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1 INTRODUCTION 
1.1 Background 
1.1.1 Asia Infrastructure Solutions Limited was commissioned by Yuba Company 

Limited to prepare this Drainage Impact Assessment report (“DIA”) in support of 
the Section 12A Planning Application (“S12A”)/ Rezoning Request (“RR”) to 
amend the Approved Wan Chai Outline Zoning Plan No. S/H5/31 (the “Approved 
OZP”) at Nos. 1, 1A, 2 and 3 Hill Side Terrace (“HST”), No. 55 Ship Street [a.k.a 
Nam Koo Terrace (“NKT”)], Nos. 1 - 5 Schooner Street, No. 53 Ship Street, No. 
18 Sau Wa Fong, Inland Lot No. 9048 (“IL 9048”) and adjoining Government 
Land, Wan Chai (the “Site”/ “Rezoning Site”).  

1.1.2 The Rezoning Site is currently zoned “Comprehensive Development Area” 
(“CDA”) and “Residential (Group C)” (“R(C)”) and minor encroachment into the 
“Open Space” (“O”) and “Government, Institution or Community” (“G/IC”) and falls 
into area shown as ‘Road’ on the Approved OZP. This RR seeks to rezone the 
Site to “Other Specified Uses (Residential Development with Historical Building 
Conserved)” (“OU(RDHBC)”) and “Other Specified Uses (Elevated Walkway)” 
(“OU(EW)”) zone to facilitate a Comprehensive Residential Development with 
supporting commercial uses and conservation of the NKT in-situ. The RR also 
seeks to relax the plot ratio (“PR”) restriction to the level permitted under Building 
(Planning) Regulations (“B(P)R”) and building height (“BH”) restriction to 120mPD 
correspondingly. An Indicative Development Scheme (“IDS”) which comprises of 
one 24-storey residential and commercial building over 3-storey podium with NKT 
preserved in-situ is put forth to demonstrate the development intention and the 
feasibility of the Proposed “OU(RDHBC)” zone.  

1.1.3 Please refer to Appendix 1 of Supplementary Planning Statement for the 
Architectural plans. 

1.1.4 This Drainage Impact Assessment (DIA) takes into account the public drainage 
works that will result from the construction of the Hopewell Centre II Development 
(HCII) located immediately east of the Site. 

1.2 Objectives 
1.2.1 The objectives of DIA are as follow: 

 Identify any potential drainage impact arising from the Indicative Development 
Scheme; 

 Assess the impact of the Indicative Development Scheme on the permanent 
diverted stormwater drainage system proposed as part of the construction of 
the Indicative Development Scheme; and 

 Identify design requirements for the drainage system of the Indicative 
Development Scheme. 

1.3 Information Available for the Study 

1.3.1 The following information was reviewed for DIA: 
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a. DSD Drawings No. 11-SW-14B-3, 11-SW-14B-4 and 11-SW-14D-2 showing the as-
constructed drainage and sewerage information; 

b. DSD Stormwater Drainage Manual (SDM) (Fifth Edition, January 2018); 

c. DSD Advice Note No. 1, Application of the Drainage Impact Assessment Process for 
Private Sector Projects (September 2010); 

d. Hopewell Centre II Development DIA Report No. EB000176/HCII2017/R08 V3. 

2 PROJECT OUTLINE 
2.1 Project Title 
2.1.1 The tentative project title is “Proposed Amendment To The Approved Wan Chai 

Outline Zoning Plan No. S/H5/31 From “Comprehensive Development Area”, 
“Residential (Group C)”, “Open Space” And “Government, Institution Or 
Community” Zones And Area Shown As ‘Road’ To “Other Specified Uses 
(Residential Development With Historical Building Conserved)” And “Other 
Specified Uses (Elevated Walkway)” At Nos. 1, 1a, 2 And 3 Hill Side Terrace, No. 
55 Ship Street (A.K.A. Nam Koo Terrace), Nos. 1 - 5 Schooner Street, No. 53 
Ship Street, No. 18 Sau Wa Fong, Inland Lot No. 9048 And Adjoining 
Government Land, Wan Chai.   

2.2 Proponent 
2.2.1 The proponent of the project is Yuba Company Limited. 

2.3 Nature and Description of Project 
2.3.1 The Indicative Development Scheme comprises of a 24-storey residential and 

commercial building with 3 podium levels. The G/F is mainly proposed for retail 
use whereas the 2/F and 3/F of the podium are reserved for E&M and residential 
recreational facilities.  

2.3.2 The scope of this DIA comprises the drainage downstream of the Indicative 
Development Scheme at Sik On Street to the drainage system at Queen’s Road 
East, and all of the upstream sewers affected by the works. 

2.4 Location 
The Rezoning Site is located at southwestern part of Wan Chai. It is bounded by 
Schooner Street and Greenland House to the north, Ship Street to the east, St. 
Francis' Canossian College to the south and St. Francis' Canossian School to the 
west.  

2.5 Area of Rezoning Site 
2.5.1 The Rezoning Site has a site area of 3,157.6m2, in which the Development Site 

Area is 3,140.7m2 after excluding the elevated walkway above Ship Street 
staircase.  
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3 PLANNING AND IMPLEMENTATION OF PROGRAMME 
3.1 Planning and Implementation 
3.1.1 The Indicative Development Scheme will be constructed in one single phase. 

3.2 Project Interface 
3.2.1 This DIA takes into account the permanent stormwater drainage diversion works, 

the redefined catchments and the reconstruction works of Ship Street that will 
result from the construction of the HCII, located immediately East of the Rezoning 
Site. 

3.2.2 The surface runoff from the site will be discharged to the 450 mm diameter 
drainage pipeline adjacent to the site at Schooner Street. This pipeline is part of 
the public drainage works proposed under the HCII.  

