  

Height 16.5 m 

 

In the absence of operation data, the Naphtha transfer line and storage tank loading were 

assumed to be operating 100% of the time, and the storage tank inventory was assumed to 

be 100% full. While it is noted that presently more than half of the Towngas is produced 

from natural gas at TPGPP, it is not possible to relate this with the actual naphtha inventory 

maintained in the storage tanks, which is specific to the operation decisions. For instance, 

the operating company may decide to keep the storage tanks full, despite low consumption, 

for higher production availability or commercial reasons. As such, there is some degree of 

conservatism relating to inventory storage and unloading operations assumed.  

 

 GAS PRODUCTION TRAINS 3.2

Town gas is produced in eight production trains using the Catalytic Rich Gas (CRG) 

Process, which is a continuous, high-pressure process. A schematic of the process is 

provided in Figure 3.3 [11]. Also, based on literature in the public domain [10], the following 

paragraphs present a functional description of each main system in the production train. : 

 Naphtha from Storage Tanks is fed through the Naphtha Pre-heated and then to 

the Naphtha Vaporizer, where it is mixed with hydrogenation gas. Following the 

mixing, it is superheated to 355-380 degC in the Naphtha Vaporizer.  

 The hot vapor is passed to then passed to the Sulphur Hydrogenator where 

organic sulphur is converted to H
2
S by reacting with hydrogen over a 

nickel/molybdenum catalyst.  

 The H
2
S and Naphtha is fed into an H

2
S Absorber where the H2S is absorbed by 

zinc oxide. 

 The Naphtha vapor and hydrogenation gas leaving the Absorber are mixed with 

steam to be further superheated in the Catalytic Rich Gas Heater of 450-500 

degC before being passed to the Rich Gas Reactor. In the reactor, the naphtha 

vapor and steam react over high nickel CRG-F catalyst to produce, after multiple 

intermediate reactors, a mixture of CH4, CO2, CO and H2. The reaction is 

slightly exothermic and the hot rich gas (60-65%) leaves the reactor at a 

temperature of 517-548 degC.  
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 In order to produce town gas meeting the required consumer specification, part 

of the rich gas coming out of the CRG Reactor is further reacted at high 

temperature with additional steam in the Reformer Furnace. The resulting lean 

gas is mixed with the gas that bypassed the Reformer Furnace and cooled in the 

mixed gas.  

 The CO2 content of the mixed gas also needs to be reduced. Hence a portion of 

the mixed gas is passed through a CO2 Absorber. In the Absorber Potassium 

carbonate solution reacts with the CO2 in the gas forming potassium 

bicarbonate, which is regenerated in the Carbonate Regenerator, using waste 

heat from the carbonate Reboiler. 

 Gas leaving the CO2 absorber is cooled and knocked out in a KO Drum and 

then joins the converted gas which bypassed the CO2 Absorber. The product 

gas is dried and sent for export into a common town gas export header.  

Figure 3.3 CRG Process Flow Diagram [11]   

 

In addition, Natural Gas Receiving Station (NGRS), Dai Fat Street Pigging Station (DFS), Tai 

Po East Offtake Station (AGI) and Tai Po Pigging Station are located inside TPGPP. These 

facilities are provided to receive natural gas through pipeline from offsite. NG is also used 

for Towngas production as alternative source of feedstock as Naphtha.  

 

Town gas’s production rate at each month varies significantly depending on the 

consumption. The Hong Kong Monthly Digest of Statistics [8] provides the monthly town 

gas consumption of Hong Kong from August 2019 to August 2021 in Terajoules (TJ). Using 

this data, the average consumption rate of town gas in Hong Kong can be calculated 

based on calorific value of town gas of 17.27 MJ/m
3

 [11]. Assuming that 95% of town gas in 

Hong Kong is produced at TPGPP [5], the average production rate at TPGPP has been 
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estimated to be 173,000 m
3

/hr. As the ratio of production rate between Phase I and II is 1:2, 

Phase I and II production rates can be estimated as 57,650 m
3

/hr and 115,300 m
3

/hr, 

respectively.     

 

4 METEOROLOGICAL DATA 

The meteorological conditions affect the consequence of gas release in particular the wind 

direction, speed and stability, which influences the direction and degree of turbulence of 

gas dispersion. Meteorological data was collected from Tai Po Kau Weather Station [12], 

considering the past 6-year data (2015 – 2020). Twelve weather directions are considered, 

and two different sets of Meteorological data are used for representing the Day time and 

Night time weather condition. Ambient temperature and relative humidity is taken as 25 

degC and 80%, respectively [22]. Table 4.1 and Table 4.2 present the day time and night 

time meteorological data, respectively. Note that the categorization of weather follows the 

purple book guideline that representative weather in terms of Pasquill classes and wind 

speeds are grouped based on site specific weather data, as appropriate. 

 

Table 4.1 Day Time Meteorological Data 

Direction  
Weather Class  

Total   
3B 1D 4D 6D 1F 3E 

0 - 30 0.14 0.71 0.11 0.07 1.41 0.01 2.45 

30 - 60 0.29 0.96 0.26 0.10 0.78 0.15 2.53 

60 - 90 4.72 2.53 2.37 1.08 1.30 0.51 12.5 

90 - 120 10.4 4.20 4.94 6.94 3.04 1.04 30.5 

120 - 150 2.33 2.88 3.07 1.05 3.97 0.94 14.2 

150 - 180 0.88 1.62 0.52 0.00 3.59 0.11 6.71 

180 - 210 1.33 1.14 0.22 0.03 1.97 0.03 4.71 

210 - 240 1.23 0.74 0.19 0.00 0.89 0.03 3.08 

240 - 270 1.07 1.40 0.97 0.08 2.42 0.77 6.71 

270 - 300 1.94 1.25 3.05 0.47 2.77 0.70 10.2 

300 - 330 1.00 0.71 0.75 0.21 1.38 0.22 4.27 

330 - 360 0.44 0.53 0.31 0.03 0.66 0.08 2.05 

All 25.7 18.7 16.8 10.1 24.2 4.59 100 
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Table 4.2 Night Time Meteorological Data 

Direction 
Weather Class 

Total 
1D 4D 6D 1F 3E 

0 - 30 0.06 0.07 0.03 4.96 0.02 5.14 

30 - 60 0.03 0.17 0.02 1.30 0.26 1.78 

60 - 90 0.06 1.84 0.48 2.28 1.08 5.75 

90 - 120 0.09 3.76 3.16 5.07 1.75 13.8 

120 - 150 0.21 2.38 0.53 12.78 1.92 17.8 

150 - 180 0.17 0.09 0.00 14.79 0.19 15.2 

180 - 210 0.09 0.04 0.00 9.68 0.07 9.87 

210 - 240 0.08 0.09 0.00 4.86 0.09 5.12 

240 - 270 0.21 0.88 0.01 7.85 1.35 10.3 

270 - 300 0.09 2.18 0.12 6.97 1.17 10.5 

300 - 330 0.02 0.46 0.08 2.35 0.19 3.11 

330 - 360 0.03 0.16 0.06 1.19 0.07 1.50 

All 1.13 12.13 4.49 74.09 8.16 100 

* 3B weather category is not expected to occur based on specific site weather data 
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5 QRA METHODOLOGY 

The key elements of a QRA study are outlined in Figure 5.1. 

 

Figure 5.1 QRA methodology 

 

 

The main steps of QRA are further described below:  

 

The hazard identification involves a review of the hazardous material properties and a 

review of the past accidents, with the objective of identifying potential hazards and 

scenarios to be modelled in the subsequent frequency and consequence analysis, 

 

Consequence analysis aims to obtain an estimate of the impact on people in loss of 

containment events of flammable and toxic substances. This includes the following primary 

components which are performed with consequence modelling software, PHASTRISK: 
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• Source term/ discharge modelling  

• Dispersion modelling 

• Fire and explosion modelling  

• Effects modelling 

 

In frequency analysis, the likelihood of each identified scenario is quantified taking into 

account the site specific features and project activities. 

 

Risk summation then combines the estimates of likelihood and consequence for the 

identified hazardous events to produce the risk results, which are expressed in terms of 

individual risk and societal risk as per EIAO-TM. Risk mitigation measures are 

recommended, where required to reduce the risk to As low As Reasonable Practicable 

(ALARP).   

 

6 HAZARD IDENTIFICATION 

Hazard identification involves a review of the hazardous properties of the materials being 

processed. Relevant hazards and the ways in which those hazards are realised are 

identified. A review of historical accidents was also carried out using the MHIDAS database. 

A summary of the review of historical accidents is presented in Annexure C. 

A review of the hazardous materials in TPGPP is presented below prior to the hazardous 

scenarios considered in the study. The following hazardous materials are contained in 

TPGPP: 

• Naphtha 

• Natural Gas 

• Process Gas 

• Product Town Gas 

• Landfill Gas 

• Diesel  

• Other Dangerous Goods 

 

 NAPHTHA  6.1

Naphtha is a colorless flammable hydrocarbon liquid at normal conditions at normal 

conditions. It is a mixture of various hydrocarbons. For this study, naphtha has been 

modelled as 33 wt% n-hexane, 50 wt% n-pentane and 17 wt% cyclohexane. The properties 

of Naphtha [6] are presented in Table 6.1. Upon released, Naphtha can form a liquid pool 

on the ground with evaporating flammable vapours, as the pool absorbs heat from the 

surroundings. Therefore, naphtha presents the hazards of pool fire, flash fire, and Vapour 
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Cloud Explosion (only allowed to accumulated in congested and confined areas) in case of 

an ignition. 

 

Table 6.1 Properties of Naphtha 

Property Details 

Flammability Flammable 

Auto-ignition Temperature >220 degC 

Flash Points -20 degC 

Lower Flammability Limit 1.1% 

Upper Flammability Limit 5.9% 

Specific Gravity  0.67 (water = 1) 

Vapor Pressure 0.6 kPa (@ 20degC) 

Vapor Density 4 (air = 1) 

 

 NATURAL GAS 6.2

Natural Gas is a mixture of hydrocarbons and a relatively clean fuel. Natural Gas is 

introduced as feedstock to the TPGPP as feedstock, in addition to naphtha to produce town 

gas. Natural Gas is modelled as 4 mol% ethane, 95 mol% methane and 1 mol% propane. 

Natural gas is pressurized for pipeline transmission; in the event of a release, it can result in 

jet fire, flash fire and VCE depending on the time of ignition. 

Table 6.2 Properties of Natural Gas 

Property Details 

Flammability Flammable 

Auto-ignition Temperature >220 degC 

Flash Points -186 degC 

Lower Flammability Limit 4.8% 

Upper Flammability Limit 14.8% 

Vapor Density 0.58 (air = 1) 

 

 PROCESS GAS 6.3

The intermediate gases which are involved in the town gas production process at TPGPP 

are Hydrogenation Gas, Rich Gas coming out of the Rich Gas Reactor Outlet, Reformed 

Gas coming out of the Reformer outlet, Mixed Gas upon mixing of Reformed Gas and Rich 

Gas, Convert Gas coming out of the CO converter. These are all expected to be flammable 
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due to composition of methane and hydrogen. In the event of a release, it can result in jet 

fire, flash fire and VCE depending on the time of ignition.  

 

As discussed previously, process information including Heat and Mass Balance and 

process gas composition was not provided by HKCG. Based on literature available, the 

process gases are typically syngas, which composes of basically of CO, CO2, CH4, H2, 

and H2O but varies in concentrations across different plant sections. As such, the gas 

composition has been assumed based on the representative process gas composition to 

evaluate fire hazards [23]. 

Table 6.3 Composition of the process gases in the process train assumed 

Process 

Gas 

Composition (mol%) 

CH
4 

H
2
 CO CO

2
 H

2
O 

Rich Gas 

(RHG) 

35 7 0.4 11 46 

Reformed 

Gas (RFG) 

11 35 7 9 38 

Convert 

Gas (CVG) 

18 31 0.2 13 31 

 

 PRODUCT GAS (TOWN GAS) 6.4

The final product of the process at TPGPP is the town gas. TPGPP produces town gas 

which meets a required consumer specification. It is a colorless and odorless gas which is 

buoyant under ambient conditions. In the town gas production train, the gas coming out of 

the CO
2
 Absorber is mixed with the converted gas which bypassed the CO

2
 Absorber. This 

mixed gas is odorized to make the final product town gas. The gas is odorized to for easy 

detection upon leakage. In the event of a release, it can result in jet fire, flash fire and VCE 

depending on the time of ignition. 

Table 6.4 Composition of Town Gas [11] 

Composition mol % 

CO
2
 18.5 

CO 2.6 

H
2
 48 

CH
4
 30.6 

Average Mol. 

Weight 

14.8 
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Table 6.5 Physical Properties of Town Gas [11] 

Physical Properties Value 

Calorific Value 17.27 MJ/m
3

 

Specific Gravity 0.52 

Wobbe Index 24 

Weaver Flame Speed 35 

 

 LANDFILL GAS  6.5

Landfill gas is imported from NENT and Shuen Wan Landfill Site to TPGPP as fuel gas for 

Reformer Furnaces. It presents similar fire hazards as with natural gas and process area 

above. For modelling purpose, Landfill Gas is assumed to be 100% methane 

conservatively. In the event of a release, it can result in jet fire, flash fire and VCE 

depending on the time of ignition.  

 DIESEL 6.6

Diesel is a mixture of hydrocarbons, with an average chemical formula in the form of 

C12H23, ranging approximately from C10H20 to C15H28. Diesel is likely used as a backup 

fuel in TPGPP. It is a combustible liquid and is not readily ignitable unless it comes in 

contact with strong ignition sources such as open flames, sparks and heat. The major 

hazard associated with diesel leakage is pool fire upon ignition. It is expected that other 

chemicals are also stored on site to support the daily operation of the plant. These 

chemicals may include gas cylinders for welding, refrigerants, acid/ base, paints, etc. 

However, it is expected that all DGs are storage in small quality and in dedicated storage 

area with adequate leak detection and spill containment/ clean up facilities. As such, it is 

not expected to contribute significantly towards offsite risk. 

 OTHER DANGEROUS GOODS 6.7

It is expected that other chemicals are also stored on site to support the daily operation of 

the plant. These chemicals may include gas cylinders for welding, refrigerants, acid/ base, 

paints, etc. However, it is expected that all DGs are storage in small quality and in 

dedicated storage area with adequate leak detection and spill containment/ clean up 

facilities. As such, it is not expected to contribute significantly towards offsite risk.    
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 HAZARDOUS SCENARIOS  6.8

Based on material properties, the following hazards have been identified to be relevant for 

TPGPP: 

 Fireball:  In the case of immediate ignition of an instantaneous gas release, this 

will result in a fireball. Typically a fireball occurs due to catastrophic ruptures of 

process equipment/vessels. A fireball is of hemispherical shape emitting 

thermal radiation. Thermal radiation from a fireball is independent of weather 

and wind direction.  

 Pool Fire : A pool fire occurs upon the ignition of flammable liquid which has 

been spilled on the ground.  

 Jet Fire: A jet fire occurs as a consequence of ignition of pressurized gas 

releases. A jet fire emits thermal radiation and hence can cause harm to 

population in the vicinity.  

 Flash Fire: A flash fire occurs when a flammable gas release occurs, however 

ignition is delayed. If the ignition source is within the Upper Flammability Limit 

and Lower Flammability Limit, it shall result in ignition of the flammable release. 

If the release does not come in contact with an ignition source, prior to being 

diluted below its Lower Flammability Limit, no harm is anticipated as the gas is 

too lean for ignition.  

As the process train area is congested with various equipment and vessels, VCE was 

considered to be credible. The hazard events applicable to Naphtha loss of containment 

include pool fire and flash fire; VCE was not considered in naphtha storage area, as the 

area has no significant congestion and confinement which are typical conditions required 

for VCE to occur. Based on the review above, the hazardous systems identified Table 6.6 

have been carried on for further assessment. Details of facility systems are documented in 

a separate data and methodology report [23]. 

Table 6.6 Hazardous Systems Identified at TPGPP 

Hazardous Systems in 

TPGPP 

Main 

Equipment 

Hazardous 

Material*  
Hazard Events 

Naphtha Importing and Tank 

Farm 

Piping and Large 

storage tanks 

Naphtha (L) Pool fire, Flash Fire  

Naphtha Pumping and 

Distribution Headers to PTs 

Piping, pumps Naphtha (L) Pool fire, Flash Fire 
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Hazardous Systems in 

TPGPP 

Main 

Equipment 

Hazardous 

Material*  
Hazard Events 

Natural Gas Receiving Station 

and Distribution Headers to 

PTs 

Piping, and 

pumps 

Natural gas (G) 

Flash Fire, Jet Fire, Vapor 

Cloud Explosion 

Phase I Production Units - 

PT1 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase I Production Units – 

PT2 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase I Production Units – 

PT3 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase I Production Units – 

PT4 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase II Production Units – 

PT5 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase II Production Units – 

PT6 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase II Production Units – 

PT7 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Phase II Production Units – 

PT8 

Piping, pressure 

vessel, pumps. 

heat exchangers 

Naphtha (L), 

process gas (G) 

and town gas (G) 

Pool fire, Flash Fire, Jet 

Fire, Vapor Cloud 

Explosion, fireball 

Towngas Export and Others 

(including Dai Fat Street 

offtake and pigging stating) 

Piping 

Town gas (G), 

Landfill Gas (G) 

Flash Fire, Jet Fire, Vapor 

Cloud Explosion 

*Note: V is vapour phase, and L is liquid phase  

  

For each of the hazardous system, a range of leak sizes have been modelled to represent 

the potential failure scenarios, as summarised below based on failure data [15][16]:  

• Process Equipment and Piping 

 10 mm hole 

 25 mm hole 

 75 mm hole 

 Full bore rupture of piping 

 Instantaneous release of pressure vessel  
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• Naphtha Storage Tanks 

 300 mm hole 

 1000 mm hole 

 Instantaneous failure of tank 

 

For Naphtha storage area, the presence of the bund acts as an important safeguard 

against the spread of Naphtha to other process area and offsite area in the case of a 

release from the tanks or piping. Despite the bund being designed to handle 110% of one 

storage tank content, bund overfilling may occur in the case of 2 or more tanks failing 

simultaneously. In addition, bund overtopping can also result due to instantaneous release 

from a tank unzipping failure (i.e. incident capable of directly resulting in rapid loss of the 

tank wall), such that the released liquid can vault an inclined side or pile up rapidly at the 

face of a bund wall and then flow over the top or a major part of it.  