3.2.3 For reference, proposed public drainage works under the HCII are shown in 
drawing no. D006-EA01425-HCII-06 extracted from HCII DIA report no. 
EB000176/HCII2017/R08 (Refer to Appendix E). 

4 EXISTING DRAINAGE SYSTEM 
4.1 Existing Drainage System 
4.1.1 The existing 225mm diameter drainage pipeline along Schooner Street between 

existing manholes SMH7015208 and SMH7015211 is removed under HCII 
development and replaced by a new 450mm drainage pipe connecting existing 
stormwater manhole SMH7015208 to proposed manhole DM48. 

4.1.2 Existing Manhole SMH7015208 is reconstructed under HCII development. 
4.1.3 Existing drainage system in the vicinity of the Site is shown in drawing no. D005-

EA01425-HCII-01 extracted from HCII DIA report no. 
EB000176/HCII2017/R08v3 (Refer to Appendix B). 
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5 DRAINAGE IMPACT ASSESSMENT 
5.1 Assessment Criteria 

5.1.1 The 1 in 50 year 120 minutes storm event is used to assess the hydraulic 
performance of the urban drainage branch systemThe 1 in 10 year 120 minutes 
storm event is used to assess the hydraulic performance of the urban drainage 
branch system during the dry season (case without the operation of Hong Kong 
West Drainage Tunnel). 

5.1.2 Hydraulic modelling package InfoWorks ICM version 2023.2 developed by HR 
Wallingford/Innovyze is used to assess surface water runoff and hydraulic 
performance of existing and proposed drainage systems.   

5.1.3 The runoff coefficients adopted for paved material, rock slope with underlying 
rock layer, steep grassland heavy soil, steep grassland heavy soil and flat 
grassland heavy soil are 1.0/0.9, 0.6, 0.35 and 0.2 respectively.  

5.1.4 The boundary conditions applied at the outfalls adopted in this DIA are as follows. 
For outfall SMH7015271, it adopts the water level at nearby node SMH7015040 
assumed to have similar flood level. 

 SMH7015271 (mPD) 

1 in 10 yrs 5.527 

1 in 50 yrs 5.608 

5.1.5 These water levels are provided by DSD. References are contained in Appendix 
N. 

5.1.6 To account for the effect of climate change, an increase of 11.1% was applied to 
the design rainfall intensities in accordance with item (k) of the DSD SDM 
Corrigendum No. 1/2022.  

5.2 Hydraulic Modelling Details 

5.2.1 The model network extends from nodes SGJ7003427 and SMH7015571 on 
Kennedy Road to node SMH7015271 on Queen’s Road East.  

5.2.2 Node and conduit references, ground levels, invert levels and pipe diameters 
were taken from DSD drainage record drawings.  Existing network data was 
inferred or interpolated where values were not present in the records. Proposed 
network data was taken from drawing E01425/HCII/DIA/006 and from Proposed 
External Steps Plans. Drawing E01425/HCII/DIA/006 is contained in Appendix D,  

5.2.3 All manholes were modelled with a stored flood type. 
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5.2.4 A Colebrook White pipe roughness value of 3.0mm was applied to all concrete 
pipes.   

5.2.5 Normal and Fixed headloss types were used in the model.  A Fixed headloss type 
was applied for entry to and exit from chambers at backdrop manholes. Normal 
headloss types were modelled for all other locations.  Fixed headloss entry and 
exit coefficients were modelled as 0.5 and 1.0 respectively.  Normal headloss 
pipe coefficients were derived using the automated inference routine built into the 
InfoWorks ICM software. 

5.2.6 The fixed runoff volume model was used for all catchments. The fixed runoff 
coefficients adopted are detailed in Table 1 & 2. 

5.2.7 Wallingford routing model was used for all catchments apart from the hillside 
catchments where large catchment routing model was applied.  A routing value 
of 1 was applied to paved and rock slope surfaces and a routing value of 4 was 
used for grassland. These are the default values for impervious and pervious 
surfaces respectively.  

5.2.8 The unit hydrographs used to simulate the 200-year, 50-year and 10-year design 
rainstorm events were derived synthetically using the symmetrically distributed 
rainfall based on RO (1991) as recommended in Section 4.3.4 of the DSD SDM. 
The formulation is shown below: 

 

where:  F(t)   = rate of rainfall or instantaneous intensity in mm/hr at time t 
(in  

minutes) 
td       = rainstorm duration (in minutes) (td≤240) 
a,b,c  = storm constants are given in Table 3 of DSD SDM, which are 

the same as those given of the algebraic equation of the IDF 
relationship 

5.2.9 The 1 in 10-year design rainstorm profile is used to simulate the hydraulic 
performance of proposed drainage system for the case without the operation of 
Hong Kong West Drainage Tunnel (Dry Season Scenario). 

5.2.10 Rainstorm events were input manually in the model using the formulation 
presented in Section 5.2.8. The Design Rainstorm Profiles adopted in the 
hydraulic models are contained in Appendix F. 

5.2.11 The boundary conditions applied at the outfalls adopted in this DIA are as follows. 
For outfall SMH7015271, it adopts the water level at nearby node SMH7015040 
assumed to have similar flood level. 
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 SMH7015271 (mPD) 

1 in 10 yrs 5.527 

1 in 50 yrs 5.608 

5.2.12 These water levels are provided by DSD extracted from HCII DIA Report.  

5.2.13 Model data and results outputs are included in Appendix F. 

5.3 Review of the Drainage Catchments under HCII DIA 
5.3.1 The Site falls within the storm water catchment of the proposed drainage pipeline 

along Ship Street under the HCII. 
5.3.2 The storm water catchment of the Site was identified in HCII DIA Report No. 

EB000176/HCII2017/R08v3. Refer to catchment E1 in Drawing No. D004-
EA01425-HCII-03 contained in Appendix C (extracted from HCII DIA report no. 
EB000176/HCII2017/R08v3). 