7 FREQUENCY ANALYSIS 

 FAILURE DATA 7.1

Frequency analysis is used to derive the final event outcome frequencies. By using historical 

failure frequency data, the number of equipment in a given isolatable section and the length of 

piping in a given section, the final event outcome frequency is determined. The equipment 

failure frequencies are taken from published international failure database applicable for 

process facilities, including UK HSE database [15] and the OGP database [16], as tabulated 

below. Note that pigging frequency was assumed once per 10 years and 3 hours each time in 

calculating the failure event frequency for pigging systems. 
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Table 7.1 Failure Frequency Data for Tank 

Component Unit 
Hole Size (mm)  

Reference 300 1000 Cat. Rupture 

Single Wall Atmospheric Vessel >12000m3 Per vessel per year 2.50E-03 1.00E-04 5.00E-06 UK HSE 

 

Table 7.2 Failure Frequency Data 

Component Unit 

Hole Size (mm) 
 

Reference 10 25 75 

Line 

Rupture 

CAT 

Rupture 

Pipework (0 - 49mm) per m-year  1.10E-05 5.00E-06 - 1.00E-06 - UK HSE 

Pipework (50 - 149mm) per m-year  3.00E-06 1.00E-06 - 5.00E-07 - UK HSE 

Pipework (150 - 299mm) per m-year  2.00E-06 7.00E-07 4.00E-07 2.00E-07 - UK HSE 

Pipework (300 - 499mm) per m-year  1.80E-06 5.00E-07 2.00E-07 7.00E-08 - UK HSE 

Pipework (500 - 1000mm) per m-year  1.70E-06 4.00E-07 1.00E-07 4.00E-08 - UK HSE 

Manual Valve per item per year 2.00E-04 - - - - UK HSE 

Actuated Valve per item per year 2.00E-04 - - - - UK HSE 

Flange (smaller than 2") per item per year 5.00E-06 5.00E-06 - - - UK HSE 

Flange (2" and above) per item per year 5.00E-06 - 5.00E-06 - - UK HSE 

Pressure Vessel per item per year 5.00E-05 5.00E-06 5.00E-06 - 4.00E-06 UK HSE 

General Reactors per item per year 5.00E-05 5.00E-06 5.00E-06 - 1.00E-05 UK HSE 

Single Seal Pump per item per year 5.00E-04 - - - 3.00E-05 UK HSE 

Centrifugal Compressor per item per year 7.20E-03 4.93E-03 1.43E-04 - 2.90E-06 UK HSE 

Shell and Tube Heat Exchanger, Shell Side per item per year 3.62E-03 5.36E-04 - - 4.52E-04 OGP 
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Component Unit Hole Size (mm)  

Reference (50<d<150mm) 

Shell and Tube Heat Exchanger, Shell Side 

d>150mm) 

per item per year 

3.62E-03 5.36E-04 2.10E-04 - 2.42E-04 OGP 

Shell and Tube Heat Exchanger, Tube Side 

(50<d<150mm) 

per item per year 

2.47E-03 3.66E-04 - - 2.77E-04 OGP 

Shell and Tube Heat Exchanger, Tube Side 

d>150mm) 

 per item per year 2.47E-03 3.66E-04 1.28E-04 - 1.53E-04 OGP 

Pig Launcher and Pig Receiver (d > 150 

mm)* 

 per item per year 1.45E-0 2.04E-08 8.92E-09 - 1.76E-08 OGP 

*Note: Assume Pigging frequency is once per 10 years and 3 hours each time. 
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 FAILURE FREQUENCY FOR SCENARIOS ASSOCIATED WITH 7.2
NAPHTHA STORAGE TANKS  

 Bund Overfilling Scenario 7.2.1

Bund overfilling is envisaged in the case of simultaneous catastrophic rupture of two tanks 

at TPGPP. Using the approach adopted from the Hazard to Life assessment of the Airport 

Fuel Tank Farm (AFTF) [17], the failure frequency of the simultaneous failure of more than 

one tank can be estimated based on individual tank failure frequency. The frequency of 

leak or rupture of the tank for Catastrophic Rupture is F
CatRup

 = 5E-06/yr For the existing 

three storage tanks an independent release from 2 of the tanks would have a frequency of 

3F
CatRup

 x2F
CatRup,

.Table 7.3 shows the frequency of failure due to simultaneous failure of 2 

tanks at TPGPP.  

Table 7.3 Frequency of simultaneous failure of tanks 

Scenario Frequency 

Simultaneous Catastrophic rupture of 

Tanks 

1.54E-11 

 

 Bund Overtopping Scenario 7.2.2

Another potential scenario that may result in bund overtopping is due to the case of 

instantaneous release from storage tank unzipping leading to flowing over the bund wall.  

 

In order to model such a scenario of overflow of Naphtha over the bund wall, it is necessary 

to know the fraction of Naphtha retained within the bund, and that overflows over the bund. 

Such modelling was performed in the Hazard to Life Assessment for the Permanent 

Aviation Fuel Facility [18], assessing the percentage of tank content which will remain in the 

bund for a given bund height, tank filling height and radius from centre of tank to bund wall. 

Using this methodology, the naphtha tank failure leading bund overtopping is assessed 

below:  

 

To derive the fraction of Naphtha spill overtopping the bund, the following correlation is 

used [19]: 

Q = 0.044 − 0.264 ln(h H⁄ ) − 0.116ln(r H⁄ ) 

 

where Q is the bund overtopping fraction, h is the bund wall height, H in the tank liquid 

height and r is the distance from the centre of the tank to the bund wall.  

 

The working height of each tank (H) is conservatively assumed to be 16.5m, which is the 

expected maximum .  
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According to the QRA for Ma Tau Kok Gas Plant [5], the height of bund wall (h) can be 

calculated based on the design volume of the bund as follows: 

Figure 7.1 Naphtha Storage Area and Pumping facility of TPGPP  

 

The bund dimensions are 145m in length and 150m in width, and the pumping area is 

outside the bund with a dimension of 30m in length and 20m in width. Therefore, the 

effective bund area can be estimated as follows:  

 

Total bunded area: (145m x 150m) – (20m x 30m) = 21,150 m
2 

 

Total Area occupied by the Tanks : (3 x 3.142 x 542) / 4 = 6,870 m
2 

 

Total Area of bund available to contain Naphtha = 21,150 – 6870 = 14,280 m
2
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As the bunded area can hold 110% of the total volume of a tank (40,000 m
3

), the height of 

the bund is calculated as: 

 

h = 44,000 m
3

 / 14,280 m
2

 = 3.1 m 

 

The distance from tank centre to bund wall is calculated as 82 m on average. 

 

Table 7.4 presents the results of physical modelling for the PAFF assessment for the below 

mentioned scenarios of bund overtopping, which are also taken into consideration in this 

study: 

• Instantaneous tank removal (100% fill level) 

• Unzipping of tank (100% fill level) 

 

Table 7.4 Percentage of Tank Content Retained in the Bund as per PAFF Physical 

Modelling 

- Instantaneous tank removal 

(100% fill level) 

- Unzipping of tank (100% fill 

level) 

75% 73% 

 

Table 7.5 presents a comparison in the physical dimensions of PAFF Tanks and Naphtha 

Tanks at TPGPP. 

 

Table 7.5 Comparison of PAFF Tanks and Naphtha Tanks at TPGPP 

Description PAFF TPGPP 

Bund wall height 4.8 m 3.1 m 

Distance from tank center to bund wall 30 m 42 m 

Height of Tanks(Working level) 25 m 16.5 m 

Diameter of Tanks 43.5 m 54 m 

 

Given the above metrics, scaling of metrics needs to be done between PAFF and TPGPP. 

In doing so, it is possible to estimate the increased or decreased overtopping fraction due 

to each metric namely Working level (H), bund height (h) and Distance from tank center to 

bund wall (r).  

 

The Q value for PAFF is 0.4494, while the Q value for TPGPP is 0.3303. This results in a 

26.5% decrease in Q value. Thus, the final amount of content retained in the bund after 

scaling for difference in parameters in PAFF and TPGPP are presented below: 
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Table 7.6 Overtopping fraction at TPGPP 

Item - Instantaneous tank 

removal (100% fill level) 

- Unzipping of tank 

(100% fill level) 

Amount of liquid 

that overtops 

(1 – 75%) * (0.3303/0.4494) 

= 18.37% 

(1 - 0.73) * (0.3303/0.4494) 

= 19.84% 

Retained in Bund (1 – 18.37%) = 81.63% (1 – 19.84%) = 80.16% 

 

Diameter of Pool fire formed due to a bund overtopping scenario: 

The spill areas have been estimated based on the assumption that, allowing for the rough 

areas of ground and changes in elevation, the spill outside the bund would be 20cm deep 

on average. This is in line with the results of the physical tests conducted for the PAFF tank 

designs [17]. The results for Instantaneous tank removal (100% fill level) and Unzipping of 

tank (100% fill level) are presented in following tables. 

 

Table 7.7 Instantaneous tank removal (100% fill level) 

Tank Volume 

(m3) 

Overtopping 

Fraction 

Overtopping 

volume(m3) 

Pool Area  

(m2) 

Pool Radius 

(m) 

37790 0.1837 6942 34710 105 

 

Table 7.8 Unzipping of Tank (100% fill level) 

Tank Volume 

(m3) 

Overtopping 

Fraction 

Overtopping 

volume(m3) 

Pool Area  

(m2) 

Pool Radius 

(m) 

37790 0.1984 7498 37488 109 

 

Event Frequency for Bund overtopping scenarios 

 

The methodology applied in the PAFF report for assessing the frequency of an 

instantaneous release from a tank, involved reviewing all the historical catastrophic failure 

incidents between 1924 and 1995. The derived frequency of instantaneous failure of a tank 

is taken as 5 x 10
-9

 / yr [18]. 

 

 FAILURE FREQUENCY FOR OTHER SCENARIOS  7.3

Table 7.9 presents the total frequencies inclusive of frequencies for leak and rupture, for 

the sections considered in the study: 

 

Using the numbers provided in Table 7.1 and Table 7.2 above, the failure frequencies 

related to Tai Po Gas Production Plant assessment are detailed in methodology report [23], 

while the table below provides a summary of the frequencies (inclusive of frequencies for 

leak and rupture scenarios) estimated. 
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Table 7.9 Failure frequency Estimated for Hazardous Sections 

Hazardous Systems in 

TPGPP 

Main 

Equipment 

Hazardous 

Material*  

Failure Frequency per 

year 

Naphtha Importing and 

Tank Farm 

Piping and 

Large storage 

tanks 

Naphtha (L) 1.20E-03 

Naphtha Pumping and 

Distribution Headers to PTs 

Piping, pumps Naphtha (L) 5.30E-03 

Natural Gas Receiving 

Station and Distribution 

Headers to PTs 

Piping, and 

pumps 

Natural gas (G) 9.30E-04 

Phase I Production Units - 

PT1 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02
 Note1 

Phase I Production Units – 

PT2 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 

Phase I Production Units – 

PT3 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 

Phase I Production Units – 

PT4 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 

Phase II Production Units – 

PT5 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 

Phase II Production Units – 

PT6 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 
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Hazardous Systems in 

TPGPP 

Main 

Equipment 

Hazardous 

Material*  

Failure Frequency per 

year 

Phase II Production Units – 

PT7 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 

Phase II Production Units – 

PT8 

Piping, 

pressure 

vessel, pumps. 

heat 

exchangers 

Naphtha (L), 

process gas (G) 

and town gas 

(G) 

3.90E-02 

Towngas Export and 

Others 

Piping Town gas (G), 

Landfill Gas (G) 

1.40E-02 

Note1: The frequency of the entire Production train is cumulative of the different sections considered in the train 

based on confidential process information provided by HKGC [20]. As TPGPP has multiple production trains, 

the respective frequency for the train is repeated for the total number of production trains.  

 

The naphtha storage area, i.e. bund area, is provided with fire suppression system. In the 

event of a naphtha release, it will be contained in the bund where fire / vapour suppression 

agent will be applied. The agent will cover the surface and blanket the hydrocarbon pool, 

and thereby prevent air (i.e. oxygen) coming in contact with the hydrocarbon vapours. It is 

noted that TPGPP implements strict work rules and procedures to control various high-risk 

operations, with robust backup from automatic alarms and safety interlocks. A high degree 

of emergency response preparedness is achieved by a wide range of fire-fighting facilities, 

well trained response teams and frequent emergency drills. Therefore, the fire suppression 

system was assumed to have a probability of failure on demand of 0.1. In addition an 

operational factor of 0.75 has been considered for the production trains to reflect the 

operation [23]. 

 

 EVENT TREE ANALYSIS 7.4

Upon calculating the failure frequencies of the isolatable sections as presented above, an 

event tree is used to calculate the frequencies of the possible outcomes, namely jet fire, 

pool fire, flash fire, fireball etc. In this study, ignition sources were identified as elaborated 

in Section 7.5. By using Phast Risk and its built-in risk/event tree modelling program, 

MPACT, the different ignition sources were modelled whereby the various fire event 

frequencies are determined. The detailed parameters used in Phast Risk are presented in 

Appendix A. Reference to these parameters was taken from the Kai Tak Development 

Engineering Study [5].The figures below present the event trees for various scenarios for 

MPACT which were applied to modelling of various gas and naphtha liquid release 

scenarios. 
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Figure 7.2 Event Tree Extracted from MPACT (for Gaseous Release) 
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Figure 7.3 Event Tree Extracted from MPACT (for Liquid Release) 

 

Figure 7.4 Event Tree Extracted from MPACT (for Catastrophic Rupture) 
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 SOURCES OF IGNITION 7.5

Ignition sources, both in TPGPP and offsite area, can cause the ignition of flammable gas 

releases. Specifically for delayed ignition, fire events such as Vapour Cloud Explosions and 

Flash Fires may result. The probability of ignition of a release upon reaching an ignition 

source is dependent on its ignition probability and the presence factor within the source, 

and approach adopted is based on published literature [13]. On-site ignition sources of 

TPGPP are mainly the process trains which include heating and rotating equipment. The 

offsite ignition sources in the vicinity of TPGPP include mainly industrial building and 

factories. For these facilities, an ignition efficiency of 0.7 in a period of 60 seconds has 

been assigned. Furthermore, other populated areas in the vicinity includes office buildings 

and food manufacturing facilities, where smoking, cooking and use of electrical appliances 

are also considered as ignition sources in the modelling. An ignition efficiency of 0.4 in a 

period of 60 seconds has been assigned to such areas. In addition, road vehicles are 

considered as ignition sources, and accordingly ignition sources have been assigned to all 

nearby roads in the vicinity. Ignition efficiency for vehicles is taken as 0.4 in a period of 60 

seconds based on similar previous QRA in Hong Kong [5].  

Table 7.10 Summary of Ignition Sources Assumed in QRA 

Ignition Sources Description Ignition 

Efficiency* 

Flare and furnace Open flame or very hot surfaces 1 

Combined Heat and Power Generation 

System (CHP) in TPSTW 

Hot surface and combustion 1  

TPGPP Process Trains Heating and rotating equipment  0.45 

Factories Potential hot works and heavy 

machine operations 

0.7 

Office buildings Smoking, cooking and use of 

electrical appliances 

0.4  

Road Vehicles Vehicle engines and hot exhaust 

gases 

0.4 

 

Table 7.11 Igntion Probabilities of Ignition Sources  

Ignition Sources Type Ignition Probability 

in 60s 

Presence 

Factor 

Tai Po Towngas Production Train 

(PT1 – 8) 

Area 0.45 1 

Tai Po Towngas Furnace Phase 1  Line 1 1 

Tai Po Towngas Furnace Phase 2 Line 1 1 

South China Morning Post Area 0.4 1 
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Ignition Sources Type Ignition Probability 

in 60s 

Presence 

Factor 

Tao Heung Group Area 0.4 1 

Lee Kee Group Area 0.4 1 

Hong Kong Note Printing Ltd. Area 0.4 1 

Hong Kong Yamazaki Baking 

Co.Ltd. 

Area 0.4 1 

Nissin Foods Area 0.4 1 

Hitachi Chemical Area 0.4 1 

Linde HKO Ltd. Area 0.7 1 

Golik Metal Area 0.7 1 

Road Vehicles Line 0.4 0.6 - 1 

8 CONSEQUENCE ANALYSIS 

Consequence modelling has been performed using Phast Risk for the sections of TPGPP 

considered in the study. The consequence distances are presented in Annexure B. In the 

event of a release or rupture of pipeline or equipment, no isolation has been assumed as a 

conservative approach for assessment. All leak scenarios were modelled as continuous 

releases (i.e. 30 min), which are anticipated to result in the worst case consequences. For 

catastrophic rupture of equipment, the entire volume of the process equipment was taken 

to consideration.. 

 

 DISPERSION MODELLING 8.1

Dispersion modelling involves mathematical simulation of how the released materials 

disperse in the ambient atmosphere. Downwind and crosswind concentrations were 

determined to find the gas cloud hazard footprint. Vapor dispersion modelling was 

conducted using PHAST’s Unified Dispersion Model (UDM). The model considers the 

following aspects of vapor cloud behavior in dispersion modelling: 

• Continuous, instantaneous or time-varying releases; 

• Jet, heavy-gas and passive dispersion; 

• Elevated, touchdown and ground level dispersion; 

• Droplet dispersion, rainout and droplet vaporization; and, 

• Dispersion over land or water surfaces. 
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 PHYSICAL EFFECTS MODELLING 8.2

Physical effect modelling determines the magnitude of damage caused by exposure to fire, 

heat radiation, toxic, or overpressure. The following possible hazardous outcomes were 

considered in the QRA: 

• Fireball; 

• Jet Fire; 

• Flash Fire; 

• Pool fire; and  

• Toxic dispersion 

 

 END POINT CRITERIA 8.3

Probit functions were used to estimate the probability of fatality due to a physical effect, e.g. 

thermal radiation, etc. 

 Flash Fires 8.3.1

All persons outdoor within the flash fire envelope (LFL contour) were assumed to be fatally 

injured i.e. fatality rate of 100%.  

 Thermal Radiation 8.3.2

The main hazard for jet fire and fireball is personnel being exposed to the thermal radiation. 

The probability of fatality due to the exposure to thermal radiation can be calculated with 

the probit equation in the following form: 

Pr =  −36.38 + 2.56 × ln (𝑄
4

3⁄ × 𝑡) 

Where, 

Pr is the probit; 

𝑄 is the heat radiation (Wm
-2

); and 

𝑡 is the exposure time (s). 

 Toxic Effects 8.3.3

The probability of fatality due to exposure to toxic CO component of town gas can be 

calculated with the following probit equation, as shown in PHAST Risk’s built-in toxic probit 

for CO: 

 

Pr = -7.21 + ln(Ct) 

 

Where: 

Pr is the probit; 

C is the gas concentration (ppm); and, 
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t is the exposure time (min).  

 

9 RISK SUMMATION 

Risk summation involves combining the predicted consequences of an event with the event 

probabilities, as well as the meteorological data to give estimates of the resulting 

frequencies of varying levels of fatalities. DNV PHAST RISK v6.7 is used for modelling and 

risk summation.  

 INDIVIDUAL RISK CONTOURS 9.1

The individual risk contours of the TPGPP are presented in Figure 9.1. A salient finding from 

the individual risk assessment for the proposed project is that even the lowest risk contour 

of 1x10
-9

 / yr does not reach the area of the proposed development. This means that the 

proposed development and associated activities are not exposed to any significant risk 

from TPGPP.  