5.3.3 With reference to Section 1.1.4 of the HCII DIA report no. 
EB000176/HCII2017/R08v3 (refer to Appendix D for extracts of the report), the 
HCII DIA report takes into account the future development of NKT, Hill Side 
Terrace (HST), Miu Kang Terrace (MKT), Inland Lot No. 9048 and Adjoining 
Government Land (the Site under this DIA). 

5.3.4 With reference to Table 4 in Section 6.3.1 of the HCII DIA report no. 
EB000176/HCII2017/R08v3, the area, surface characteristics and run-off 
coefficient of the Site adopted in the HCII DIA for the design of the proposed 
public drainage works under the HCII are as follows: 

Catchment 
 (HCII DIA report no. 

EB000176/HCII2017/R04) 

Area (m2) Surface 
Characteristics 

(percentage of area) 

Runoff Coefficient (C) 

(E1) Indicative Development 
Scheme 

 
 

2,987 m2 Paved Material (80%) 1.0 

Flat Grassland – 
Heavy Soil (20%) 

0.2 

Table 1 – Area and surface characteristics of the Site adopted in the HCII DIA for the design of 
the proposed public drainage works under the HCII (report no. EB000176/HCII2017/R08v3) 
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5.4 Proposed Drainage Catchments 
5.4.1 The area and surface characteristics of the Indicative Development Scheme 

catchments are as follows:  
Catchment (this DIA 

report) 
Area (m2) Surface Characteristics 

(percentage of area) 
Runoff 

Coefficient (C) 
Indicative Development 

Scheme 
 
 

3,157.6m2 

(including 16.9 m2 
Elevated Walkway) 

Paved Material (77%) 1.0 

Flat Grassland – Heavy 
Soil (23%) 

0.2 

Table 2 – Indicative Development Scheme Scenario Catchments Areas and Runoff Coefficients  

5.4.2 It is also understood that the Site area is larger than that assumed in the HCII 
DIA report, and the surface characteristics has changed. Table 3 shows that the  

5.4.3 The results of the hydraulic model show that the proposed 450mm diameter pipe 
connecting existing manhole SMH7015208 to proposed manhole DM48 has 
sufficient hydraulic capacity to cater for the peak design flows estimated from the 
upstream catchments. 

5.4.4 The hydraulic model result of the proposed pipe connecting existing manhole 
SMH7015208 to proposed manhole DM48 and the downstream is shown in the 
InfoWorks’ longitudinal section contained in Appendix F. 

5.4.5 The surface runoff before the development is 0.280 m3/s while that after the 
development will become 0.205 m3/s. 

5.4.6 Table 3 compares the freeboard of the drainage system downstream before and 
after the development.  

Manhole 
Ground 
Level 
(mPD) 

HCII * NKT * HCII VS NKT** 

(1in10 yr) - 
Freeboard 

(m) 

(1in50 yr) - 
Freeboard 

(m) 

(1in 0 yr) - 
Freeboard 

(m) 

(1in50 yr) - 
Freeboard 

(m) 

(1 in 10 yr) - 
Freeboard 

(m) 

(1 in 50 yr) - 
Freeboard 

(m) 

SMH7015208 19.39 - -0.807 - -0.804 - 0.003 
DM48 19.58 -6.107 -6.127 -6.106 -6.117 0.001 0.010 
DM49 13.6 -0.776 -0.819 -0.775 -0.797 0.001 0.022 
DM50 13.55 -2.208 -2.25 -2.207 -2.229 0.001 0.021 
DM51 13.6 -5.386 -5.422 -5.385 -5.404 0.001 0.018 
DM53 9.2 -2.939 -2.953 -2.937 -2.906 0.002 0.047 
DM54 7.39 -1.302 -1.268 -1.300 -1.220 0.002 0.048 
DM55 6.57 -0.601 -0.553 -0.599 -0.516 0.002 0.037 
DM56 6.38 -0.511 -0.456 -0.509 -0.431 0.002 0.025 

SMH7015055 6.06 -0.266 -0.206 -0.265 -0.188 0.001 0.018 
SMH7015040 5.26 0.303 0.379 0.303 0.382 0.000 0.003 
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5.4.7 It is concluded that the increment of site area and change in surface 
characteristics do not bring adverse impacts and fulfil the design criteria adopted 
in the hydraulic design of the public drainage works under HCII. 

5.5 Proposed Drainage Connection from the Site to the Public 
Drainage System and Drainage Impact 

5.5.1 With reference to the InfoWorks hydraulic model of the HCII DIA report (report 
no. EB000176/HCII2017/R08v3), in the design of the public drainage works 
under the HCII the stormwater runoff from the Site is assumed to be discharged 
to proposed drainage manhole SMH7015208 at Schooner Street.  

5.5.2 Taking into account the Master Layout Plan of the Indicative Development 
Scheme the stormwater runoff from the Site is recommended to be discharged to 
proposed drainage manhole SMH7015208 in accordance with the design 
assumptions under the HCII.  

5.5.3 Since the Site area is smaller than that assumed in the HCII DIA report and the 
surface characteristics for the Indicative Development Scheme tie in with the 
design criteria adopted in the hydraulic design of the public drainage works under 
the HCII, there should be no adverse drainage impact due to the Indicative 
Development Scheme. 

6 CONCLUSIONS 
6.1.1 The surface runoff from the Site will be discharged to the diverted public drainage 

pipeline adjacent to the Site at Schooner Street. This 450 mm diameter pipeline 
is part of the public drainage works under the Hopewell Centre II project. 

6.1.2 With reference to Section 1.1.3 of the HCII DIA report no. 
EB000176/HCII2017/R08v3 (refer to Appendix D for extracts of the report), the 
HCII DIA report takes into account the future development of NKT, HST, MKT 
Inland Lot No. 9048, and Adjoining Government Land (the Site under this DIA). 

6.1.3 Taking into account the Master Layout Plan of the Indicative Development 
Scheme, the stormwater runoff from the Site is recommended to be discharged 
to proposed drainage manhole SMH7015208 at Schooner Street in accordance 
with the design assumptions under the HCII.  

6.1.4 Form the assessment carried out, the increment of site area and change in 
surface characteristics do not bring adverse impacts and fulfil the design criteria 
adopted in the hydraulic design of the public drainage works under HCII. 

6.1.5 Hence, there should be no adverse drainage impact due to the Indicative 
Development Scheme 
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1 INTRODUCTION 
1.1 Background 

1.1.1 Asia Infrastructure Solutions Limited was commissioned by Wetherall 
Investments Limited to prepare this Drainage Impact Assessment (DIA) report for 
the proposed Hopewell Centre II Development in Wan Chai (HCII). 

1.1.2 The proposed development is in Wan Chai and bounded by Queen’s Road East 
to the north and Kennedy Road to the south – hereinafter referred to as “HCII 
Development” or “the Site”. 

1.1.3 In order to assess the technical feasibility of a proposed Comprehensive 
Development Area at Nam Koo Terrace, Hill Side Terrace, Miu Kang Terrace, 
Inland Lot No. 9048 and Adjoining Government Land, an “Indicative Development 
Scheme” was prepared. This proposed development falls within the catchment of 
the proposed drainage pipeline along Ship Street adjoining Hopewell Centre II 
Development. The Indicative Development Scheme has 21 storeys, including 17 
storeys of residential use, 2 storeys of Ancillary Recreation, 1 storey of Shop & 
Services / Eating Place, and a Public Lavatory. The master layout plans of the 
Indicative Development Scheme are provided in Appendix A. 

1.1.4 This version of the DIA report takes into account the following changes to the 
previously submitted HCII DIA Report (Ref. EB000176/HCII2017/DIA/R08V2): 

 Updated drawings of the Proposed Comprehensive Development are added 
to Appendix A to show latest information. 

 D006-EA01425-HCII in Appendix D is revised to show temporary connection 
from subsoil drains. It shall be noted that once the proposed drainage diversion 
is completed and in commission, flow from the subsoil drain shall be redirected 
to the proposed public drainage. 

 Pipe information of DM29 in drawing D007-EA01425-HCII in Appendix D is 
rectified to be consistent with the layout plan. 

 Water connection annotation is removed in drawing D008-EA01425-HCII in 
Appendix D to avoid confusion. 

 Appendix G3 is added to show latest drainage plans of Public Open Space for 
additional reference. 

 Connection details between surface channels, catchpits and modified 
manholes for the surface water interception of the staircase is contained in 
new Appendix R for information. 

1.1.5 Amendments to the text are highlighted for easy reading. 
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2 OBJECTIVE 
2.1.1 The objectives of this DIA are as follows: 

 Identify any potential drainage impact arising from the Site; 
 Assess the performance of the proposed permanent diverted stormwater 

drainage system; 
 Identify design requirements for the drainage system of the proposed HCII 

development; 

2.2 Information Available for the Study 

2.2.1 The following information was reviewed for the Study: 
a) DSD Drawings No. 11-SW-14B-3, 11-SW-14B-4 and 11-SW-14D-2 showing 

the as-constructed drainage and sewerage information; 
b) DSD Stormwater Drainage Manual (SDM) (Fifth Edition, January 2018); 
c) DSD Advice Note No. 1, Application of the Drainage Impact Assessment 

Process for Private Sector Projects (September 2010); 
d) Highways Department, Guidance Notes on Road Pavement Drainage Design 

RD/GN/035 (May 2010); 
e) District Lands Office Plan No. HK2808-DIb and Special Conditions; 
f) DSD SDM Corrigendum No. 1/2022 

3 PROJECT OUTLINE 

3.1 Project Title 

3.1.1 The tentative project title is “Hopewell Centre II Development at Wanchai, Hong 
Kong.” 

3.2 Proponent 

3.2.1 The proponent of the project is Wetherall Investments Limited. 

3.3 Nature and Description of Project 

3.3.1 The site is a Comprehensive Development Area according to the current Outline 
Zoning Plan. The Development consists of a hotel, amenities and commercial 
facilities up to 52 floors high, situated immediately west of the existing Hopewell 
Centre. 

3.3.2 A section of the existing Kennedy Road in front of the Development will be 
widened, including construction of an overpass and an underpass across 
Kennedy Road, to accommodate the ingress-egress of the Development. 
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3.3.3 The existing stairway along Ship Street bounded by Kennedy Road and 
Schooner Street will have refinements and enhancements. Layout plans of the 
proposed stairways are contained in Appendix G1. 

3.4 Location 

3.4.1 The Site is located in Wanchai and bounded by Queen’s Road East to the north,  
Kennedy Road to the south and Ship Street to the west. The existing Hopewell 
Centre is located to the east of the Site. The steps of Hau Fung Lane are within 
the Site boundary. 

3.4.2 St. Francis Canossian College, Nam Koo Terrace, a public toilet and several 
private premises are situated to the west of the Site. 

3.4.3 The Site is of predominantly demolished remnants of old houses and buildings 
constructed on a few terraces between which are some existing engineered 
slopes. 

3.5 Areas of Project Site 

3.5.1 The Site has an area of approximately 9,840m2 (Private lot). The Public Open 
Space (aka LCSD Park) has an area of approximately 2,030m2. 

3.6 Change in Level 

3.6.1 The existing levels of the Site vary between +5.2 mPD and +63.1 mPD. The levels 
within the Development will be designed to match the surrounding levels of the 
landscapes. The ingress / egress at Kennedy Road will be formed by local 
widening of the existing road between the existing retaining walls and the 
proposed Development. The proposed Development will incorporate a podium 
and a tower north of Kennedy Road. 