 

Besides, the 1x10
-5

 / yr contour was found to cover part of the neighboring factories. This is 

the anticipated existing risk level, irrespective of existence of the proposed project. The 

occupancy factors of the nearby facilities can be estimated based on the typical 

percentage of occupancy considered for industrial facilities in past QRA studies [5][25][26] 

as given the table below:  

Table 9.1 Temporary Change in Population for Industrial Population 

 Time period 

Weekday Day 

(Mon-Fri 

0700-1900 hrs) 

Weekday Night 

(Mon-Fri 

1900-0700 hrs) 

Weekend Day 

(Sat-Sun 

0700-1900 hrs) 

Weekend Night 

(Sat-Sun 

1900-0700 hrs) 

Presence Factor of 

the time period 

100% 10% 40% 5% 

Percentage of the 

time period over a 

year 

36% 36% 14% 14% 

 

Based on the above table, the average presence factor of industrial population is 

calculated to 0.46. Therefore, the individual risk posed to the industrial population (i.e. 

those within the 1 x 10
-5

 / yr contour) after considering their presence level will become 



  

 

Planning Application for Tai Po Bus Depot at Dai Fuk Street, Tai Po, NT 37  

lower, at 4.6 x 10
-6

 per year. Furthermore, industrial workers located inside buildings will be 

protected, thus further reducing the risk to a lower level.  

 

A stretch of area along the northern boundary of TPGPP, as shown in Figure 9.1 (shaded 

area in blue), was selected to be representative to evaluate the risk contributors to the 

surrounding population. The top 10 risk contributors identified are listed below: 

Table 9.2 Top 10 Risk Contributor 

Scenarios Outcome % 

300mm leak release of Naphtha Storage Tanks Flash fire with Pool fire 15.98 

300mm leak release of Naphtha Storage Tanks Explosion 10.65 

75mm leak release of Naphtha Feed Header to Phase I Flash fire with Pool fire 7.35 

75mm leak release of Naphtha Feed Header to Phase I Explosion 5.06 

Catastrophic Rupture of Naphtha Pumps in Pumping 

area 

Explosion 3.87 

Full bore rupture of Naphtha Feed Header to Phase I Flash fire with Pool fire 3.68 

Full bore rupture of Natural Gas from M&R Station to 

TPs 

Explosion 3.24 

Full bore rupture of Naphtha Feed Header to Phase I Explosion 2.53 

75mm leak release of Naphtha Pumps in N.W Pumping 

area 

Jet fire with Pool fire 2.42 

Full bore rupture of Natural Gas feed from Natural Gas 

Pre-heater to Tubular Reformer including H2S 

Absorber 

Jet fire 2.28 



  

 

Figure 9.1 IR Contour Map 
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 SOCIETAL RISK 9.2

As presented in Table 9.2, the 1 x10
-9

 /yr risk contour does not extend to the area of 

proposed development. Referring to societal risk criteria in Figure 1.2, risk levels below 1 x 

10
-9

 /yr is below the lowest frequency threshold of the FN plot range mandated by the 

HKRG. This means that the project will not introduce any change to the existing FN curve, 

with respect to the FN curve region of frequency above 1E-9 per year which is the lowest 

limit of the criteria. As such, it can be concluded that FN curves for "with" and "without" 

project will be the same as existing situation before the proposed project.  

 

A check case was also performed by assigning population at the proposed KMB site in the 

risk model to illustrate if any change in societal risk would result due to the proposed 

project. As shown Figure 9.2, the TPGPP FN curve for the introduced project population is 

nil based on PHASTRISK modelling. This result reassures the above conclusion that the 

proposed project does not affect the societal risk level associated with TPGPP. 
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Figure 9.2 PHAST Risk Input and Output for Societal Risk Check Case 
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10 DISCUSSIONS ON ASSESSMENT UNCERTAINTY 

AND EXPECTED SAFETY MEASURES IN TPGPP 

Sensitive information with regards to the TPGPP facility was provided by TPGPP facility 

owner although some such information has not been presented in this report due to 

confidentiality agreement with TPGPP facility owner. Furthermore, due to security reasons, 

only part of the required process information for the Study was made available by the 

TPGPP facility owner. Hence for information that was not available, estimates were be 

made with regards to process parameters, equipment details, etc. in the process plant, 

based on information available in the public domain as well as previous similar studies, 

such as the QRA MTK [5], with a view to producing a conservative estimate of the risk 

results. A number of significant assumptions which would reduce further the risks are 

discussed below: 

 

Plant Emergency Actions - Leak Detection, Automatic Isolation and Evacuation 

It is typical for fuel or flammable gas processing facilities like TPGPP to install sophisticated 

leak detection and automatic safety systems, for instance, flame and flammable detectors 

should be placed at strategic plant locations whereby any leak and fire detection will 

trigger automatic emergency plant actions such as facility shutdown, system isolation and 

blowdown of inventory. The time required to activate these measures can be as short as 1 

minute following a leak [24]. In addition, no allowance has been made in the QRA for 

evacuation even though the surrounding areas are denoted as CZ where coordinated 

emergency communication and response is expected to be in place. 

 

Assumptions in relation to Naphtha and Process Train Systems 

Towngas is produced by dual feedstock of Naphtha and Natural Gas (NG) in TPGPP. Not 

only NG is regarded as a cleaner feedstock than Naphtha, but it is also buoyant gas with a 

strong tendency to disperse and dissipate in case of a release as opposed to Naphtha, 

which will form a flammable liquid pool upon released with subsequent flammable vapours 

accumulating and persisting above the pool at near ground level. In the absence of 

Naphtha storage operational data, the QRA assumed all three large naphtha storage tanks 

are full for 100% of the time. In actual operations, the storage quantities will be lower than 

this level. It is also anticipated that the use of the cleaner Natural Gas will increase (i.e. 

naphtha will decrease) in future for more environmentally friendly Towngas production. 

Besides, it is typical that fire suppression foam will be provided for naphtha systems; the 

foam can provide a varying degree of flammable vapour suppression of naphtha pool, thus 

lowering the flammable effect zones. However, such consequence reduction effects were 

not modelled in the QRA , as it is specific to the foam type and system design. In relation to 

the process trains, process conditions were estimated based on literatures available as 

well as limited information provided HKCG. The data has been approximated in such a way 

that it will tend to give conservative estimates in risk results [23]. 

 

Past Safety Records and Safety Management System of TPGPP 
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TPGPP Phase 1 has been in operation since 1986 and Phase 2 expansion was completed 

in 1992, so Phase 1 has been in operation for 36 years while Phase 2 has been for 30 years. 

During TPGPP has started operations, there is no recorded major loss of containment 

scenarios that leads to injury or fatality for both onsite operators and offsite public. Based 

on the frequency analysis performed, apart from piping, there are more than 5,000 

components (accounting for vessels, pumps, flanges, valves, etc) in the overall TPGPP. 

With operating year of 30 to 36 years, the overall operating experience is in the range of 

150,000 component-year.  

 

With statistical techniques, it is possible to estimate the frequency of events related to 

systems where ‘zero fatal accident’ have occurred. It is assumed that the accident obeys a 

Poisson distribution in the time interval while the intervals between the events follow an 

exponential distribution. The Poisson Distribution equation can be written as: 

  

where, 

x is a discrete random variable; 

p(x) is the probability function of x; and 

l is a positive constant 

 

In the case of ‘zero fatal accident’ where x = 0, the equation will be simplified to only p(x) = 

e-l. For ‘zero fatal accident’, the failure rates associated with various confidence levels can 

then be calculated. Starting with 90% confidence level in the calculation, the 90% 

probability of getting ‘zero fatal accident’ would be equal to l90% = ln (1/0.1) = 2.3. 

 

Applying the existing operating experience of 150,000 component-year, the ‘zero fatal 

accident’ at 90% confidence level would then be 2.3/150,000 = 1.53 x 10
-5

 per year. Given 

that the IR contour result predicted the maximum individual risk is in region of 1 x 10
-4

 per 

year in TPGPP, it can be concluded with 90% confidence that currently assessed IR result 

based on industrial average statistics is on the conservative side. 

 

It is noteworthy TPGPP has maintained a high standard of operations and safety which will 

reduce the chance of accident. For example, it is common for operating plants to 

implement Risk Based Inspection (RBI) programme, which is a systematic risk-based 

approach identifying the main mechanical damage mechanisms and their frequencies of 

occurrence for aspects such as thickness thinning, stress corrosion cracking and corrosion 

under insulation; the programme will assist in defining and optimising inspection method 

and interval for safety critical systems and equipment, thus lowering the risk of release and 

justifying a better safety performance over the industrial average figures. With a 

demonstrated RBI and / or plant Safety Regime, the effects of risk mitigation can also be 

quantified and incorporated into QRA; however, this has not been performed in this study in 

the absence of related information. Besides, TPGPP is also anticipated to have suitable 

safety verification programme, for instance safety audit and safety case study to be carried 
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out and updated regularly to ensure safety system integrity as required by regulations in 

Hong Kong. 

11 RISK MITIGATION MEASURES 

Overall, while the assessed risk is expected to err on the side of conservative as discussed 

in the previous subsection, the estimated 1x10
-9

 /yr contour does not extend into the 

proposed development area. As such, it can be safely concluded that the risk associated 

with the proposed development is acceptable in accordance with the Hong Kong Risk 

Guidelines.  

 

Despite the finding that the risk experienced by personnel at the Proposed KMB 

Development is not significant, it is recommended to follow good practices as the 

Proposed Development is within the CZ of the TPGPP, including the followings: 

 

• During the construction phase, suitable planning should be implemented to avoid road 

congestion due to the project construction vehicles. Also, all construction workers, 

temporary construction offices, equipment, construction materials, etc., should always 

be kept inside the KMB depot premises;  

• Emergency response plan for operational and construction phase of the proposed 

development should be developed addressing the potential accidents in TPGPP. This 

may include emergency communication channel between TPGPP or Fire Services 

Department (FSD), such that suitable emergency response actions will be promptly 

taken at proposed development site in the event of a major fire and loss of containment 

accident at TPGPP; and 

 

• Carry out regular fire and safety drills to increase awareness of both construction 

workers and operation personnel at the KMB Bus Depot. 

  

12 CONCLUSION 

In support of a planning application for relaxation of the existing Tai Po Bus Depot at Dai 

Fuk Street, Tai Po, NT, from 2 storeys to 4 storeys, a Quantitative Risk Assessment (QRA) 

was carried out for Tai Po Gas Production Plant (TPGPP) which is in the vicinity of the 

proposed development.  

 

A salient finding from the risk assessment is that the proposed development, though 

located towards north-western the edge of TPGPP PHI CZ, is found to fall outside the 

lowest risk contour of 1x10
-9

 / yr associated with TPGPP. As such, the proposed 

development is not exposed to any significant risk from TPGPP. Also, referring to the 

societal risk criteria of Hong Kong (Figure 1.2), risk levels below 1 x 10
-9

 /yr is below the 

lowest frequency threshold of the FN plot range mandated by the HKRG. Therefore, it is 
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concluded that the population relating to the construction and operation of the proposed 

development would have no material change or contribution to existing societal risk level 

associated with TPGPP. Nevertheless, a number of recommendations, in accordance with 

good practices, have been proposed to minimize any potential impact to the TPGPP, as 

well as to ensure the emergency response planning of the proposed project.  
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Tai Po Project_Biogas_22Feb2022 (RunRow STW_2034_WE_N)

Parameters

Discharge Parameters

Continuous Critical Weber number 12.5

Instantaneous Critical Weber number 12.5

Venting equation constant 24.82

Relief valve safety factor 1.2

Minimum RV diameter ratio 1

barCritical pressure greater than flow phase 0.3447

m/sMaximum release velocity 500

umMinimum drop diameter allowed 0.01

umMaximum drop diameter allowed 1E4

fractionDefault Liquid Fraction 1

Continuous Drop Slip factor 1

Instantaneous Drop Slip factor 1

 100.00Number of Time Steps

 1,000.00Maximum Number of Data Points

Tolerance 0.0001

Thermal coupling to the wall No modelling of heat transfer

Use Bernoulli for forced -phase liq-liq discharge Use compressible flow eqn

Capping of pipe flow rates Use leak scenario cap, disallow flashing

Velocity capping method FixedVelocity

Droplet Method - continuous only Modified CCPS

Thermodynamic Option for Gas Pipellines Non-ideal Gas

Excess Flow Valve velocity head losses 0

Non-Return Valve velocity head losses 0

Shut-Off Valve velocity head losses 0

/mFrequency of bends in long pipes 0

/mFrequency of couplings in long pipes 0

/mFrequency of junctions in long pipes 0

mLine length 10

mmPipe roughness 0.0457

/hrAir changes 3

mElevation 1

Atmospheric Expansion Method Closest to Initial Conditions

Tank Roof Failure Model Effects Instantaneous effects

/mFrequency of Excess Flow Valves 0

/mFrequency of Non-Return Valves 0

/mFrequency of Shut-Off Valves 0

Mechanism for forcing droplet breakup - Inst. Use flashing correlation

Mechanism for forcing droplet breakup - Cont Do not force correlation

Flashing in the orifice No flashing in the orifice

Handling of droplets Not Trapped

Indoor mass modification factor 3

Vacuum Relief Valve Operating

barVacuum Relief Valve Set Point 0

Dispersion Parameters

Expansion zone length/source diameter ratio 0.01

Near Field Passive Entrainment Parameter 1

Jet Model Morton et.al.

Jet entrainment coefficient alpha1 0.17

Jet entrainment coefficient alpha2 0.35
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Drag coefficient between plume and air 0

Dense cloud parameter gamma - continuous 0

Dense cloud parameter gamma - instant 0.3

Dense cloud parameter K - continuous 1.15

Dense cloud parameter K - instantaneous 1.15

Modeling of instantaneous expansion Standard Method

Maximum Cloud/Ambient Velocity Difference 0.1

Maximum Cloud/Ambient Density Difference 0.015

Maximum Non-passive entrainment fraction 0.3

Maximum Richardson number 15

Distance multiple for full passive entrainment 2

sCore Averaging Time 18.75

Ratio instantaneous/continuous sigma-y 1

Ratio instantaneous/continuous sigma-z 1

Droplet evaporation thermodynamics model Rainout, Non-equilibrium

Ratio Droplet/ expansion velocity for inst. release 0.8

kJ/kgExpansion energy cutoff for droplet angle 0.69

Coefficient of Initial Rainout 0

Flag to reset rainout position Do not reset rainout position

Richardson Number for passive transition above pool 0.015

Pool Vaporization entrainment parameter 1.5

Richardson number criterion for cloud lift-off -20

Flag for Heat/Water vapor transfer Heat and Water

Surface over which the dispersion occurs Land

degCMinimum temperature allowed -262.1

degCMaximum temperature allowed 626.9

m/sMinimum release velocity for cont. release 0.1

mMinimum Continuous Release Height 0

mMaximum distance for dispersion 5E4

mMaximum height for dispersion 1000

mMinimum cloud depth 0.02

Treatment of top mixing layer Constrained

Model In Use Best Estimate

Lee Length Calculate

Lee Half-Width Calculate

Lee Height Calculate

K-Factor Calculate

Switch Distance Calculate

mMaximum Initial Step Size 10

 5.00Minimum Number of Steps per Zone

Factor for Step Increase 1.2

 1,000.00Maximum Number of Output Steps

Flag for finite duration correction QI without Duration Adjustment

Quasi-instantaneous transition parameter 0.8

Relative tolerance for dispersion calculations 0.001

Relative tolerance for droplet calculations 0.001

sInitial integration step size - Instantaneous 0.01

mInitial integration step size - Continuous 0.01

sMaximum integration step size - Instantaneous 100

mMaximum integration step size - Continuous 100

Criterion for halting dispersion model Risk based

Impingement Option Use Velocity Modification Factor

m/sImpinged velocity limit 500

Impinged Velocity Factor 0.25

Dispersion Model to use Version 2 model
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sFixed step size - Instantaneous 0.01

mFixed step size - Continuous 0.1

 20.00Number of fixed size output steps

Multiplier for output step sizes 1.2

Event Tree Probabilities

fractionProbability of a BLEVE 1

fractionProbability of a Pool Fire 1

fractionToxic Probability 1

fractionContinuous no Rainout Immediate Ignition 0.3

fractionContinuous no Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous no Rainout Long Duration Horizontal Jet Fire 1

fractionContinuous no Rainout Long Duration Vertical Jet Fire 1

fractionContinuous no Rainout Short Duration Fraction 1

fractionContinuous no Rainout Short Duration BLEVE 1

fractionContinuous no Rainout Short Duration Flash Fire 0

fractionContinuous no Rainout Short Duration Explosion 0

fractionContinuous no Rainout Delayed Ignition Flash Fire 1

fractionContinuous no Rainout Delayed Ignition Explosion 0

fractionContinuous with Rainout Immediate Ignition 0.3

fractionContinuous with Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous with Rainout Long Duration Horizontal Jet Fire 0

fractionContinuous with Rainout Long Duration Horizontal Pool Fire 0

fractionContinuous with Rainout Long Duration Horizontal Jet Fire with Pool Fire 1

fractionContinuous with Rainout Long Duration Vertical Pool Fire 0

fractionContinuous with Rainout Long Duration Vertical Jet Fire 0

fractionContinuous with Rainout Short Duration Fraction 1

fractionContinuous with Rainout Long Duration Vertical Jet Fire with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE alone 0

fractionContinuous with Rainout Short Duration Flash Fire with Pool Fire 0

fractionContinuous with Rainout Short Duration Flash Fire Alone 0

fractionContinuous with Rainout Short Duration Explosion with Pool Fire 0

fractionContinuous with Rainout Short Duration Explosion Alone 0

fractionContinuous with Rainout Short Duration Pool Fire 0

fractionContinuous with Rainout Residual Pool Fire 0.15

fractionContinuous with Rainout Delayed Ignition Flash Fire 1

fractionContinuous with Rainout Delayed Ignition Explosion 0

fractionInstantaneous no Rainout Immediate Ignition 0.3

fractionInstantaneous no Rainout BLEVE 1

fractionInstantaneous no Rainout Immediate Flash Fire 0

fractionInstantaneous no Rainout Immediate Explosion 0

fractionInstantaneous no Rainout Delayed Ignition Flash Fire 1

fractionInstantaneous no Rainout Delayed Ignition Explosion 0

fractionInstantaneous with Rainout Immediate Ignition 0.3

fractionInstantaneous with Rainout BLEVE with Pool Fire 1

fractionInstantaneous with Rainout BLEVE Alone 0

fractionInstantaneous with Rainout Immediate Flash Fire with Pool Fire 0

fractionInstantaneous with Rainout Immediate Flash Fire Alone 0

fractionInstantaneous with Rainout Immediate Explosion with Pool Fire 0

fractionInstantaneous with Rainout Immediate Explosion Alone 0

fractionInstantaneous with Rainout Immediate Pool Fire Alone 0

fractionInstantaneous with Rainout Residual Pool Fire 0.15

fractionInstantaneous with Rainout Delayed Ignition Flash Fire 1

fractionInstantaneous with Rainout Delayed Ignition Explosion 0
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fractionImmediate Ignition 0.1

fractionExplosion Given Ignition 0.5

fractionLong Duration Jet Fire 0.5

fractionShort Duration Any Ignition of Cloud 0.5

fractionShort Duration Ignition of Cloud with Pool Fire 0

fractionLong Duration Horizontal Jet Fire with Pool 0

fractionLong Duration Vertical Jet Fire with Pool 0

fractionShort Duration Fraction for Effects 0

fractionShort Duration BLEVE not Flash Fire 0.5

Volume based explosion probabilities No

m/sFlamespeedLowMedium 0.45

m/sFlamespeedMediumHigh 0.75

m3Obstructed Cloud Volume (1) 200

m3Obstructed Cloud Volume (2) 3000

m3Obstructed Cloud Volume (3) 6000

fractionLow Flame Speed Probability (1) 0

fractionLow Flame Speed Probability (2) 0.3

fractionLow Flame Speed Probability (3) 0.6

fractionMedium Flame Speed Probability (1) 0.3

fractionMedium Flame Speed Probability (2) 0.6

fractionMedium Flame Speed Probability (3) 0.9

fractionHigh Flame Speed Probability (1) 0.6

fractionHigh Flame Speed Probability (2) 0.9

fractionHigh Flame Speed Probability (3) 1

Explosion Parameters

barOver Pressure Level 1 0.02068

barOver Pressure Level 2 0.1379

barOver Pressure Level 3 0.2068

Explosion Location Criterion Cloud Front (LFL Fraction)

kgMinimum explosive mass 0

kJMinimum Explosion Energy 5E6

fractionExplosion Efficiency 0.1

Coefficient for zone of heavy damage 0.03

Coefficient for zone of light damage 0.06

%Explosion efficiency 10

Air or Ground burst Air burst

Explosion Mass Modification Factor 3

Use of mass modification factor Early and late explosions

Fireball and BLEVE Blast Parameters

kW/m2Maximum surface emissive power 400

Radiation Dose for Fireball risk calculations 5.784E6

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCTNO model flame temperature 1727

Mass Modification Factor 3

Calculation method for fireball DNV Recommended

sFireball Maximum Exposure Duration 20

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72
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Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Flammable Parameters

mHeight for calculation of flammable effects 1

mFlammable result grid step in X-direction 10

LFL fraction to finish 1

degAngle of inclination 0

Observer direction Variable

Flammable mass calculation method Mass between LFL and UFL

sFlammable Base averaging time 18.75

kW/m2Radiation level for Jet/Pool Fire Risk 35

fractionCut Off fraction for cloud volume 0.001

UFL Multiple for immediate ignition 1

sCut Off Time for Short Continuous Releases 20

Observer type radiation modelling flag Planar

Probit A Value -36.38

Probit B Value 2.56

Probit N Value 1.333

Height for reports Centreline Height

degAngle of orientation 0

fractionRelative tolerance for radiation calculations 0.01

 5.00Number of Lethality Ellipses

Ellipse linear spacing variable Probit

fractionMinimum Probability Of Death 0.01

 50.00Number of radiation/distance points in linked radiation calculations

Method for fitting ellipse to flash fire shape ChiSq method

Absolute tolerance for linked radiation calcs 1e-010

Solar radiation Exclude from calculations

For time-varying releases Don't Model Short Duration Effects

Match fireball duration and mass released No

General Parameters

sMaximum release duration 3600

mHeight for concentration output 0

degRotation 0

mLower Elevation 0

Multicomponent aerosol behaviour Single aerosol modelling

5 11 of Date: 2/24/2022  6:08:47PMTime:



PARAMETERS REPORT Unique Audit Number:    

Study Folder:    

 5,108,878

Tai Po Project_Biogas_22Feb2022 (RunRow STW_2034_WE_N)Phast Risk 6.7

General Risk Parameters

Use Free Field Modelling No Free Field

mDistance to Site Boundary 0

Late Pool Fire Exclude Effects

/AvgeYearMinimum Case Frequency 1e-012

Minimum Event Probability 1e-012

Population Omega Factor 0

 10.00Maximum Number of Subsquares across Ellipse

 1.00Maximum Number of Subdivisions per Square

Factor for Toxic F-N Spread 2

Grid Sizing Calculated

mGrid Bounds Minimum X -1000

mGrid Bounds Maximum X 1000

mGrid Bounds Minimum Y -1000

mGrid Bounds Maximum Y 1000

Grid Calculation Method Number of cells

mGrid cell size 10

 40,000.00Maximum number of cells

Aversion Index 1.2

Indoor Population Omega Factor 0

 1.00Number of wind subdivisions per sector

Method for handling Indoor/Outdoor risk Indoor and outdoor risk calculations

Inter-ellipse interpolation method Weighted

Method option Normal dispersion

Cylinder height over radius ratio 3

Building damage method Worst point

Reflection method Calculated Angle

 11.00Number of X steps per view

mMinimum X step 0.1

 5.00Number of time steps - continuous clouds

Between Cloud Views Minimise Gaps

Pressure exceedance curves Calculate

mElevation of Floor or Ceiling 0

Concentration method for filling Stoichiometric

Minimum probability of death for explosions 0.001

barMinimum Pressure Filter 0.01

Separation specification Use Ratio

Critical Separation Ratio 0.5

Cloud Shape of Area Integration Elliptical

Explosion efficiency method 100% efficiency

Explosion Type Calculation Method Polynomial Curve-Fit Equations

 30,000.00Number of Blast Curve Discretization Points

 2.00Maximum No. effect points along transect

Low to medium criterion 0.006

Medium to high criterion 0.08

Options available Volume Averaged

Method option: Ground reflection

Reflection factor 1

Unconfined Explosion Strength 2

fractionExplosion Efficiency 1

Flammable Mass Calculation Type Area Weighted Mass Integral

kJMinimum Explosion Energy 0

 100.00Maximum number of time steps

 10.00Number of timesteps - time varying clouds

Active Shut Down No Shut Down
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fractionFraction of Population Indoors for Societal Risk 0.9

fractionFraction of Population Indoors for Individual Risk 0

Indoor Vulnerability

Vulnerability Model Discrete Overpressure

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.1

barOverpressure for Lethality (2) 0.3

fractionLethality (1) 0.025

fractionLethality (2) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA -10.46

ProbitB 1.35

ProbitN 1

 2.00Number of overpressures

 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.001

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.05

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.099

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.001

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.05

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.099

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.001

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.05

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.099

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.001

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.05

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.099

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.001

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.05

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.099

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.001

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.05

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.099

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 0.1

fractionFireball (Individual Radiation Criteria Zone) 0.1

fractionFireball (Societal Flammable Probit Zone) 0.1

fractionFireball (Individual Flammable Probit Zone) 0.1

fractionJet Fire (Societal Radiation Criteria Zone) 0.1

fractionJet Fire (Individual Radiation Criteria Zone) 0.1

fractionJet Fire (Societal Flammable Probit Zone) 0.1

fractionJet Fire (Individual Flammable Probit Zone) 0.1

fractionPool Fire (Societal Radiation Criteria Zone) 0.1

fractionPool Fire (Individual Radiation Criteria Zone) 0.1

fractionPool Fire (Societal Flammable Probit Zone) 0.1

fractionPool Fire (Individual Flammable Probit Zone) 0.1

fractionLight Explosion Damage vulnerability 0.025
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fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Jet Fire Parameters

kW/m2Maximum SEP for a Jet Fire 400

sJet Fire Averaging Time 20

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCrosswind Angle 0

Correlation DNV Recommended

Horizontal Options Use standard method

Rate Modification Factor 3

sJet Fire Maximum Exposure Duration 20

Emissivity Method E and F calculated

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Outdoor Vulnerability

Vulnerability Model Overpressure Probit Method

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.3

fractionLethality (1) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA 1.47

ProbitB 1.35

ProbitN 1

 1.00Number of overpressures
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 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.01

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.5

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.99

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.01

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.5

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.99

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.01

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.5

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.99

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.01

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.5

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.99

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.01

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.5

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.99

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.01

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.5

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.99

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 1

fractionFireball (Individual Radiation Criteria Zone) 1

fractionFireball (Societal Flammable Probit Zone) 1

fractionFireball (Individual Flammable Probit Zone) 1

fractionJet Fire (Societal Radiation Criteria Zone) 1

fractionJet Fire (Individual Radiation Criteria Zone) 1

fractionJet Fire (Societal Flammable Probit Zone) 1

fractionJet Fire (Individual Flammable Probit Zone) 1

fractionPool Fire (Societal Radiation Criteria Zone) 1

fractionPool Fire (Individual Radiation Criteria Zone) 1

fractionPool Fire (Societal Flammable Probit Zone) 1

fractionPool Fire (Individual Flammable Probit Zone) 1

fractionLight Explosion Damage vulnerability 0

fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Pool Fire Parameters

sInstantaneous releases 10

sContinuous releases 10

Calculate Dose Not selected

Calculate Probit Not selected

Calculate Lethality Not selected

sMaxExposureDuration 20
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fractionRadiative fraction for general fires 0.4

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Pool Vaporization Parameters

kg/sToxics cut-off rate for pool evaporation 0.001

kg/sFlammable cut-off rate for pool evaporation 0.1

Concentration power to use in pool rate load calculation 1

 10.00Maximum number of pool evaporation rates

mmPool minimum thickness 5

kJ/m.s.degKSurface thermal conductivity 0.00221

Surface roughness factor 2.634

m2/sSurface thermal diffusivity 9.48E-7

Type of Bund Surface Concrete

mBund Height 0

Bund Failure Modeling Bund cannot fail

Toxic Parameters

Toxics: minimum probability of death 0.001

mToxics: height for calculation of effects 0

mToxics: results grid step in Y-direction 2.5

mToxics: results grid step in X-direction 25

Multi-comp. toxic calc. method Most Toxic Material Probit

sToxic Averaging Time - New Parameter 600

Probit Calculation Method Use Probit

/hrBuilding Exchange Rate 4

sTail Time 1800

Indoor Calculations Selected

Wind Dependent Exchange Rate Case Specified

Set averaging time equal to exposure time Use a fixed averaging time

fractionCut-off fraction of toxic load for exposure time calculation 0.05

fractionCut-off concentration for exposure time calculations 0

Weather Parameters

barAtmospheric pressure 1.013

Atmospheric molecular weight 28.97

kJ/kg.degKAtmospheric specific heat at constant pressure 1.004

mWind speed reference height 10

mTemperature reference height 0

mCut-off height for wind speed profile 1

Wind speed profile Power Law

Atmospheric T and P Profile Temp.Logarithmic; Pres.Linear

degCAtmospheric Temperature 25

fractionRelative Humidity 0.8

Parameter 0.1

mmLength 183.2
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Surface Roughness Use Parameter

degCSurface Temperature for Dispersion Calculations 25

degCSurface Temperature for Pool Calculations 25

kW/m2Solar Radiation Flux 0.5

/hrBuilding Exchange Rate 4

sTail Time 1800

Surface Type User-defined

mMixing Layer Height for Pasquil Stability A 1300

mMixing Layer Height for Pasquil Stability A/B 1080

mMixing Layer Height for Pasquil Stability B 920

mMixing Layer Height for Pasquil Stability B/C 880

mMixing Layer Height for Pasquil Stability C 840

mMixing Layer Height for Pasquil Stability C/D 820

mMixing Layer Height for Pasquil Stability D 800

mMixing Layer Height for Pasquil Stability E 400

mMixing Layer Height for Pasquil Stability F 100

mMixing Layer Height for Pasquil Stability G 100
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Parameters

Discharge Parameters

Continuous Critical Weber number 12.5

Instantaneous Critical Weber number 12.5

Venting equation constant 24.82

Relief valve safety factor 1.2

Minimum RV diameter ratio 1

barCritical pressure greater than flow phase 0.3447

m/sMaximum release velocity 500

umMinimum drop diameter allowed 0.01

umMaximum drop diameter allowed 1E4

fractionDefault Liquid Fraction 1

Continuous Drop Slip factor 1

Instantaneous Drop Slip factor 1

 100.00Number of Time Steps

 1,000.00Maximum Number of Data Points

Tolerance 0.0001

Thermal coupling to the wall No modelling of heat transfer

Use Bernoulli for forced -phase liq-liq discharge Use compressible flow eqn

Capping of pipe flow rates Use leak scenario cap, disallow flashing

Velocity capping method FixedVelocity

Droplet Method - continuous only Modified CCPS

Thermodynamic Option for Gas Pipellines Non-ideal Gas

Excess Flow Valve velocity head losses 0

Non-Return Valve velocity head losses 0

Shut-Off Valve velocity head losses 0

/mFrequency of bends in long pipes 0

/mFrequency of couplings in long pipes 0

/mFrequency of junctions in long pipes 0

mLine length 10

mmPipe roughness 0.0457

/hrAir changes 3

mElevation 1

Atmospheric Expansion Method Closest to Initial Conditions

Tank Roof Failure Model Effects Instantaneous effects

/mFrequency of Excess Flow Valves 0

/mFrequency of Non-Return Valves 0

/mFrequency of Shut-Off Valves 0

Mechanism for forcing droplet breakup - Inst. Use flashing correlation

Mechanism for forcing droplet breakup - Cont Do not force correlation

Flashing in the orifice No flashing in the orifice

Handling of droplets Not Trapped

Indoor mass modification factor 3

Vacuum Relief Valve Operating

barVacuum Relief Valve Set Point 0

Dispersion Parameters

Expansion zone length/source diameter ratio 0.01

Near Field Passive Entrainment Parameter 1

Jet Model Morton et.al.

Jet entrainment coefficient alpha1 0.17

Jet entrainment coefficient alpha2 0.35
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Drag coefficient between plume and air 0

Dense cloud parameter gamma - continuous 0

Dense cloud parameter gamma - instant 0.3

Dense cloud parameter K - continuous 1.15

Dense cloud parameter K - instantaneous 1.15

Modeling of instantaneous expansion Standard Method

Maximum Cloud/Ambient Velocity Difference 0.1

Maximum Cloud/Ambient Density Difference 0.015

Maximum Non-passive entrainment fraction 0.3

Maximum Richardson number 15

Distance multiple for full passive entrainment 2

sCore Averaging Time 18.75

Ratio instantaneous/continuous sigma-y 1

Ratio instantaneous/continuous sigma-z 1

Droplet evaporation thermodynamics model Rainout, Non-equilibrium

Ratio Droplet/ expansion velocity for inst. release 0.8

kJ/kgExpansion energy cutoff for droplet angle 0.69

Coefficient of Initial Rainout 0

Flag to reset rainout position Do not reset rainout position

Richardson Number for passive transition above pool 0.015

Pool Vaporization entrainment parameter 1.5

Richardson number criterion for cloud lift-off -20

Flag for Heat/Water vapor transfer Heat and Water

Surface over which the dispersion occurs Land

degCMinimum temperature allowed -262.1

degCMaximum temperature allowed 626.9

m/sMinimum release velocity for cont. release 0.1

mMinimum Continuous Release Height 0

mMaximum distance for dispersion 5E4

mMaximum height for dispersion 1000

mMinimum cloud depth 0.02

Treatment of top mixing layer Constrained

Model In Use Best Estimate

Lee Length Calculate

Lee Half-Width Calculate

Lee Height Calculate

K-Factor Calculate

Switch Distance Calculate

mMaximum Initial Step Size 10

 5.00Minimum Number of Steps per Zone

Factor for Step Increase 1.2

 1,000.00Maximum Number of Output Steps

Flag for finite duration correction QI without Duration Adjustment

Quasi-instantaneous transition parameter 0.8

Relative tolerance for dispersion calculations 0.001

Relative tolerance for droplet calculations 0.001

sInitial integration step size - Instantaneous 0.01

mInitial integration step size - Continuous 0.01

sMaximum integration step size - Instantaneous 100

mMaximum integration step size - Continuous 100

Criterion for halting dispersion model Risk based

Impingement Option Use Velocity Modification Factor

m/sImpinged velocity limit 500

Impinged Velocity Factor 0.25

Dispersion Model to use Version 2 model
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sFixed step size - Instantaneous 0.01

mFixed step size - Continuous 0.1

 20.00Number of fixed size output steps

Multiplier for output step sizes 1.2

Event Tree Probabilities

fractionProbability of a BLEVE 1

fractionProbability of a Pool Fire 1

fractionToxic Probability 1

fractionContinuous no Rainout Immediate Ignition 0.3

fractionContinuous no Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous no Rainout Long Duration Horizontal Jet Fire 1

fractionContinuous no Rainout Long Duration Vertical Jet Fire 1

fractionContinuous no Rainout Short Duration Fraction 1

fractionContinuous no Rainout Short Duration BLEVE 1

fractionContinuous no Rainout Short Duration Flash Fire 0

fractionContinuous no Rainout Short Duration Explosion 0

fractionContinuous no Rainout Delayed Ignition Flash Fire 0.6

fractionContinuous no Rainout Delayed Ignition Explosion 0.4

fractionContinuous with Rainout Immediate Ignition 0.3

fractionContinuous with Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous with Rainout Long Duration Horizontal Jet Fire 0

fractionContinuous with Rainout Long Duration Horizontal Pool Fire 0

fractionContinuous with Rainout Long Duration Horizontal Jet Fire with Pool Fire 1

fractionContinuous with Rainout Long Duration Vertical Pool Fire 0

fractionContinuous with Rainout Long Duration Vertical Jet Fire 0

fractionContinuous with Rainout Short Duration Fraction 1

fractionContinuous with Rainout Long Duration Vertical Jet Fire with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE alone 0

fractionContinuous with Rainout Short Duration Flash Fire with Pool Fire 0

fractionContinuous with Rainout Short Duration Flash Fire Alone 0

fractionContinuous with Rainout Short Duration Explosion with Pool Fire 0

fractionContinuous with Rainout Short Duration Explosion Alone 0

fractionContinuous with Rainout Short Duration Pool Fire 0

fractionContinuous with Rainout Residual Pool Fire 0.15

fractionContinuous with Rainout Delayed Ignition Flash Fire 0.6

fractionContinuous with Rainout Delayed Ignition Explosion 0.4

fractionInstantaneous no Rainout Immediate Ignition 0.3

fractionInstantaneous no Rainout BLEVE 1

fractionInstantaneous no Rainout Immediate Flash Fire 0

fractionInstantaneous no Rainout Immediate Explosion 0

fractionInstantaneous no Rainout Delayed Ignition Flash Fire 0.6

fractionInstantaneous no Rainout Delayed Ignition Explosion 0.4

fractionInstantaneous with Rainout Immediate Ignition 0.3

fractionInstantaneous with Rainout BLEVE with Pool Fire 1

fractionInstantaneous with Rainout BLEVE Alone 0

fractionInstantaneous with Rainout Immediate Flash Fire with Pool Fire 0

fractionInstantaneous with Rainout Immediate Flash Fire Alone 0

fractionInstantaneous with Rainout Immediate Explosion with Pool Fire 0

fractionInstantaneous with Rainout Immediate Explosion Alone 0

fractionInstantaneous with Rainout Immediate Pool Fire Alone 0

fractionInstantaneous with Rainout Residual Pool Fire 0.15

fractionInstantaneous with Rainout Delayed Ignition Flash Fire 0.6

fractionInstantaneous with Rainout Delayed Ignition Explosion 0.4
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fractionImmediate Ignition 0.1

fractionExplosion Given Ignition 0.5

fractionLong Duration Jet Fire 0.5

fractionShort Duration Any Ignition of Cloud 0.5

fractionShort Duration Ignition of Cloud with Pool Fire 0

fractionLong Duration Horizontal Jet Fire with Pool 0

fractionLong Duration Vertical Jet Fire with Pool 0

fractionShort Duration Fraction for Effects 0

fractionShort Duration BLEVE not Flash Fire 0.5

Volume based explosion probabilities No

m/sFlamespeedLowMedium 0.45

m/sFlamespeedMediumHigh 0.75

m3Obstructed Cloud Volume (1) 200

m3Obstructed Cloud Volume (2) 3000

m3Obstructed Cloud Volume (3) 6000

fractionLow Flame Speed Probability (1) 0

fractionLow Flame Speed Probability (2) 0.3

fractionLow Flame Speed Probability (3) 0.6

fractionMedium Flame Speed Probability (1) 0.3

fractionMedium Flame Speed Probability (2) 0.6

fractionMedium Flame Speed Probability (3) 0.9

fractionHigh Flame Speed Probability (1) 0.6

fractionHigh Flame Speed Probability (2) 0.9

fractionHigh Flame Speed Probability (3) 1

Explosion Parameters

barOver Pressure Level 1 0.02068

barOver Pressure Level 2 0.1379

barOver Pressure Level 3 0.2068

Explosion Location Criterion Cloud Front (LFL Fraction)

kgMinimum explosive mass 0

kJMinimum Explosion Energy 5E6

fractionExplosion Efficiency 0.1

Coefficient for zone of heavy damage 0.03

Coefficient for zone of light damage 0.06

%Explosion efficiency 10

Air or Ground burst Air burst

Explosion Mass Modification Factor 3

Use of mass modification factor Early and late explosions

Fireball and BLEVE Blast Parameters

kW/m2Maximum surface emissive power 400

Radiation Dose for Fireball risk calculations 5.784E6

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCTNO model flame temperature 1727