4 PLANNING AND IMPLEMENTATION OF PROGRAMME 

4.1 Planning and Implementation  

4.1.1 The Hopewell Centre II development will be carried out in one single phase, for 
about 4 to 5 years. 

4.2 Project Interface 

4.2.1 This DIA has taken into account the future development of the site at Nam Koo 
Terrace, Hill Side Terrace, Miu Kang Terrace, Inland Lot No. 9048 and Adjoining 
Government Land and the proposed Hopewell Centre II. 
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5 EXISTING DRAINAGE 
5.1 Existing Western Drain and Catchment 

5.1.1 There is an existing drainage system situated between the stairway leading to 
Ship Street and the stairway leading to Hau Fung Lane, referred to here as the 
Existing Western Drain. This system consists of two sections: a) a 900 mm 
stepped u-channel, connecting upstream to a crossroad 760 mm x 900 mm box 
culvert across Kennedy Road, and then b) a pipe drain connecting to a 910 mm 
x 1140 mm box culvert downstream. Existing drainage systems are show in 
drawing D005-EA01425-HCII in Appendix C. 

5.1.2 The Existing Western Drain collects a portion of surface runoff originated from 
Bowen Hill as well as part of the existing Kennedy Road. In addition, the runoff 
from the Site and some existing structures also drain into this system. Existing 
stormwater catchments are shown in drawings D001-EA01425-HCII and D002-
EA01425-HCII in Appendix E. 

5.2 Existing Eastern Drain and Catchment  

5.2.1 There is another existing drainage system situated to the west of Hopewell 
Centre, referred to here as the Existing Eastern Drain. It takes a combined form 
of a 480 mm x 350 mm box culvert and a surface channel starting at Kennedy 
Road and going down the slope to Heng Shan Centre at 141-145 Queen’s Road 
East. Existing drainage systems are shown in drawing D005-EA01425-HCII in 
Appendix C. 

5.2.2 The Existing Eastern Drain collects only road surface runoff for part of the 
existing Kennedy Road and also the sloped area immediately west of Hopewell 
Centre. In order to confirm the function of the Existing Eastern Drain, where its 
starting manhole could not be identified on site, a separate CCTV survey was 
carried out. According the CCTV survey conducted by Kofrey Engineering in 
May 2009, the Existing Eastern Drain was investigated and confirmed that the 
drain collects a small amount of surface runoff from a small section of Kennedy 
Road. Existing stormwater catchments are shown in drawings D001-EA01425-
HCII and D002-EA01425-HCII in Appendix E. 

5.3 Other Existing Stormwater Drainage 

5.3.1 There is also an existing stormwater drainage system at Kennedy Road south of 
Hopewell Centre that runs downhill and collects surface runoff before discharging 
into the Spring Garden Lane stepped U-channel. Its catchment area is also 
illustrated in drawings D001-EA01425-HCII and D002-EA01425-HCII in 
Appendix E (Existing Kennedy Road Catchment).  

5.3.2 The areas, surface characteristics and runoff coefficients of Existing Catchments 
are summarized in the tables below: 
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Catchment Area (m2) Surface Characteristics 
(percentage of area) 

Runoff 
Coefficient (C) 

(A) Existing Hillside 
Catchment 

64,526 m2 

Assumed area upstream 
of West Drainage Tunnel 
Intake Structure: 50,602 

m2 

Assumed area 
intercepted by West 

Drainage Tunnel Intake 
Structure: 

40% of 50,602 m2 = 
20,240 m2 

Contributing area during 
wet seasons: 

64,526m2 – 20,240m2 = 

44,285 m2 

 

Contributing area during 
dry seasons: 

64,526 m2 

Paved Material (10%) 

 

1.0 

Steep Grassland – 
Heavy Soil (90%) 

0.35 

(B) Existing Kennedy Road 810 m2 Paved Material (100%) 
1.0 

(C1) Existing Nam Koo 
Terrace Catchment 

3,887 m2 Paved Material (80%) 1.0 

Steep Grassland – 
Heavy Soil (20%) 

0.35 

(C2) Schooner Street 
Catchment 

309 m2 Paved Material (100%) 

 

1.0 

 (C3) St Francis C  College 536 m2 Paved Material (100%) 
0.9 

3,407 m2 Paved Material (15%) 
1.0 
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(D) Existing Tung Chi 
College Catchment 

Rock slope/underlying 
impervious rock layer 

(30%) 

0.6 

Steep Grassland – 
Heavy Soil (15%) 

0.35 

Flat Grassland – Heavy 
Soil (40%) 

0.2 

(E) Existing Tung Chi 
College Catchment 

894 m2 Rock slope/underlying 
impervious rock layer 

(100%) 

0.6 

(F) Existing Tung Chi 
College Catchment 

5,344 m2 Paved Material (15%) 
1.0 

Rock slope/underlying 
impervious rock layer 

(35%) 

0.6 

Flat Grassland – Heavy 
Soil (50%) 

0.2 

(G) Existing QRE Back lane 589 m2 Paved Material (100%) 
1.0 

(H) Existing Ship St/Hau 
Fung Ln Catchment 

2,421 m2 Paved Material (100%) 
1.0 

Table 1 - Existing Catchments Areas and Runoff Coefficients – Western Drain 

 

Catchment Area (m2) Surface Characteristics 
(percentage of area) 

Runoff 
Coefficient (C) 

(J) Existing Kennedy Road 2,007 m2 Paved Material (100%) 
1.0 

(K) Existing Tung Chi 
College Catchment 

1,543 m2 Rock slope/underlying 
impervious rock layer 

(100%) 

0.6 

Table 2 - Existing Catchments Areas and Runoff Coefficients – Eastern Drain 
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Catchment Area (m2) 
Surface Characteristics 

(area percentage) 

Runoff  

Coefficient (C) 

(L1) Existing Hillside KR 857 m2 Paved Material (4.6%) 1.0 

17,788 m2 Steep Grassland – Heavy 
Soil (95.4%) 

0.35 

(L2) Existing 
Developments and 

Kennedy Road 

5,549 m2 Paved Material (100%) 0.9 

Table 3 - Existing Kennedy Road Catchment Area and Runoff Coefficient  

5.3.3 In order to take into consideration the completion of the West Drainage Tunnel in 
2012, in the wet season scenario, 40% of the surface runoff in the area of Existing 
Hillside Catchment upstream the intake structure at Bowen Road is sensibly 
assumed to be intercepted and conveyed to the sea via the tunnel. To take into 
consideration that the West Drainage Tunnel may be out of service during the dry 
season for maintenance, a dry season simulation adopting 100% of the area of 
this catchment is included in the report. 

6 PROPOSED DRAINAGE 
6.1 Proposed Western Drain  

6.1.1 The Existing Western Drain will be abandoned and diverted along an alternative 
route referred to here as the Proposed Western Drain, shown in drawing D006-
EA01425-HCII. The proposed western drain starts at the widened Kennedy Road 
near the proposed flyover and runs to the west to the proposed Ship Street 
stairway, then passes through the proposed Public Open Space, and ultimately 
connects to the existing 910 mm x 1140 mm box culvert downstream at Ship 
Street.  

6.2 Proposed Eastern Drain  

6.2.1 The Existing Eastern Drain will be abandoned and diverted with another routing 
referred to as the Proposed Eastern Drain here. Due to the significant differences 
in road levels, and proposed ingress tunnel, diversion of the Existing Eastern 
Drain westwards to the Proposed Western Drain, is technically not feasible. 
Therefore, the Proposed Eastern Drain will be diverted eastwards, which takes 
the form of 375 mm diameter pipes at the widened Kennedy Road running to 
southeast. This pipeline to the existing DN525 drainage system on Kennedy 
Road running to the east.  
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6.3 Proposed Catchments 

6.3.1 The areas, surface characteristics and runoff coefficients of Proposed 
Catchments are summarized in the tables below: 

Catchment Area (m2) Surface Characteristics 
(percentage of area) 

Runoff 
Coefficient (C) 

(A) Existing footpath & 
elevated road 

301 m2 Paved Material (100%) 1.0 

(B) + (D) Proposed 
Kennedy Road 

1,684 

+1,290 m2 

Paved Material (100%) 1.0 

(C) Existing Hillside 
Catchment 

64,526 m2 

Assumed area upstream 
of West Drainage Tunnel 
Intake Structure: 50,602 

m2 

Assumed area 
intercepted by West 

Drainage Tunnel Intake 
Structure: 

40% of 50,602 m2 = 
20,240 m2 

Contributing area during 
wet seasons: 

64,526m2 – 20,240m2 = 

44,285 m2 

 

Contributing area during 
dry seasons: 

64,526 m2 

Paved Material (10%) 
1.0 

 

Steep Grassland – Heavy 
Soil (90%) 

0.35 
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(E1) Indicative 
Development Scheme 

2,987 m2 Paved Material (80%) 1.0 

Flat Grassland – Heavy 
Soil (20%) 

0.2 

(E2) Stairway catchment 1,042 m2 Paved Material  

(100%) 

1.0 

(E3) Schooner Street 
Catchment 

359 m2 Paved Material (100%)  1.0 

(E4) St Francis C  College 531 m2 Paved Material (100%) 
0.9 

(F) Proposed HCII Public 
Park 

2,030 m2 Paved Material (70%) 1.0 
 

Flat Grassland – Heavy 
Soil (30%) 

0.2 

(H1) Proposed HCII 
Building 

5,240 m2 Paved Material (90%) 1.0 

Flat Grassland Heavy Soil 
(10%) 

0.9 

(H2) +(H3) HCII Building 
Pedestrian Passage 

417 m2 Paved Material (100%) 1.0 

(N) QRE Backlane 847 m2 Paved Material 1.0 

(G) Greatmany Centre 266 m2 Paved Material 
1.0 

(J) Proposed HCII Private 
Park 

4,126 m2 Paved Material (60%) 1.0 

Flat Grassland – Heavy 
Soil (40%) 

0.2 

(K2) Flyover 319 m2 
Paved Material (100%) 1.0 

Table 4- Proposed Catchments Areas and Runoff Coefficients- Western Drain 
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Catchment Area (m2) Surface Characteristics 
(percentage of area) 

Runoff Coefficient 
(C) 

(K1) Kennedy Road East 
Drain 

779 m2 
Paved Material 

1.0 

(M1) Existing Hillside East 
Drain 

857 m2 Paved Material (4.6%) 1.0 

17,788 m2 Steep Grassland – Heavy 
Soil (95.4%) 

0.35 

(M2) Existing 
Developments and 

Kennedy Road + footbridge 

5,231 m2 Paved Material (100%) 0.9 

Table 5- Proposed Catchments Areas and Runoff Coefficients- Eastern Drain 

6.3.2 In order to take into consideration the completion of the West Drainage Tunnel in 
2012, in the wet season scenario, 40% of the surface runoff in the area of Existing 
Hillside Catchment upstream the intake structure at Bowen Road is sensibly 
assumed to be intercepted and conveyed to the sea via the tunnel. To take into 
consideration that the West Drainage Tunnel may be out of service during the dry 
season for maintenance, a dry season simulation adopting 100% of the area of 
this catchment is included in the report. 

6.4 DRAINAGE IMPACT ASSESSMENT 

6.5 Assessment Criteria 

6.5.1 The 1 in 50 year 120 minutes storm event is used to assess the hydraulic 
performance of the urban drainage branch system. The 1 in 200 year 120 minutes 
storm event is used to assess the size of the stormwater detention tank. The 1 in 
10 year 120 minutes storm event is used to assess the hydraulic performance of 
the urban drainage branch system during the dry season (case without the 
operation of Hong Kong West Drainage Tunnel). 