Mass Modification Factor 3

Calculation method for fireball DNV Recommended

sFireball Maximum Exposure Duration 20

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72
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Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Flammable Parameters

mHeight for calculation of flammable effects 0

mFlammable result grid step in X-direction 10

LFL fraction to finish 1

degAngle of inclination 0

Observer direction Variable

Flammable mass calculation method Mass between LFL and UFL

sFlammable Base averaging time 18.75

kW/m2Radiation level for Jet/Pool Fire Risk 35

fractionCut Off fraction for cloud volume 0.001

UFL Multiple for immediate ignition 1

sCut Off Time for Short Continuous Releases 20

Observer type radiation modelling flag Planar

Probit A Value -36.38

Probit B Value 2.56

Probit N Value 1.333

Height for reports Centreline Height

degAngle of orientation 0

fractionRelative tolerance for radiation calculations 0.01

 5.00Number of Lethality Ellipses

Ellipse linear spacing variable Probit

fractionMinimum Probability Of Death 0.01

 50.00Number of radiation/distance points in linked radiation calculations

Method for fitting ellipse to flash fire shape ChiSq method

Absolute tolerance for linked radiation calcs 1e-010

Solar radiation Exclude from calculations

For time-varying releases Don't Model Short Duration Effects

Match fireball duration and mass released No

General Parameters

sMaximum release duration 3600

mHeight for concentration output 0

degRotation 0

mLower Elevation 0

Multicomponent aerosol behaviour Single aerosol modelling
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General Risk Parameters

Use Free Field Modelling No Free Field

mDistance to Site Boundary 0

Late Pool Fire Exclude Effects

/AvgeYearMinimum Case Frequency 1e-012

Minimum Event Probability 1e-012

Population Omega Factor 0

 10.00Maximum Number of Subsquares across Ellipse

 1.00Maximum Number of Subdivisions per Square

Factor for Toxic F-N Spread 2

Grid Sizing Calculated

mGrid Bounds Minimum X -1000

mGrid Bounds Maximum X 1000

mGrid Bounds Minimum Y -1000

mGrid Bounds Maximum Y 1000

Grid Calculation Method Number of cells

mGrid cell size 10

 40,000.00Maximum number of cells

Aversion Index 1.2

Indoor Population Omega Factor 0

 1.00Number of wind subdivisions per sector

Method for handling Indoor/Outdoor risk Indoor and outdoor risk calculations

Inter-ellipse interpolation method Weighted

Method option Normal dispersion

Cylinder height over radius ratio 3

Building damage method Worst point

Reflection method Calculated Angle

 11.00Number of X steps per view

mMinimum X step 0.1

 5.00Number of time steps - continuous clouds

Between Cloud Views Minimise Gaps

Pressure exceedance curves Calculate

mElevation of Floor or Ceiling 0

Concentration method for filling Stoichiometric

Minimum probability of death for explosions 0.001

barMinimum Pressure Filter 0.01

Separation specification Use Ratio

Critical Separation Ratio 0.5

Cloud Shape of Area Integration Elliptical

Explosion efficiency method 100% efficiency

Explosion Type Calculation Method Polynomial Curve-Fit Equations

 30,000.00Number of Blast Curve Discretization Points

 2.00Maximum No. effect points along transect

Low to medium criterion 0.006

Medium to high criterion 0.08

Options available Volume Averaged

Method option: Ground reflection

Reflection factor 1

Unconfined Explosion Strength 2

fractionExplosion Efficiency 1

Flammable Mass Calculation Type Area Weighted Mass Integral

kJMinimum Explosion Energy 0

 100.00Maximum number of time steps

 10.00Number of timesteps - time varying clouds

Active Shut Down No Shut Down
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fractionFraction of Population Indoors for Societal Risk 0.9

fractionFraction of Population Indoors for Individual Risk 0

Indoor Vulnerability

Vulnerability Model Discrete Overpressure

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.1

barOverpressure for Lethality (2) 0.3

fractionLethality (1) 0.025

fractionLethality (2) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA -10.46

ProbitB 1.35

ProbitN 1

 2.00Number of overpressures

 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.001

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.05

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.099

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.001

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.05

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.099

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.001

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.05

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.099

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.001

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.05

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.099

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.001

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.05

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.099

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.001

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.05

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.099

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 0.1

fractionFireball (Individual Radiation Criteria Zone) 0.1

fractionFireball (Societal Flammable Probit Zone) 0.1

fractionFireball (Individual Flammable Probit Zone) 0.1

fractionJet Fire (Societal Radiation Criteria Zone) 0.1

fractionJet Fire (Individual Radiation Criteria Zone) 0.1

fractionJet Fire (Societal Flammable Probit Zone) 0.1

fractionJet Fire (Individual Flammable Probit Zone) 0.1

fractionPool Fire (Societal Radiation Criteria Zone) 0.1

fractionPool Fire (Individual Radiation Criteria Zone) 0.1

fractionPool Fire (Societal Flammable Probit Zone) 0.1

fractionPool Fire (Individual Flammable Probit Zone) 0.1

fractionLight Explosion Damage vulnerability 0.025
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fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Jet Fire Parameters

kW/m2Maximum SEP for a Jet Fire 400

sJet Fire Averaging Time 20

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCrosswind Angle 0

Correlation DNV Recommended

Horizontal Options Use standard method

Rate Modification Factor 3

sJet Fire Maximum Exposure Duration 20

Emissivity Method E and F calculated

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Outdoor Vulnerability

Vulnerability Model Overpressure Probit Method

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.3

fractionLethality (1) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA 1.47

ProbitB 1.35

ProbitN 1

 1.00Number of overpressures
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 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.01

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.5

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.99

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.01

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.5

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.99

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.01

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.5

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.99

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.01

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.5

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.99

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.01

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.5

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.99

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.01

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.5

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.99

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 1

fractionFireball (Individual Radiation Criteria Zone) 1

fractionFireball (Societal Flammable Probit Zone) 1

fractionFireball (Individual Flammable Probit Zone) 1

fractionJet Fire (Societal Radiation Criteria Zone) 1

fractionJet Fire (Individual Radiation Criteria Zone) 1

fractionJet Fire (Societal Flammable Probit Zone) 1

fractionJet Fire (Individual Flammable Probit Zone) 1

fractionPool Fire (Societal Radiation Criteria Zone) 1

fractionPool Fire (Individual Radiation Criteria Zone) 1

fractionPool Fire (Societal Flammable Probit Zone) 1

fractionPool Fire (Individual Flammable Probit Zone) 1

fractionLight Explosion Damage vulnerability 0

fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Pool Fire Parameters

sInstantaneous releases 10

sContinuous releases 10

Calculate Dose Not selected

Calculate Probit Not selected

Calculate Lethality Not selected

sMaxExposureDuration 20
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fractionRadiative fraction for general fires 0.4

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Pool Vaporization Parameters

kg/sToxics cut-off rate for pool evaporation 0.001

kg/sFlammable cut-off rate for pool evaporation 0.1

Concentration power to use in pool rate load calculation 1

 10.00Maximum number of pool evaporation rates

mmPool minimum thickness 5

kJ/m.s.degKSurface thermal conductivity 0.00221

Surface roughness factor 2.634

m2/sSurface thermal diffusivity 9.48E-7

Type of Bund Surface Concrete

mBund Height 0

Bund Failure Modeling Bund cannot fail

Toxic Parameters

Toxics: minimum probability of death 0.001

mToxics: height for calculation of effects 0

mToxics: results grid step in Y-direction 2.5

mToxics: results grid step in X-direction 25

Multi-comp. toxic calc. method Mixture Probit

sToxic Averaging Time - New Parameter 600

Probit Calculation Method Use Probit

/hrBuilding Exchange Rate 4

sTail Time 1800

Indoor Calculations Unselected

Wind Dependent Exchange Rate Case Specified

Set averaging time equal to exposure time Use a fixed averaging time

fractionCut-off fraction of toxic load for exposure time calculation 0.05

fractionCut-off concentration for exposure time calculations 0

Weather Parameters

barAtmospheric pressure 1.013

Atmospheric molecular weight 28.97

kJ/kg.degKAtmospheric specific heat at constant pressure 1.004

mWind speed reference height 10

mTemperature reference height 0

mCut-off height for wind speed profile 1

Wind speed profile Power Law

Atmospheric T and P Profile Temp.Logarithmic; Pres.Linear

degCAtmospheric Temperature 25

fractionRelative Humidity 0.8

Parameter 0.1

mmLength 183.2
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Surface Roughness Use Parameter

degCSurface Temperature for Dispersion Calculations 25

degCSurface Temperature for Pool Calculations 25

kW/m2Solar Radiation Flux 0.5

/hrBuilding Exchange Rate 4

sTail Time 1800

Surface Type User-defined

mMixing Layer Height for Pasquil Stability A 1300

mMixing Layer Height for Pasquil Stability A/B 1080

mMixing Layer Height for Pasquil Stability B 920

mMixing Layer Height for Pasquil Stability B/C 880

mMixing Layer Height for Pasquil Stability C 840

mMixing Layer Height for Pasquil Stability C/D 820

mMixing Layer Height for Pasquil Stability D 800

mMixing Layer Height for Pasquil Stability E 400

mMixing Layer Height for Pasquil Stability F 100

mMixing Layer Height for Pasquil Stability G 100
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Parameters

Discharge Parameters

Continuous Critical Weber number 12.5

Instantaneous Critical Weber number 12.5

Venting equation constant 24.82

Relief valve safety factor 1.2

Minimum RV diameter ratio 1

barCritical pressure greater than flow phase 0.3447

m/sMaximum release velocity 500

umMinimum drop diameter allowed 0.01

umMaximum drop diameter allowed 1E4

fractionDefault Liquid Fraction 1

Continuous Drop Slip factor 1

Instantaneous Drop Slip factor 1

 100.00Number of Time Steps

 1,000.00Maximum Number of Data Points

Tolerance 0.0001

Thermal coupling to the wall No modelling of heat transfer

Use Bernoulli for forced -phase liq-liq discharge Use compressible flow eqn

Capping of pipe flow rates Use leak scenario cap, disallow flashing

Velocity capping method FixedVelocity

Droplet Method - continuous only Modified CCPS

Thermodynamic Option for Gas Pipellines Non-ideal Gas

Excess Flow Valve velocity head losses 0

Non-Return Valve velocity head losses 0

Shut-Off Valve velocity head losses 0

/mFrequency of bends in long pipes 0

/mFrequency of couplings in long pipes 0

/mFrequency of junctions in long pipes 0

mLine length 10

mmPipe roughness 0.0457

/hrAir changes 3

mElevation 1

Atmospheric Expansion Method Closest to Initial Conditions

Tank Roof Failure Model Effects Instantaneous effects

/mFrequency of Excess Flow Valves 0

/mFrequency of Non-Return Valves 0

/mFrequency of Shut-Off Valves 0

Mechanism for forcing droplet breakup - Inst. Use flashing correlation

Mechanism for forcing droplet breakup - Cont Do not force correlation

Flashing in the orifice No flashing in the orifice

Handling of droplets Not Trapped

Indoor mass modification factor 3

Vacuum Relief Valve Operating

barVacuum Relief Valve Set Point 0

Dispersion Parameters

Expansion zone length/source diameter ratio 0.01

Near Field Passive Entrainment Parameter 1

Jet Model Morton et.al.

Jet entrainment coefficient alpha1 0.17

Jet entrainment coefficient alpha2 0.35
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Drag coefficient between plume and air 0

Dense cloud parameter gamma - continuous 0

Dense cloud parameter gamma - instant 0.3

Dense cloud parameter K - continuous 1.15

Dense cloud parameter K - instantaneous 1.15

Modeling of instantaneous expansion Standard Method

Maximum Cloud/Ambient Velocity Difference 0.1

Maximum Cloud/Ambient Density Difference 0.015

Maximum Non-passive entrainment fraction 0.3

Maximum Richardson number 15

Distance multiple for full passive entrainment 2

sCore Averaging Time 18.75

Ratio instantaneous/continuous sigma-y 1

Ratio instantaneous/continuous sigma-z 1

Droplet evaporation thermodynamics model Rainout, Non-equilibrium

Ratio Droplet/ expansion velocity for inst. release 0.8

kJ/kgExpansion energy cutoff for droplet angle 0.69

Coefficient of Initial Rainout 0

Flag to reset rainout position Do not reset rainout position

Richardson Number for passive transition above pool 0.015

Pool Vaporization entrainment parameter 1.5

Richardson number criterion for cloud lift-off -20

Flag for Heat/Water vapor transfer Heat and Water

Surface over which the dispersion occurs Land

degCMinimum temperature allowed -262.1

degCMaximum temperature allowed 626.9

m/sMinimum release velocity for cont. release 0.1

mMinimum Continuous Release Height 0

mMaximum distance for dispersion 5E4

mMaximum height for dispersion 1000

mMinimum cloud depth 0.02

Treatment of top mixing layer Constrained

Model In Use Best Estimate

Lee Length Calculate

Lee Half-Width Calculate

Lee Height Calculate

K-Factor Calculate

Switch Distance Calculate

mMaximum Initial Step Size 10

 5.00Minimum Number of Steps per Zone

Factor for Step Increase 1.2

 1,000.00Maximum Number of Output Steps

Flag for finite duration correction QI without Duration Adjustment

Quasi-instantaneous transition parameter 0.8

Relative tolerance for dispersion calculations 0.001

Relative tolerance for droplet calculations 0.001

sInitial integration step size - Instantaneous 0.01

mInitial integration step size - Continuous 0.01

sMaximum integration step size - Instantaneous 100

mMaximum integration step size - Continuous 100

Criterion for halting dispersion model Risk based

Impingement Option Use Velocity Modification Factor

m/sImpinged velocity limit 500

Impinged Velocity Factor 0.25

Dispersion Model to use Version 2 model
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sFixed step size - Instantaneous 0.01

mFixed step size - Continuous 0.1

 20.00Number of fixed size output steps

Multiplier for output step sizes 1.2

Event Tree Probabilities

fractionProbability of a BLEVE 1

fractionProbability of a Pool Fire 1

fractionToxic Probability 1

fractionContinuous no Rainout Immediate Ignition 0.3

fractionContinuous no Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous no Rainout Long Duration Horizontal Jet Fire 1

fractionContinuous no Rainout Long Duration Vertical Jet Fire 1

fractionContinuous no Rainout Short Duration Fraction 1

fractionContinuous no Rainout Short Duration BLEVE 1

fractionContinuous no Rainout Short Duration Flash Fire 0

fractionContinuous no Rainout Short Duration Explosion 0

fractionContinuous no Rainout Delayed Ignition Flash Fire 0.6

fractionContinuous no Rainout Delayed Ignition Explosion 0.4

fractionContinuous with Rainout Immediate Ignition 0.3

fractionContinuous with Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous with Rainout Long Duration Horizontal Jet Fire 0

fractionContinuous with Rainout Long Duration Horizontal Pool Fire 0

fractionContinuous with Rainout Long Duration Horizontal Jet Fire with Pool Fire 1

fractionContinuous with Rainout Long Duration Vertical Pool Fire 0

fractionContinuous with Rainout Long Duration Vertical Jet Fire 0

fractionContinuous with Rainout Short Duration Fraction 1

fractionContinuous with Rainout Long Duration Vertical Jet Fire with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE alone 0

fractionContinuous with Rainout Short Duration Flash Fire with Pool Fire 0

fractionContinuous with Rainout Short Duration Flash Fire Alone 0

fractionContinuous with Rainout Short Duration Explosion with Pool Fire 0

fractionContinuous with Rainout Short Duration Explosion Alone 0

fractionContinuous with Rainout Short Duration Pool Fire 0

fractionContinuous with Rainout Residual Pool Fire 0.15

fractionContinuous with Rainout Delayed Ignition Flash Fire 0.6

fractionContinuous with Rainout Delayed Ignition Explosion 0.4

fractionInstantaneous no Rainout Immediate Ignition 0.3

fractionInstantaneous no Rainout BLEVE 1

fractionInstantaneous no Rainout Immediate Flash Fire 0

fractionInstantaneous no Rainout Immediate Explosion 0

fractionInstantaneous no Rainout Delayed Ignition Flash Fire 0.6

fractionInstantaneous no Rainout Delayed Ignition Explosion 0.4

fractionInstantaneous with Rainout Immediate Ignition 0.3

fractionInstantaneous with Rainout BLEVE with Pool Fire 1

fractionInstantaneous with Rainout BLEVE Alone 0

fractionInstantaneous with Rainout Immediate Flash Fire with Pool Fire 0

fractionInstantaneous with Rainout Immediate Flash Fire Alone 0

fractionInstantaneous with Rainout Immediate Explosion with Pool Fire 0

fractionInstantaneous with Rainout Immediate Explosion Alone 0

fractionInstantaneous with Rainout Immediate Pool Fire Alone 0

fractionInstantaneous with Rainout Residual Pool Fire 0.15

fractionInstantaneous with Rainout Delayed Ignition Flash Fire 0.6

fractionInstantaneous with Rainout Delayed Ignition Explosion 0.4
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fractionImmediate Ignition 0.1

fractionExplosion Given Ignition 0.5

fractionLong Duration Jet Fire 0.5

fractionShort Duration Any Ignition of Cloud 0.5

fractionShort Duration Ignition of Cloud with Pool Fire 0

fractionLong Duration Horizontal Jet Fire with Pool 0

fractionLong Duration Vertical Jet Fire with Pool 0

fractionShort Duration Fraction for Effects 0

fractionShort Duration BLEVE not Flash Fire 0.5

Volume based explosion probabilities No

m/sFlamespeedLowMedium 0.45

m/sFlamespeedMediumHigh 0.75

m3Obstructed Cloud Volume (1) 200

m3Obstructed Cloud Volume (2) 3000

m3Obstructed Cloud Volume (3) 6000

fractionLow Flame Speed Probability (1) 0

fractionLow Flame Speed Probability (2) 0.3

fractionLow Flame Speed Probability (3) 0.6

fractionMedium Flame Speed Probability (1) 0.3

fractionMedium Flame Speed Probability (2) 0.6

fractionMedium Flame Speed Probability (3) 0.9

fractionHigh Flame Speed Probability (1) 0.6

fractionHigh Flame Speed Probability (2) 0.9

fractionHigh Flame Speed Probability (3) 1

Explosion Parameters

barOver Pressure Level 1 0.02068

barOver Pressure Level 2 0.1379

barOver Pressure Level 3 0.2068

Explosion Location Criterion Cloud Front (LFL Fraction)

kgMinimum explosive mass 0

kJMinimum Explosion Energy 5E6

fractionExplosion Efficiency 0.1

Coefficient for zone of heavy damage 0.03

Coefficient for zone of light damage 0.06

%Explosion efficiency 10

Air or Ground burst Air burst

Explosion Mass Modification Factor 3

Use of mass modification factor Early and late explosions

Fireball and BLEVE Blast Parameters

kW/m2Maximum surface emissive power 400

Radiation Dose for Fireball risk calculations 5.784E6

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCTNO model flame temperature 1727

Mass Modification Factor 3

Calculation method for fireball DNV Recommended

sFireball Maximum Exposure Duration 20

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72
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Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Flammable Parameters

mHeight for calculation of flammable effects 0

mFlammable result grid step in X-direction 10

LFL fraction to finish 1

degAngle of inclination 0

Observer direction Variable

Flammable mass calculation method Mass between LFL and UFL

sFlammable Base averaging time 18.75

kW/m2Radiation level for Jet/Pool Fire Risk 35

fractionCut Off fraction for cloud volume 0.001

UFL Multiple for immediate ignition 1

sCut Off Time for Short Continuous Releases 20

Observer type radiation modelling flag Planar

Probit A Value -36.38

Probit B Value 2.56

Probit N Value 1.333

Height for reports Centreline Height

degAngle of orientation 0

fractionRelative tolerance for radiation calculations 0.01

 5.00Number of Lethality Ellipses

Ellipse linear spacing variable Probit

fractionMinimum Probability Of Death 0.01

 50.00Number of radiation/distance points in linked radiation calculations

Method for fitting ellipse to flash fire shape ChiSq method

Absolute tolerance for linked radiation calcs 1e-010

Solar radiation Exclude from calculations

For time-varying releases Don't Model Short Duration Effects

Match fireball duration and mass released No

General Parameters

sMaximum release duration 3600

mHeight for concentration output 0

degRotation 0

mLower Elevation 0

Multicomponent aerosol behaviour Single aerosol modelling
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General Risk Parameters

Use Free Field Modelling No Free Field

mDistance to Site Boundary 0

Late Pool Fire Exclude Effects

/AvgeYearMinimum Case Frequency 1e-012

Minimum Event Probability 1e-012

Population Omega Factor 0

 10.00Maximum Number of Subsquares across Ellipse

 1.00Maximum Number of Subdivisions per Square

Factor for Toxic F-N Spread 2

Grid Sizing Calculated

mGrid Bounds Minimum X -1000

mGrid Bounds Maximum X 1000

mGrid Bounds Minimum Y -1000

mGrid Bounds Maximum Y 1000

Grid Calculation Method Number of cells

mGrid cell size 10

 40,000.00Maximum number of cells

Aversion Index 1.2

Indoor Population Omega Factor 0

 1.00Number of wind subdivisions per sector

Method for handling Indoor/Outdoor risk Indoor and outdoor risk calculations

Inter-ellipse interpolation method Weighted

Method option Normal dispersion

Cylinder height over radius ratio 3

Building damage method Worst point

Reflection method Calculated Angle

 11.00Number of X steps per view

mMinimum X step 0.1

 5.00Number of time steps - continuous clouds

Between Cloud Views Minimise Gaps

Pressure exceedance curves Calculate

mElevation of Floor or Ceiling 0

Concentration method for filling Stoichiometric

Minimum probability of death for explosions 0.001

barMinimum Pressure Filter 0.01

Separation specification Use Ratio

Critical Separation Ratio 0.5

Cloud Shape of Area Integration Elliptical

Explosion efficiency method 100% efficiency

Explosion Type Calculation Method Polynomial Curve-Fit Equations

 30,000.00Number of Blast Curve Discretization Points

 2.00Maximum No. effect points along transect

Low to medium criterion 0.006

Medium to high criterion 0.08

Options available Volume Averaged

Method option: Ground reflection

Reflection factor 1

Unconfined Explosion Strength 2

fractionExplosion Efficiency 1

Flammable Mass Calculation Type Area Weighted Mass Integral

kJMinimum Explosion Energy 0

 100.00Maximum number of time steps

 10.00Number of timesteps - time varying clouds

Active Shut Down No Shut Down
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fractionFraction of Population Indoors for Societal Risk 0.9

fractionFraction of Population Indoors for Individual Risk 0

Indoor Vulnerability

Vulnerability Model Discrete Overpressure

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.1

barOverpressure for Lethality (2) 0.3

fractionLethality (1) 0.025

fractionLethality (2) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA -10.46

ProbitB 1.35

ProbitN 1

 2.00Number of overpressures

 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.001

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.05

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.099

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.001

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.05

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.099

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.001

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.05

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.099

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.001

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.05

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.099

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.001

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.05

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.099

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.001

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.05

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.099

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 0.1

fractionFireball (Individual Radiation Criteria Zone) 0.1

fractionFireball (Societal Flammable Probit Zone) 0.1

fractionFireball (Individual Flammable Probit Zone) 0.1

fractionJet Fire (Societal Radiation Criteria Zone) 0.1

fractionJet Fire (Individual Radiation Criteria Zone) 0.1

fractionJet Fire (Societal Flammable Probit Zone) 0.1

fractionJet Fire (Individual Flammable Probit Zone) 0.1

fractionPool Fire (Societal Radiation Criteria Zone) 0.1

fractionPool Fire (Individual Radiation Criteria Zone) 0.1

fractionPool Fire (Societal Flammable Probit Zone) 0.1

fractionPool Fire (Individual Flammable Probit Zone) 0.1

fractionLight Explosion Damage vulnerability 0.025
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fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Jet Fire Parameters

kW/m2Maximum SEP for a Jet Fire 400

sJet Fire Averaging Time 20

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCrosswind Angle 0

Correlation DNV Recommended

Horizontal Options Use standard method

Rate Modification Factor 3

sJet Fire Maximum Exposure Duration 20

Emissivity Method E and F calculated

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Outdoor Vulnerability

Vulnerability Model Overpressure Probit Method

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.3

fractionLethality (1) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA 1.47

ProbitB 1.35

ProbitN 1

 1.00Number of overpressures
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 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.01

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.5

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.99

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.01

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.5

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.99

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.01

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.5

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.99

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.01

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.5

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.99

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.01

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.5

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.99

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.01

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.5

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.99

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 1

fractionFireball (Individual Radiation Criteria Zone) 1

fractionFireball (Societal Flammable Probit Zone) 1

fractionFireball (Individual Flammable Probit Zone) 1

fractionJet Fire (Societal Radiation Criteria Zone) 1

fractionJet Fire (Individual Radiation Criteria Zone) 1

fractionJet Fire (Societal Flammable Probit Zone) 1

fractionJet Fire (Individual Flammable Probit Zone) 1

fractionPool Fire (Societal Radiation Criteria Zone) 1

fractionPool Fire (Individual Radiation Criteria Zone) 1

fractionPool Fire (Societal Flammable Probit Zone) 1

fractionPool Fire (Individual Flammable Probit Zone) 1

fractionLight Explosion Damage vulnerability 0

fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Pool Fire Parameters

sInstantaneous releases 10

sContinuous releases 10

Calculate Dose Not selected

Calculate Probit Not selected

Calculate Lethality Not selected

sMaxExposureDuration 20
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fractionRadiative fraction for general fires 0.4

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Pool Vaporization Parameters

kg/sToxics cut-off rate for pool evaporation 0.001

kg/sFlammable cut-off rate for pool evaporation 0.1

Concentration power to use in pool rate load calculation 1

 10.00Maximum number of pool evaporation rates

mmPool minimum thickness 5

kJ/m.s.degKSurface thermal conductivity 0.00221

Surface roughness factor 2.634

m2/sSurface thermal diffusivity 9.48E-7

Type of Bund Surface Concrete

mBund Height 0

Bund Failure Modeling Bund cannot fail

Toxic Parameters

Toxics: minimum probability of death 0.001

mToxics: height for calculation of effects 0

mToxics: results grid step in Y-direction 2.5

mToxics: results grid step in X-direction 25

Multi-comp. toxic calc. method Mixture Probit

sToxic Averaging Time - New Parameter 600

Probit Calculation Method Use Probit

/hrBuilding Exchange Rate 4

sTail Time 1800

Indoor Calculations Unselected

Wind Dependent Exchange Rate Case Specified

Set averaging time equal to exposure time Use a fixed averaging time

fractionCut-off fraction of toxic load for exposure time calculation 0.05

fractionCut-off concentration for exposure time calculations 0

Weather Parameters

barAtmospheric pressure 1.013

Atmospheric molecular weight 28.97

kJ/kg.degKAtmospheric specific heat at constant pressure 1.004

mWind speed reference height 10

mTemperature reference height 0

mCut-off height for wind speed profile 1

Wind speed profile Power Law

Atmospheric T and P Profile Temp.Logarithmic; Pres.Linear

degCAtmospheric Temperature 25

fractionRelative Humidity 0.8

Parameter 0.1

mmLength 183.2
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Surface Roughness Use Parameter

degCSurface Temperature for Dispersion Calculations 25

degCSurface Temperature for Pool Calculations 25

kW/m2Solar Radiation Flux 0.5

/hrBuilding Exchange Rate 4

sTail Time 1800

Surface Type User-defined

mMixing Layer Height for Pasquil Stability A 1300

mMixing Layer Height for Pasquil Stability A/B 1080

mMixing Layer Height for Pasquil Stability B 920

mMixing Layer Height for Pasquil Stability B/C 880

mMixing Layer Height for Pasquil Stability C 840

mMixing Layer Height for Pasquil Stability C/D 820

mMixing Layer Height for Pasquil Stability D 800

mMixing Layer Height for Pasquil Stability E 400

mMixing Layer Height for Pasquil Stability F 100

mMixing Layer Height for Pasquil Stability G 100
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Tai Po Project_26Nov21_TGS_Test (RunRow NG)

Parameters

Discharge Parameters

Continuous Critical Weber number 12.5

Instantaneous Critical Weber number 12.5

Venting equation constant 24.82

Relief valve safety factor 1.2

Minimum RV diameter ratio 1

barCritical pressure greater than flow phase 0.3447

m/sMaximum release velocity 500

umMinimum drop diameter allowed 0.01

umMaximum drop diameter allowed 1E4

fractionDefault Liquid Fraction 1

Continuous Drop Slip factor 1

Instantaneous Drop Slip factor 1

 100.00Number of Time Steps

 1,000.00Maximum Number of Data Points

Tolerance 0.0001

Thermal coupling to the wall No modelling of heat transfer

Use Bernoulli for forced -phase liq-liq discharge Use compressible flow eqn

Capping of pipe flow rates Use leak scenario cap, disallow flashing

Velocity capping method FixedVelocity

Droplet Method - continuous only Modified CCPS

Thermodynamic Option for Gas Pipellines Non-ideal Gas

Excess Flow Valve velocity head losses 0

Non-Return Valve velocity head losses 0

Shut-Off Valve velocity head losses 0

/mFrequency of bends in long pipes 0

/mFrequency of couplings in long pipes 0

/mFrequency of junctions in long pipes 0

mLine length 10

mmPipe roughness 0.0457

/hrAir changes 3

mElevation 1

Atmospheric Expansion Method Closest to Initial Conditions

Tank Roof Failure Model Effects Instantaneous effects

/mFrequency of Excess Flow Valves 0

/mFrequency of Non-Return Valves 0

/mFrequency of Shut-Off Valves 0

Mechanism for forcing droplet breakup - Inst. Use flashing correlation

Mechanism for forcing droplet breakup - Cont Do not force correlation

Flashing in the orifice No flashing in the orifice

Handling of droplets Not Trapped

Indoor mass modification factor 3

Vacuum Relief Valve Operating

barVacuum Relief Valve Set Point 0

Dispersion Parameters

Expansion zone length/source diameter ratio 0.01

Near Field Passive Entrainment Parameter 1

Jet Model Morton et.al.

Jet entrainment coefficient alpha1 0.17

Jet entrainment coefficient alpha2 0.35
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Drag coefficient between plume and air 0

Dense cloud parameter gamma - continuous 0

Dense cloud parameter gamma - instant 0.3

Dense cloud parameter K - continuous 1.15

Dense cloud parameter K - instantaneous 1.15

Modeling of instantaneous expansion Standard Method

Maximum Cloud/Ambient Velocity Difference 0.1

Maximum Cloud/Ambient Density Difference 0.015

Maximum Non-passive entrainment fraction 0.3

Maximum Richardson number 15

Distance multiple for full passive entrainment 2

sCore Averaging Time 18.75

Ratio instantaneous/continuous sigma-y 1

Ratio instantaneous/continuous sigma-z 1

Droplet evaporation thermodynamics model Rainout, Non-equilibrium

Ratio Droplet/ expansion velocity for inst. release 0.8

kJ/kgExpansion energy cutoff for droplet angle 0.69

Coefficient of Initial Rainout 0

Flag to reset rainout position Do not reset rainout position

Richardson Number for passive transition above pool 0.015

Pool Vaporization entrainment parameter 1.5

Richardson number criterion for cloud lift-off -20

Flag for Heat/Water vapor transfer Heat and Water

Surface over which the dispersion occurs Land

degCMinimum temperature allowed -262.1

degCMaximum temperature allowed 626.9

m/sMinimum release velocity for cont. release 0.1

mMinimum Continuous Release Height 0

mMaximum distance for dispersion 5E4

mMaximum height for dispersion 1000

mMinimum cloud depth 0.02

Treatment of top mixing layer Constrained

Model In Use Best Estimate

Lee Length Calculate

Lee Half-Width Calculate

Lee Height Calculate

K-Factor Calculate

Switch Distance Calculate

mMaximum Initial Step Size 10

 5.00Minimum Number of Steps per Zone

Factor for Step Increase 1.2

 1,000.00Maximum Number of Output Steps

Flag for finite duration correction QI without Duration Adjustment

Quasi-instantaneous transition parameter 0.8

Relative tolerance for dispersion calculations 0.001

Relative tolerance for droplet calculations 0.001

sInitial integration step size - Instantaneous 0.01

mInitial integration step size - Continuous 0.01

sMaximum integration step size - Instantaneous 100

mMaximum integration step size - Continuous 100

Criterion for halting dispersion model Risk based

Impingement Option Use Velocity Modification Factor

m/sImpinged velocity limit 500

Impinged Velocity Factor 0.25

Dispersion Model to use Version 2 model
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sFixed step size - Instantaneous 0.01

mFixed step size - Continuous 0.1

 20.00Number of fixed size output steps

Multiplier for output step sizes 1.2

Event Tree Probabilities

fractionProbability of a BLEVE 1

fractionProbability of a Pool Fire 1

fractionToxic Probability 1

fractionContinuous no Rainout Immediate Ignition 0.3

fractionContinuous no Rainout Long Duration Horizontal Fraction 0.5

fractionContinuous no Rainout Long Duration Horizontal Jet Fire 0.5

fractionContinuous no Rainout Long Duration Vertical Jet Fire 0.5

fractionContinuous no Rainout Short Duration Fraction 1

fractionContinuous no Rainout Short Duration BLEVE 1

fractionContinuous no Rainout Short Duration Flash Fire 0

fractionContinuous no Rainout Short Duration Explosion 0

fractionContinuous no Rainout Delayed Ignition Flash Fire 0.6

fractionContinuous no Rainout Delayed Ignition Explosion 0.4

fractionContinuous with Rainout Immediate Ignition 0.3

fractionContinuous with Rainout Long Duration Horizontal Fraction 0.6

fractionContinuous with Rainout Long Duration Horizontal Jet Fire 0

fractionContinuous with Rainout Long Duration Horizontal Pool Fire 0

fractionContinuous with Rainout Long Duration Horizontal Jet Fire with Pool Fire 1

fractionContinuous with Rainout Long Duration Vertical Pool Fire 0

fractionContinuous with Rainout Long Duration Vertical Jet Fire 0

fractionContinuous with Rainout Short Duration Fraction 1

fractionContinuous with Rainout Long Duration Vertical Jet Fire with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE with Pool Fire 1

fractionContinuous with Rainout Short Duration BLEVE alone 0

fractionContinuous with Rainout Short Duration Flash Fire with Pool Fire 0

fractionContinuous with Rainout Short Duration Flash Fire Alone 0

fractionContinuous with Rainout Short Duration Explosion with Pool Fire 0

fractionContinuous with Rainout Short Duration Explosion Alone 0

fractionContinuous with Rainout Short Duration Pool Fire 0

fractionContinuous with Rainout Residual Pool Fire 0.15

fractionContinuous with Rainout Delayed Ignition Flash Fire 0.6

fractionContinuous with Rainout Delayed Ignition Explosion 0.4

fractionInstantaneous no Rainout Immediate Ignition 0.3

fractionInstantaneous no Rainout BLEVE 1

fractionInstantaneous no Rainout Immediate Flash Fire 0

fractionInstantaneous no Rainout Immediate Explosion 0

fractionInstantaneous no Rainout Delayed Ignition Flash Fire 0.6

fractionInstantaneous no Rainout Delayed Ignition Explosion 0.4

fractionInstantaneous with Rainout Immediate Ignition 0.3

fractionInstantaneous with Rainout BLEVE with Pool Fire 1

fractionInstantaneous with Rainout BLEVE Alone 0

fractionInstantaneous with Rainout Immediate Flash Fire with Pool Fire 0

fractionInstantaneous with Rainout Immediate Flash Fire Alone 0

fractionInstantaneous with Rainout Immediate Explosion with Pool Fire 0

fractionInstantaneous with Rainout Immediate Explosion Alone 0

fractionInstantaneous with Rainout Immediate Pool Fire Alone 0

fractionInstantaneous with Rainout Residual Pool Fire 0.15

fractionInstantaneous with Rainout Delayed Ignition Flash Fire 0.6

fractionInstantaneous with Rainout Delayed Ignition Explosion 0.4
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fractionImmediate Ignition 0.1