6.5.2 Hydraulic modelling package InfoWorks ICM version 7.5 developed by HR 
Wallingford/Innovyze is used to assess surface water runoff and hydraulic 
performance of existing and proposed drainage systems.   

6.5.3 The runoff coefficients adopted for paved material, rock slope with underlying 
rock layer, steep grassland heavy soil, steep grassland heavy soil and flat 
grassland heavy soil are 1.0/0.9, 0.6, 0.35 and 0.2 respectively.  
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6.5.4 The boundary conditions applied at the outfalls adopted in this DIA are as follows. 
For outfall SMH7015271, it adopts the water level at nearby node SMH7015040 
assumed to have similar flood level. 

 SMH7015271 (mPD) SMH7057342 (mPD) 

1 in 10 yrs 5.527 46.935 

1 in 50 yrs 5.608 46.949 

1 in 200 yrs 5.630 46.955 

6.5.5 These water levels are provided by DSD. References are contained in Appendix 
N. 

6.5.6 To account for the effect of climate change, an increase of 11.1% was applied to 
the design rainfall intensities in accordance with item (k) of the DSD SDM 
Corrigendum No. 1/2022.  

6.6 Hydraulic Modelling Details 

6.6.1 The model network extends from nodes SGJ7003427 and SMH7015571 on 
Kennedy Road to node SMH7015271 on Queen’s Road East.  

6.6.2 Node and conduit references, ground levels, invert levels and pipe diameters 
were taken from DSD drainage record drawings.  Existing network data was 
inferred or interpolated where values were not present in the records. Proposed 
network data was taken from drawing E01425/HCII/DIA/006 and from Proposed 
External Steps Plans. Drawing E01425/HCII/DIA/006 is contained in Appendix D, 
Approved External Steps Plans are contained in Appendix G1.   

6.6.3 All manholes were modelled with a stored flood type. 

6.6.4 A Colebrook White pipe roughness value of 3.0mm was applied to all concrete 
pipes.   

6.6.5 Normal and Fixed headloss types were used in the model.  A Fixed headloss type 
was applied for entry to and exit from chambers at backdrop manholes. Normal 
headloss types were modelled for all other locations.  Fixed headloss entry and 
exit coefficients were modelled as 0.5 and 1.0 respectively.  Normal headloss 
pipe coefficients were derived using the automated inference routine built into the 
InfoWorks ICM software. 

6.6.6 The fixed runoff volume model was used for all catchments. The fixed runoff 
coefficients adopted are detailed in Table 1 to Table 5.   

6.6.7 Wallingford routing model was used for all catchments apart from the hillside 
catchments where large catchment routing model was applied.  A routing value 
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of 1 was applied to paved and rock slope surfaces and a routing value of 4 was 
used for grassland. These are the default values for impervious and pervious 
surfaces respectively.  

6.6.8 The unit hydrographs used to simulate the 200-year, 50-year and 10-year design 
rainstorm events were derived synthetically using the symmetrically distributed 
rainfall based on RO (1991) as recommended in Section 4.3.4 of the DSD SDM. 
The formulation is shown below: 

 

where:  F(t)   = rate of rainfall or instantaneous intensity in mm/hr at time t 
(in  

minutes) 
td       = rainstorm duration (in minutes) (td≤240) 
a,b,c  = storm constants are given in Table 3 of DSD SDM, which are 

the same as those given of the algebraic equation of the IDF 
relationship 

6.6.9 The 1 in 10 year design rainstorm profile is used to simulate the hydraulic 
performance of proposed drainage system for the case without the operation of 
Hong Kong West Drainage Tunnel (Dry Season Scenario). 

6.6.10 Rainstorm events were input manually in the model using the formulation 
presented in Section 6.6.8. The Design Rainstorm Profiles adopted in the 
hydraulic models are contained in Appendix L. 

6.6.11 The boundary conditions applied at the outfalls adopted in this DIA are as follows. 
For outfall SMH7015271, it adopts the water level at nearby node SMH7015040 
assumed to have similar flood level. 

 SMH7015271 (mPD) SMH7057342 (mPD) 

1 in 10 yrs 5.527 46.935 

1 in 50 yrs 5.608 46.949 

1 in 200 yrs 5.630 46.955 

6.6.12 These water levels are provided by DSD. References are contained in Appendix 
N. 

6.6.13 The 1D overland flow modelling is adopted at the junction of Ship Street and 
Queen’s Road East to reflect its actual hydraulic performance. 

6.6.14 Model data and results outputs are included in Appendix H. 
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6.7 Drainage Capacity Assessment for the Proposed Western Drain 

6.7.1 The capacity of the Proposed Western Drain and the corresponding design flows 
and InfoWorks results in the form of longitudinal sections are contained in 
Appendix H. The results of the model show that the pipes have sufficient flow 
capacity to cater for the peak design flows estimated from the upstream 
catchments. 

6.7.2 The Proposed Western Drain ultimately connects to the existing 910 mm x 1140 
mm box culvert at Ship Street. The capacity of the box culvert was also appraised 
to ensure that it could cater for the surface runoff due to the development. 

6.7.3 The design flow through the Proposed Western Drain is 1.798 m3/s (1 in 50 year 
design return period). The flow capacity of Box Culvert is 3.647 m3/s. Hence, it 
is concluded that the existing box culvert has sufficient capacity to cater the flow.  

6.7.4 The drainage system downstream of the 910mm x 1140mm box culvert is known 
to have a lower capacity than the Proposed Western Drain. This is confirmed by 
the model provided by DSD wherein water level at node SMH7015040 is already 
above ground (Appendix N refers). The impacts of the boundary condition 
adopted at the Proposed Wester Drain outfall are described in Section 6.10. 