fractionExplosion Given Ignition 0.5

fractionLong Duration Jet Fire 0.5

fractionShort Duration Any Ignition of Cloud 0.5

fractionShort Duration Ignition of Cloud with Pool Fire 0

fractionLong Duration Horizontal Jet Fire with Pool 0

fractionLong Duration Vertical Jet Fire with Pool 0

fractionShort Duration Fraction for Effects 0

fractionShort Duration BLEVE not Flash Fire 0.5

Volume based explosion probabilities No

m/sFlamespeedLowMedium 0.45

m/sFlamespeedMediumHigh 0.75

m3Obstructed Cloud Volume (1) 200

m3Obstructed Cloud Volume (2) 3000

m3Obstructed Cloud Volume (3) 6000

fractionLow Flame Speed Probability (1) 0

fractionLow Flame Speed Probability (2) 0.3

fractionLow Flame Speed Probability (3) 0.6

fractionMedium Flame Speed Probability (1) 0.3

fractionMedium Flame Speed Probability (2) 0.6

fractionMedium Flame Speed Probability (3) 0.9

fractionHigh Flame Speed Probability (1) 0.6

fractionHigh Flame Speed Probability (2) 0.9

fractionHigh Flame Speed Probability (3) 1

Explosion Parameters

barOver Pressure Level 1 0.02068

barOver Pressure Level 2 0.1379

barOver Pressure Level 3 0.2068

Explosion Location Criterion Cloud Front (LFL Fraction)

kgMinimum explosive mass 0

kJMinimum Explosion Energy 5E6

fractionExplosion Efficiency 0.1

Coefficient for zone of heavy damage 0.03

Coefficient for zone of light damage 0.06

%Explosion efficiency 10

Air or Ground burst Air burst

Explosion Mass Modification Factor 3

Use of mass modification factor Early and late explosions

Fireball and BLEVE Blast Parameters

kW/m2Maximum surface emissive power 400

Radiation Dose for Fireball risk calculations 5.784E6

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCTNO model flame temperature 1727

Mass Modification Factor 3

Calculation method for fireball DNV Recommended

sFireball Maximum Exposure Duration 20

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72
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Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Ground Reflection Ground Burst

Ideal Gas Modeling Model as real gas

mMinimum Distance 0

 100.00Number of Distance Points

Flammable Parameters

mHeight for calculation of flammable effects 0

mFlammable result grid step in X-direction 10

LFL fraction to finish 1

degAngle of inclination 0

Observer direction Variable

Flammable mass calculation method Mass between LFL and UFL

sFlammable Base averaging time 18.75

kW/m2Radiation level for Jet/Pool Fire Risk 35

fractionCut Off fraction for cloud volume 0.001

UFL Multiple for immediate ignition 1

sCut Off Time for Short Continuous Releases 20

Observer type radiation modelling flag Planar

Probit A Value -36.38

Probit B Value 2.56

Probit N Value 1.333

Height for reports Centreline Height

degAngle of orientation 0

fractionRelative tolerance for radiation calculations 0.01

 5.00Number of Lethality Ellipses

Ellipse linear spacing variable Probit

fractionMinimum Probability Of Death 0.01

 50.00Number of radiation/distance points in linked radiation calculations

Method for fitting ellipse to flash fire shape ChiSq method

Absolute tolerance for linked radiation calcs 1e-010

Solar radiation Exclude from calculations

For time-varying releases Don't Model Short Duration Effects

Match fireball duration and mass released No

General Parameters

sMaximum release duration 3600

mHeight for concentration output 0

degRotation 0

mLower Elevation 0

Multicomponent aerosol behaviour Single aerosol modelling
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General Risk Parameters

Use Free Field Modelling No Free Field

mDistance to Site Boundary 0

Late Pool Fire Exclude Effects

/AvgeYearMinimum Case Frequency 1e-012

Minimum Event Probability 1e-012

Population Omega Factor 0

 10.00Maximum Number of Subsquares across Ellipse

 1.00Maximum Number of Subdivisions per Square

Factor for Toxic F-N Spread 2

Grid Sizing Calculated

mGrid Bounds Minimum X -330

mGrid Bounds Maximum X 1177

mGrid Bounds Minimum Y -650

mGrid Bounds Maximum Y 678

Grid Calculation Method Number of cells

mGrid cell size 10

 40,000.00Maximum number of cells

Aversion Index 1.2

Indoor Population Omega Factor 0

 1.00Number of wind subdivisions per sector

Method for handling Indoor/Outdoor risk Indoor and outdoor risk calculations

Inter-ellipse interpolation method Weighted

Method option Normal dispersion

Cylinder height over radius ratio 3

Building damage method Worst point

Reflection method Calculated Angle

 11.00Number of X steps per view

mMinimum X step 0.1

 5.00Number of time steps - continuous clouds

Between Cloud Views Minimise Gaps

Pressure exceedance curves Calculate

mElevation of Floor or Ceiling 0

Concentration method for filling Stoichiometric

Minimum probability of death for explosions 0.001

barMinimum Pressure Filter 0.01

Separation specification Use Ratio

Critical Separation Ratio 0.5

Cloud Shape of Area Integration Elliptical

Explosion efficiency method 100% efficiency

Explosion Type Calculation Method Polynomial Curve-Fit Equations

 30,000.00Number of Blast Curve Discretization Points

 2.00Maximum No. effect points along transect

Low to medium criterion 0.006

Medium to high criterion 0.08

Options available Volume Averaged

Method option: Ground reflection

Reflection factor 1

Unconfined Explosion Strength 2

fractionExplosion Efficiency 1

Flammable Mass Calculation Type Area Weighted Mass Integral

kJMinimum Explosion Energy 0

 100.00Maximum number of time steps

 10.00Number of timesteps - time varying clouds

Active Shut Down No Shut Down
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fractionFraction of Population Indoors for Societal Risk 0.9

fractionFraction of Population Indoors for Individual Risk 0

Indoor Vulnerability

Vulnerability Model Discrete Overpressure

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.1

barOverpressure for Lethality (2) 0.3

fractionLethality (1) 0.025

fractionLethality (2) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA -10.46

ProbitB 1.35

ProbitN 1

 2.00Number of overpressures

 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.001

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.05

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.099

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.001

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.05

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.099

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.001

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.05

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.099

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.001

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.05

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.099

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.001

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.05

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.099

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.001

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.05

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.099

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 0.1

fractionFireball (Individual Radiation Criteria Zone) 0.1

fractionFireball (Societal Flammable Probit Zone) 0.1

fractionFireball (Individual Flammable Probit Zone) 0.1

fractionJet Fire (Societal Radiation Criteria Zone) 0.1

fractionJet Fire (Individual Radiation Criteria Zone) 0.1

fractionJet Fire (Societal Flammable Probit Zone) 0.1

fractionJet Fire (Individual Flammable Probit Zone) 0.1

fractionPool Fire (Societal Radiation Criteria Zone) 0.1

fractionPool Fire (Individual Radiation Criteria Zone) 0.1

fractionPool Fire (Societal Flammable Probit Zone) 0.1

fractionPool Fire (Individual Flammable Probit Zone) 0.1

fractionLight Explosion Damage vulnerability 0.025
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fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Jet Fire Parameters

kW/m2Maximum SEP for a Jet Fire 400

sJet Fire Averaging Time 20

Calculate Dose Unselected

Calculate Probit Unselected

Calculate Lethality Unselected

degCrosswind Angle 0

Correlation DNV Recommended

Horizontal Options Use standard method

Rate Modification Factor 3

sJet Fire Maximum Exposure Duration 20

Emissivity Method E and F calculated

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Outdoor Vulnerability

Vulnerability Model Overpressure Probit Method

Pressure Method - Building calculation Reflected

Pressure Method - Individual Risk Side on

Pressure Method - Grid population Side on

barOverpressure for Lethality (1) 0.3

fractionLethality (1) 1

fractionLethality (1) 1

barEquation Constant (1) 0.3

Equation Exponent (1) 1

barOverpressure Offset (1) 0.3

N.s/m2Impulse Offset (1) 0

ProbitA 1.47

ProbitB 1.35

ProbitN 1

 1.00Number of overpressures
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 1.00Number of impulses

fractionPool Fire Radiation Soc Vulnerabilities (1) 0.01

fractionPool Fire Radiation Soc Vulnerabilities (2) 0.5

fractionPool Fire Radiation Soc Vulnerabilities (3) 0.99

fractionPool Fire Radiation Ind Vulnerabilities (1) 0.01

fractionPool Fire Radiation Ind Vulnerabilities (2) 0.5

fractionPool Fire Radiation Ind Vulnerabilities (3) 0.99

fractionFire Ball Radiation Soc Vulnerabilities (1) 0.01

fractionFire Ball Radiation Soc Vulnerabilities (2) 0.5

fractionFire Ball Radiation Soc Vulnerabilities (3) 0.99

fractionFire Ball Radiation Ind Vulnerabilities (1) 0.01

fractionFire Ball Radiation Ind Vulnerabilities (2) 0.5

fractionFire Ball Radiation Ind Vulnerabilities (3) 0.99

fractionJet Fire Radiation Soc Vulnerabilities (1) 0.01

fractionJet Fire Radiation Soc Vulnerabilities (2) 0.5

fractionJet Fire Radiation Soc Vulnerabilities (3) 0.99

fractionJet Fire Radiation Ind Vulnerabilities (1) 0.01

fractionJet Fire Radiation Ind Vulnerabilities (2) 0.5

fractionJet Fire Radiation Ind Vulnerabilities (3) 0.99

sExposure time required for damage from Pool Fire 20

sExposure time required for damage from Jet Fire 20

fractionFireball (Societal Radiation Criteria Zone) 1

fractionFireball (Individual Radiation Criteria Zone) 1

fractionFireball (Societal Flammable Probit Zone) 1

fractionFireball (Individual Flammable Probit Zone) 1

fractionJet Fire (Societal Radiation Criteria Zone) 1

fractionJet Fire (Individual Radiation Criteria Zone) 1

fractionJet Fire (Societal Flammable Probit Zone) 1

fractionJet Fire (Individual Flammable Probit Zone) 1

fractionPool Fire (Societal Radiation Criteria Zone) 1

fractionPool Fire (Individual Radiation Criteria Zone) 1

fractionPool Fire (Societal Flammable Probit Zone) 1

fractionPool Fire (Individual Flammable Probit Zone) 1

fractionLight Explosion Damage vulnerability 0

fractionHeavy explosion damage vulnerability 1

Method for Radiation Vulnerability Use Probit method

Flash Fire Vulnerability 1

Toxic Vulnerability 1

kW/m2Pool Fire Radiation Intensity Level (1) 9.8

kW/m2Pool Fire Radiation Intensity Level (2) 19.5

kW/m2Pool Fire Radiation Intensity Level (3) 35

kW/m2Jet Fire Radiation Intensity Level (1) 9.8

kW/m2Jet Fire Radiation Intensity Level (2) 19.5

kW/m2Jet Fire Radiation Intensity Level (3) 35

kW/m2Fire Ball Radiation Intensity Level (1) 9.8

kW/m2Fire Ball Radiation Intensity Level (2) 19.5

kW/m2Fire Ball Radiation Intensity Level (3) 35

Pool Fire Parameters

sInstantaneous releases 10

sContinuous releases 10

Calculate Dose Not selected

Calculate Probit Not selected

Calculate Lethality Not selected

sMaxExposureDuration 20
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fractionRadiative fraction for general fires 0.4

kW/m2Intensity Levels (1) 9.8

kW/m2Intensity Levels (2) 19.5

kW/m2Intensity Levels (3) 35

Dose Levels (1) 1.27E6

Dose Levels (2) 5.8E6

Dose Levels (3) 2.51E7

Probit Levels (1) 2.73

Probit Levels (2) 3.72

Probit Levels (3) 7.5

Lethality Levels (1) 0.01

Lethality Levels (2) 0.1

Lethality Levels (3) 1

Pool Vaporization Parameters

kg/sToxics cut-off rate for pool evaporation 0.001

kg/sFlammable cut-off rate for pool evaporation 0.1

Concentration power to use in pool rate load calculation 1

 10.00Maximum number of pool evaporation rates

mmPool minimum thickness 5

kJ/m.s.degKSurface thermal conductivity 0.00221

Surface roughness factor 2.634

m2/sSurface thermal diffusivity 9.48E-7

Type of Bund Surface Concrete

mBund Height 0

Bund Failure Modeling Bund cannot fail

Toxic Parameters

Toxics: minimum probability of death 0.001

mToxics: height for calculation of effects 0

mToxics: results grid step in Y-direction 2.5

mToxics: results grid step in X-direction 25

Multi-comp. toxic calc. method Mixture Probit

sToxic Averaging Time - New Parameter 600

Probit Calculation Method Use Probit

/hrBuilding Exchange Rate 4

sTail Time 1800

Indoor Calculations Unselected

Wind Dependent Exchange Rate Case Specified

Set averaging time equal to exposure time Use a fixed averaging time

fractionCut-off fraction of toxic load for exposure time calculation 0.05

fractionCut-off concentration for exposure time calculations 0

Weather Parameters

barAtmospheric pressure 1.013

Atmospheric molecular weight 28.97

kJ/kg.degKAtmospheric specific heat at constant pressure 1.004

mWind speed reference height 10

mTemperature reference height 0

mCut-off height for wind speed profile 1

Wind speed profile Power Law

Atmospheric T and P Profile Temp.Logarithmic; Pres.Linear

degCAtmospheric Temperature 25

fractionRelative Humidity 0.8

Parameter 0.1

mmLength 183.2
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Surface Roughness Use Parameter

degCSurface Temperature for Dispersion Calculations 25

degCSurface Temperature for Pool Calculations 25

kW/m2Solar Radiation Flux 0.5

/hrBuilding Exchange Rate 4

sTail Time 1800

Surface Type User-defined

mMixing Layer Height for Pasquil Stability A 1300

mMixing Layer Height for Pasquil Stability A/B 1080

mMixing Layer Height for Pasquil Stability B 920

mMixing Layer Height for Pasquil Stability B/C 880

mMixing Layer Height for Pasquil Stability C 840

mMixing Layer Height for Pasquil Stability C/D 820

mMixing Layer Height for Pasquil Stability D 800

mMixing Layer Height for Pasquil Stability E 400

mMixing Layer Height for Pasquil Stability F 100

mMixing Layer Height for Pasquil Stability G 100
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Table B1 : Representative Consequence Distances  

Section Name  Scenario Maximum Downwind Distance(m)  

JF(12.5 

kW/m2) 

FB(12.5 

kW/m2) 

PF(12.5 

kW/m2) 

FF(LFL) 

Naphtha filling lines to Naphtha 

Tanks  

10mm 30 - - 48 

25mm 66 - 22 150 

75mm 175 - 98 420 

Rupture 428 - 304 610 

Naphtha Tanks 300mm 221 - 160 400 

1000mm 420 - 160 880 

Catastrophic 

Rupture 

- - 160 800 

Piping from Naphtha piping to 

Pumps  

10mm 23 - 17 42 

25mm 32 - 52 100 

Rupture 38 - 52 165 

Naphtha Pumps  10mm 23 - 17 42 

Rupture 94 - 93 240 

Naphtha feed line to Feed Header  10mm 42 - - 39 

25mm 65 - 26 152 

Rupture 29 - 51 175 

Production trains consisting of 

Naphtha Vaporizer, Sulphur 

Hydrogenator, H2S Absorber, 

C.R.G Heater, C.R.G Reactor, 

Tubular Reformer, CO Converter, 

Heat Recovery Section, Carbonate 

Regenerator, CO2 Absorber and a 

Gas drying section. 

 

10mm - - - 5 

25mm 20 - - 12 

75mm 20 - - 12 

Rupture 17 - - 14 

Catastrophic 

Rupture 

- 155 - 43 

Town Gas Export Line 10mm - - - 5 

25mm 20 - - 13 

75mm 60 - - 50 

Rupture 80 - - 68 

Natural Gas Import Line 10mm 11 - - 7 

25mm 30 - - 19 

75mm 71 - - 64 

Rupture 305 - - 380 
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Section Name  Scenario Maximum Downwind Distance(m)  

JF(12.5 

kW/m2) 

FB(12.5 

kW/m2) 

PF(12.5 

kW/m2) 

FF(LFL) 

Bund Overtopping  Instantaneous Tank 

Removal 

- - 265 - 

Bund Overtopping  Tank Unzipping  - - 265 - 
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ACCIDENTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



  

 

Planning Application for Tai Po Bus Depot at Dai Fuk Street, Tai Po, NT 

Historical Accidents related to Naphtha 

 

A review of the MHIDAS database for historical accidents pertaining to Naphtha storage 

and transfer was carried out. The causes of the historical accidents is summarised in Table 

C1.  

Table C0.1 Historical Accidents associated with Naphtha 

Hazardous Events Cause 

Tank Fire Earthquake, Fire escalation, lightning 

Bund Fire Spillage/Pipe Leakage and subsequent 

ignited 

Pool Fire Tank/Pipe Leakage or Spillage and 

subsequent ignited 

Release but not ignited, bund contained Earthquake lead to tank rupture 

 

Hazards identified with Naphtha 

 

Failures of gas facilities are subject to various initial events as shown in Table C2 

Table C2 Hazards associated with Naphtha 

Location Categories Potential initial 

events 

Naphtha Filling line  Loss of containment   Naphtha leak 

from filling piping 

Gas Plant – Naphtha 

Storage Tank 

Loss of containment  Naphtha leak 

from tank 

 Naphtha leak 

from pipework 

Gas Plant  Loss of containment  Naphtha leakage 
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Table C3 Hazards associated with Towngas 

Location Categories Potential initial 

events 

 Gas Station 

 Gas Plant – 

Reforming 

Process 

 Gas Plant - 

Pipeline 

Spontaneous failure   Pipeline failure 

 Process vessel     

failure 

 Pumps Failure 

Partial failure  Process vessel 

leakage 

 Pipeline leakage 

 Blown seal 

 

Failure of a process vessel can be cold catastrophic failures and pipeline failures are line 

ruptures. These may occur due to thermal and pressure loading, material or construction 

defect leading to instantaneous release of Towngas. In cold partial failure, it results in 

continuous release of Towngas to the atmosphere through a crack or leak.    
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1 INTRODUCTION 

1.1 Background 

1.1.1 At present, Dai Fuk Street is operating as a bus depot by the Kowloon Motor Bus Co.(1933) 
Limited. (hereafter, the Applicant).  In order to meet the future operational needs, it is proposed 
to construct a four-storeys building to provide additional bus parking spaces and supporting 
facilities (hereafter, the proposed bus depot).  

1.1.2 The Site is about 14,600 m2 and is zoned “Other Specified Uses” (OU) under the current OZP 
S/TP/28, restricted to 2-storey high.  A draft short-term tenancy (STT) has been granted by the 
Government for use as a bus depot with temporary building structures in 2019.  Note that the 
“Bus Depot” use is permitted under Colum 1 of OU on the Tai Po Outline Zoning Plan No. 
S/TP/28.   

1.1.3 LLA Consultancy Limited was commissioned to undertake a traffic impact assessment study in 
support of the S16 planning application.  This report presents the findings of the study. 

1.2 Objectives 

1.2.1 The objectives of the study are as follows: 

 to review the existing traffic conditions in the vicinity of the proposed bus depot; 

 to project the future traffic situation of the surrounding network in vicinity of the proposed bus 
depot; 

 to estimate the traffic generation from the proposed bus depot; 

 to appraise the potential traffic impact and propose appropriate traffic improvement 
measures, if necessary; and  

 to recommend the access arrangement of the proposed bus depot. 
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2 THE PROPOSED DEVELOPEMNT 

2.1 The Location 

2.1.1 The Subject Site with a site area of 14,600m2 is located on the northeast side of Tai Po Town, 
bounded by Ting Kok Road to the west and Dai Fuk Street to the south, immediately adjoining 
the GIC site to the north and facing Tai Po Industrial Estate to the east.  To the south of Dai Fuk 
Street is Construction Industry Council (CIC) Tai Po Training Ground, while Tai Po Waterfront 
Park is located at the far south.   

2.1.2 The Site is currently operating as an open-air bus depot and the vehicular access is located at 
Dai Fuk Street.  The location of the Site is presented in Figure 2.1. 

2.2 The Proposed Bus Depot 

2.2.1 The vehicular access of the proposed bus depot will be located at Dai Fuk Street.  The 
proposed bus depot will provide a total of 363 bus parking spaces for electric buses.  Moreover, 
an additional 80 maintenance bays will also be provided within the proposed bus depot.  The 
proposed bus depot layout plan is enclosed in Appendix A.  

2.2.2 For the daily operation, most of the buses leave and return to the depot between 00:00am and 
6:00am.  There are limited number of buses leave and return the depot during day time.   

2.2.3 The traffic of the proposed bus depot is anticipated to operate in a similar pattern as the existing 
bus depot.  Therefore, the traffic generated from the bus depot will not affect the normal 
highway peak hour traffic.   

2.3 Swept Path Analysis 

2.3.1 To ensure an efficient layout is being designed, swept path analysis was conducted and 
demonstrated that adequate space is provided for the bus for manoeuvring as shown in 
Appendix B. 
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3 EXISTING TRAFFIC CONDITION 

3.1 The Existing Road Network 

3.1.1 Yuen Shin Road is a dual-two primary distributor.  It connects Ting Kok Road to its northern end 
and Tolo Highway to its southern end.  It serves as a major connection for Tai Po area to Tolo 
Highway.  Footpaths and cycle tracks are found on some sections of the road.  In 2020, Yuen 
Shin Road carried an AADT of 38,240 vehicles. 

3.1.2 Ting Kok Road is a district distributor connects Tai Mei Tuk to Tai Po and Tai Wo area.  The 
section between Nam Wan Road and Dai Kwai Street carried an AADT of 29,430 vehicles. 

3.1.3 Dai Fuk Street is a local road which the vehicular access of the existing bus depot located, it 
links the existing bus depot to Yuen Shin Road and Ting Kok Road.  

3.2 Traffic Count Surveys 

3.2.1 In order to appraise the existing traffic conditions, vehicle count survey was carried out during 
the time period from 0:00am to 6:00am on 23 February 2021 (Tuesday) at the key junctions in 
the vicinity of the Site.  The locations of the surveyed junctions and the area of influence are 
presented in Figure 3.1. 

 J/O Ting Kok Road / Dai Fuk Street / Yuen Shin Road 

 J/O Yuen Shin Road / Dai Fat Street 

 J/O Yuen Shin Road / Tai Po Tai Wo Road 

 J/O Ting Kok Road / Nam Wan Road 

 J/O Ting Kok Road / Ting Tai Road / Ting Lai Road; and 

 J/O Ting Tai Road / Tai Po Tai Wo Road 

3.2.2 The identified peak hours in the surveyed time period are 0:00am to 1:00am and 5:00am to 
6:00am.  Having considered that the traffic conditions have been unstable in the territory due to 
COVID-19, a conservative factor of +1.4% (to be discussed in Section 4.2) was added to the 
surveyed traffic flows considering a normal situation without COVID-19.  The existing 2021 
traffic flows are presented in Figure 3.2. 

3.3 Existing Junction Capacity Assessment 

3.3.1 Based on the observed traffic flows, the performance of the surveyed junctions was assessed.  
The results are summarized and presented in Table 3.1 and the detailed calculation sheets are 
attached in Appendix C. 

Table 3.1  Existing Junction Capacity Assessment 

Ref. Junction 
Type/ Capacity 

Index(1) 
Peak Hour 

Returning Leaving 

J1 Ting Kok Road / Dai Fuk Street / Yuen Shin Road Signalized/RC 525% 549% 

J2 Yuen Shin Road / Dai Fat Street Signalized/RC 559% 603% 

J3 Yuen Shin Road / Tai Po Tai Wo Road Signalized/RC 475% 961% 

J4 Ting Kok Road / Nam Wan Road Signalized/RC 360% 327% 

J5 Ting Kok Road / Ting Tai Road / Ting Lai Road Signalized/RC 445% 306% 

J6 Ting Tai Road / Tai Po Tai Wo Road Signalized/RC 289% 309% 

Note:  (1)  RC = Reserve Capacity for signalized junction. 

3.3.2 The assessment results indicated that all junctions in the vicinity are operating satisfactory 
during the surveyed peak hour. 
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4 FUTURE TRAFFIC SITUATION 

4.1 Design Year 

4.1.1 It is anticipated that the proposed bus depot will start operation in 2025.  To consider 3 years 
after the commencement of operation, a design year of 2028 will be adopted in this study.  

4.2 Traffic Growth 

ATC Historical Data 

4.2.1 Reference was made to the 2016 to 2020 Annual Traffic Census Reports published by the 
Transport Department, to determine the traffic growth.  The traffic data recorded at counting 
stations in the vicinity of the Application Site are shown in Table 4.1a. 

Table 4.1a Annual Traffic Census Data (2016 – 2020) 

Stn. 
No. 

Road Section AADT(1) Avg 
Growth

% Road From To 2016 2017 2018 2019 2020 

5006 
Ting Kok 
Rd 

Nam Wan 
Rd 

Dai Kwai 
St 

29,650 30,680 
(3.5%) 

30,900 
(0.7%) 

30,840 
(-0.2%) 

29,430 
(-4.6%) -0.2% 

5243 
Ting Kok 
Rd 

Nam Wan 
Rd 

Tai Po Tai 
Wo Rd 

17,170 16,900 
(-1.6%) 

16,450 
(-2.7%) 

18,890 
(14.8%) 

18,110 
(-4.1%) 1.3% 

5862 
Tai Po Tai 
Wo Rd 

Nam Wan 
Rd 

Yuen 
Shin Rd 

27,240 28,340 
(4%) 

29,240 
(3.2%) 

30,410 
(4%) 

28,950 
(-4.8%) 1.5% 

6057 
Yuen 
Shin Rd 

Tolo 
Highway 

Ting Kok 
Rd 

47,860 37,750 
(-21.1%) 

38,630 
(2.3%) 

40,170 
(4%) 

38,240 
(-4.8%) -5.5% 

   Total 121,920 113,670 
(-6.8%) 

115,220 
(1.4%) 

120,310 
(4.4%) 

114,730 
(-4.6%) -1.5% 

    Note: (1)   Figures in bracket indicated the % increase/decrease between two years. 

4.2.2 Table 4.1a shows that the AADT at the concerned ATC stations has an overall annual growth of   
negative 1.5% in between the years 2016 to 2020.  However, having considered the historical 
traffic data of 2019 and 2020 was affected by the social event and pandemic, reference was 
also made to data before these two years and shown in Table 4.1b. 

Table 4.1b Annual Traffic Census Data  (2014 – 2018) 

Stn. 
No. 

Road Section AADT(1) Avg 
Growth

% Road From To 2014 2015 2016 2017 2018 

5006 
Ting Kok 
Rd 

Nam Wan 
Rd 

Dai Kwai 
St 

26,060 26,760 
(2.7%) 

29,650 
(10.8%) 

30,680 
(3.5%) 

30,900 
(0.7%) 4.4% 

5243 
Ting Kok 
Rd 

Nam Wan 
Rd 

Tai Po Tai 
Wo Rd 

16,630 16,490 
(-0.8%) 

17,170 
(4.1%) 

16,900 
(-1.6%) 

16,450 
(-2.7%) -0.3% 

5862 
Tai Po Tai 
Wo Rd 

Nam Wan 
Rd 

Yuen 
Shin Rd 

24,320 25,440 
(4.6%) 

27,240 
(7.1%) 

28,340 
(4%) 

29,240 
(3.2%) 4.7% 

6057 
Yuen 
Shin Rd 

Tolo 
Highway 

Ting Kok 
Rd 

43,300 45,300 
(4.6%) 

47,860 
(5.7%) 

37,750 
(-21.1%) 

38,630 
(2.3%) -2.8% 

   Total 110,310 113,990 
(3.3%) 

121,920 
(7%) 

113,670 
(-6.8%) 

115,220 
(1.4%) 1.1% 

    Note: (1)   Figures in bracket indicated the % increase/decrease between two years. 

4.2.3 Table 4.1a shows that the AADT at the concerned ATC stations has an overall annual growth of   
1.1% in between the years 2014 to 2018. 
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Territorial Population and Employment Data Matrix (TPEDM) Projection Data 

4.2.4 Reference was also made to the 2019–based TPEDM published by the Planning Department.  
The population and employment data of year 2019 and 2031 in the Tai Po District are 
summarized in Table 4.2. 

Table 4.2 Population and Employment Data in Tai Po District 

Year Population Employment Total 

2019 250,050 86,750 336,800 

2031 263,800 78,550 342,350 

Average Annual Growth Rate 0.4% -0.8% 0.1% 

4.2.5 As shown in Table 4.2, the projected average annual growth rate of the population, employment 
and total number under the TPEDM in Tai Po district is +0.4%, -0.8% and +0.1% respectively 
between the years 2019 to 2031.  Having considered the growth rates derived from ATC and 
TPEDM data are less than +1.4% (growth rate adopted in previous TIA report), to be 
conservative, the growth rate of +1.4% is adopted for the subsequent traffic forecast. 

4.3 Development Traffic of the Proposed Bus Depot 

4.3.1 The proposed bus depot will provide 363 bus parking spaces will be provided for electric buses.  
The proposed bus depot is anticipated to operate in a similar pattern as existing depot.  
According to the projected schedule provided by the Applicant, the proposed bus depot will 
attract and generate 300 vehicle trips (1-way), which equivalent to 600 pcu/hr, during the bus 
returning peak hour and leaving peak hour, respectively.  The development traffic is distributed 
onto the road network as shown in Figure 4.1. 

4.4 Reference and Design Flows 

4.4.1 The 2028 Reference Flows (Figure 4.2), i.e. the traffic flows in the local road were estimated 
based on the following equation.   

2028 Reference Flows   =  2021 Existing Flows x (1 + 1.4%)7  

4.4.2 The 2028 Design Flows (Figure 4.3), i.e. the traffic flows in the local road network with the 
additional traffic generated by the proposed bus depot were estimated based on the following 
equation: 

2028 Design Flows  =  2028 Reference Flows + Additional Traffic Flows Generated  
   by the Proposed Bus Depot 

4.5 Future Junction Capacity Assessment  

4.5.1 Junction capacity assessment was carried out for design year 2028.  The junction capacity 
assessment results are shown in Table 4.3 and detailed junction calculation sheets are 
attached in Appendix D. 
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Table 4.3  Year 2028 Junction Capacity Assessment 

Ref. Junction 
Type/ 

Capacity 
Index(1) 

Reference Design 

Returning Leaving Returning Leaving 

J1 
Ting Kok Road / Dai Fuk 
Street / Yuen Shin Road 

Signalized/
RC 

465% 485% 32% 129% 

J2 
Yuen Shin Road / Dai Fat 
Street 

Signalized/
RC 

494% 537% 237% 249% 

J3 
Yuen Shin Road / Tai Po 
Tai Wo Road 

Signalized/
RC 

420% 856% 293% 443% 

J4 
Ting Kok Road / Nam Wan 
Road 

Signalized/
RC 

317% 304% 147% 185% 

J5 
Ting Kok Road / Ting Tai 
Road / Ting Lai Road 

Signalized/
RC 

399% 266% 194% 197% 

J6 
Ting Tai Road / Tai Po Tai 
Wo Road 

Signalized/
RC 

253% 270% 253% 158% 

Note: (1)  RC = Reserve Capacity for signalized junction. 

4.5.2 The results show that the surveyed junctions are expected to operate with capacities during the 
bus returning and leaving peak hour in 2028.  The junctions analysed have sufficient capacity to 
accommodate the expected traffic growth and the traffic generated by the proposed bus depot. 
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5 SUMMARY AND CONCLUSION 

5.1 Summary 

5.1.1 At present, Dai Fuk Street is operating as a bus depot by the Kowloon Motor Bus Co.(1933) 
Limited.  In order to meet the future operational needs, it is proposed to construct a four-storeys 
building to provide additional bus parking spaces and supporting facilities.   

5.1.2 The vehicular access of the proposed bus depot will be located at Dai Fuk Street.  The 
proposed bus depot will provide a total of 363 bus parking spaces for electric buses.  The traffic 
of the proposed bus depot is anticipated to operate in a similar pattern as the existing bus depot.  
Therefore, the traffic generated from the proposed bus depot will not affect the normal highway 
peak hour traffic. 

5.1.3 Traffic count survey was conducted to establish the current traffic conditions at the concerned 
junctions during the time period from 0:00am to 6:00am on 23 February 2021 (Tuesday).   

5.1.4 The proposed bus depot is expected to generate and attract a traffic of 600 pcu/hr during the 
returning and leaving peak hour.  By assigning the proposed development traffic to the 2028 
Reference Flows, the 2028 Design Flows were obtained.   

5.1.5 Junction capacity assessments were carried out for the key junctions for Reference and Design 
scenarios in 2028.  The results show that the surveyed junctions are expected to operate with 
capacities during the peak hour in 2028.  

5.2 Conclusion 

5.2.1 It is concluded from this study that the proposed bus depot will not induce significant traffic 
impact to the surrounding road network and therefore, the proposal is acceptable in traffic 
viewpoint. 
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Swept path Analysis 
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Appendix C 

Junction Capacity Assessments 

- Existing Scenario  
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Appendix D 

Junction Capacity Assessments 

- Reference & Design Scenarios 
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ID Task Name Start Finish

1 Sec. 16 Submission 1/12/22 28/2/23

2 Direct EP (8 months) 1/12/22 31/7/23

3 Land Contamination Works (6-9.5m) 15/12/22 30/9/23

4 Land Matters 1/3/23 31/8/23

5 GI Works (3 months) 1/2/23 30/4/23

6 BD Submissions 1/5/23 30/11/23

7 Demolition Works (3 months) 1/12/23 29/2/24

8 Foundation Works (8 months) 1/3/24 31/10/24

9 Superstructure Works (8 months) 1/11/24 30/6/25

10 BD BA13 Submission (2 months) 1/7/25 31/8/25
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Appendix III of RNTPC  

Paper No. A/TP/685A 

 

Recommended Advisory Clauses 

 

(a) to note the comments of the Chief Building Surveyor/New Territories West, Buildings 

Department that: 

 

(i) before any new building works (including containers/open sheds as temporary 

buildings) are to be carried out on the application site, the prior approval and 

consent from the Building Authority (BA) should be obtained, otherwise they are 

Unauthorized Building Works (UBW).  An Authorized Person (AP) should be 

appointed as the co-ordinator for the proposed building works in accordance with 

the Buildings Ordinance (BO);  

 

(ii) for UBW erected on leased land, enforcement action may be taken by the BA to 

effect their removal in accordance with Buildings Department (BD)’s enforcement 

policy against UBW as and when necessary.  The granting of any planning 

approval should not be construed as an acceptance of any existing building works 

or UBW on the application site under the BO 

 

(iii) if the Site abuts on a specified street of not less than 4.5m wide, its permitted 

development intensity shall be within the permissible plot ratio and site coverage 

as stipulated in the First Schedule of the Building (Planning) Regulations (B(P)R);   

 

(iv) the Site shall be provided with means of obtaining access thereto from a street and 

emergency vehicular access in accordance with Regulations 5 and 41D of the 

B(P)R respectively; and 

 

(v) formal submission of any proposed new building works for approval and consent 

under the BO is required.  Detailed consideration will be made at the building plan 

submission stage. 

 

(b) to note the comments of the Chief Architect/Central Management Division 2, 

Architectural Services Department that the applicant is suggested to provide 20% 

greenery within the Site in accordance with PNAP APP-152;  

 

(c) to note the comments of the Director of Environmental Protection that since the subject 

development is classified as a designated project under Item A.6, Part I, Schedule 2 of 

the Environmental Impact Assessment (EIA) Ordinance, the applicant is reminded to 

follow the statutory EIA process and obtain an environmental permit for the 

construction and operation of the project; 

 

(d) to note the comments of the Director of Fire Services that:  

 

(i) detailed fire services requirements will be formulated upon receipt of formal 

submission of general building plans.  Nevertheless, applicant is advised to 

observe the requirements of emergency vehicular access (EVA) as stipulated in 

Section 6, Part D of the Code of Practice for Fire Safety in Buildings 2011, which 

is administered by the BD; 

 

(ii) applicant is also advised to observe FSD Circular Letter No. 4/2020 for additional 

fire safety requirements for car parking facilities installed with electric vehicle 
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charging facilities; and 

 

(iii) comments in relation to Potentially Hazardous Installations would be offered upon 

receipt of formal submission/ referral via the Coordinating Committee on Land-

use Planning and Control relating to Potentially Hazardous Installations (CCPHI). 

 

(e) to note the comments of the Director of Electrical and Mechanical Services that the 

quantitative risk assessment has to be submitted to the CCPHI as soon as practicable in 

early design stage for their consideration and endorsement. 
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