6.8 Drainage Capacity Assessment for the Proposed Drain along 
Schooner Street    

6.8.1 It is proposed that existing 225mm diameter drainage pipeline along Schooner 
Street between existing manholes SMH7015208 and SMH7015211 is removed 
and replaced by a new 450mm drainage pipe connecting existing stormwater 
manhole SMH7015208 to proposed manhole DM48. 

6.8.2 Existing Manhole SMH7015208 is to be reconstructed. 

6.8.3 The results of the hydraulic model show that the proposed 450mm diameter pipe 
connecting existing manhole SMH7015208 to proposed manhole DM48 has 
sufficient hydraulic capacity to cater for the peak design flows estimated from the 
upstream catchments. 

6.8.4 The hydraulic model result of the proposed pipe connecting existing manhole 
SMH7015208 to proposed manhole DM48 (1 in 50 year rainfall event) is shown 
in the InfoWorks’ longitudinal section contained in Appendix H3. 
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6.9 Drainage Capacity Assessment for the Proposed Eastern Drain 

6.9.1 As mentioned in Section 6.2.1, a portion of surface runoff from Kennedy Road 
carriageway is not possible to divert westwards to the Proposed Western Drain 
and therefore the stormwater catchment of the existing eastern drain will increase 
by 779 m2:  

Catchment Area (m2) Surface Characteristics 
(percentage of area) 

Runoff Coefficient 
(C) 

(K1) Kennedy Road East 
Drain 

779 m2 
Paved Material 

1.0 

6.9.2 On the other hand, the proposed flyover will reduce the size of existing eastern 
drain catchment as follows: 

Catchment Area (m2) Surface Characteristics 
(area percentage) 

Runoff  

Coefficient (C) 
Baseline scenario 

(L2) Existing 
Developments and 

Kennedy Road 

5,549 m2 Paved Material (100%) 0.9 

Proposed Development Scenario 

(M2) Existing 
Developments and 

Kennedy Road 

5,231m2 Paved Material (100%) 0.9 

6.9.3 Therefore, there will be a net increase of 461 m2 of paved areas draining to the 
existing 750 mm x 750 mm crossroad box culvert opposite Hong Kong Tan Kang 
Po College via the Proposed Eastern Drain. 

6.9.4 The design flows and the capacity of the existing 750 mm x 750 mm crossroad 
box culvert were analysed and found to have adequate hydraulic capacity to cater 
for the change in stormwater flow:  

1 in 50 years peak flow (baseline scenario)    = 0.813 m3/s 

1 in 50 years peak flow (proposed development scenario) = 0.861 m3/s  

Capacity of the 750 mm x 750 mm box Culvert   = 3.868 m3/s 
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6.10 Drainage Impact on the Existing Drainage Systems 
Downstream 

6.10.1 It is demonstrated in Section 6.7 of this Report that the capacities of the Proposed 
Western Drain and 910mm x 1140mm box are adequate for conveyance of the 
estimated design flows. However, the existing drain capacity downstream of the 
junction of Ship Street and Queen’s Road East has a lower capacity than the 
estimated peak flow through the Proposed Western Drain resulting in surcharge 
and flooding at the junction of Ship Street and Queen’s Road East (1 in 50 year 
design return period).    

6.10.2 A stormwater detention tank with the discharge flow rate limited by a 200mm 
diameter pipe is proposed as a means to attenuate the runoff from the Hopewell 
Centre II Development which increases due to the changes in land use and 
diversion of existing pipelines. 

6.10.3 The hydrograph contained in Appendix H1 shows that the maximum discharge 
flow rate from the proposed stormwater attenuation tank is 0.152m3/s.  

6.10.4 The results of the model show that for a 1,150m3 detention tank with a 200mm 
discharge outlet pipe, the values of the flood volume and water level at manholes 
at the junction of Ship Street with Queen’s Road East for the Proposed 
Development Scenario are below those verified for the Existing Scenario.  

6.10.5 The hydrographs of the revised hydraulic model built to assess the Drainage 
Impact of the Proposed Hopewell Centre II Development and the Indicative 
Development Scheme, which takes into consideration the current design of the 
proposed stormwater attenuation tank, are presented in Appendix H. These 
compare the water level, flood volume and flow rate at the connection of Ship 
Street with Queen’s Road East of the Existing Scenario to the Proposed 
Development Scenario. 

6.10.6 The results of the model, resumed graphically in the hydrographs, show that the 
water level, flow rate and flooding volume at the junction of Ship Street and 
Queen’s Road East are less than those verified in the Existing Scenario.  

6.11 Existing Pipes to be Abandoned 
6.11.1 There are abandoned pipes as a result of the proposed development, the pipes 

shall be removed or filled up at the developer’s cost and to the satisfaction of 
DSD. DSD Technical Circular No. 2/2008 – Handling of Abandoned Pipes under 
DSD’s Purview. The schedule of abandoned pipes is contained in Appendix M. 

6.12 Node Comparison 
6.12.1 Tables showing the summary of water levels and freeboard of existing manholes 

and all proposed manholes under this DIA are shown in Appendix O. Summary 
tables include both existing and proposed scenarios with wet and dry season 
under each scenario. A separate summary table was created wherein water 
levels are compared for manholes present in both existing and proposed 
scenarios. 



 

 

Hopewell Centre II Development Page 16 
 

 

7 CONCLUSIONS 
7.1.1 According to the analyses in this report, the proposed diversion scheme of the 

existing stormwater drains is technically feasible. 
7.1.2 The results of the InfoWorks hydraulic model simulations demonstrated that the 

Proposed Western Drain will have adequate pipe full flow capacity down to and 
including the existing 910mm x 1140mm box culvert at the Ship Street and 
Queen’s Road East junction. 

7.1.3 The analysis also illustrated that the Proposed Eastern Drain will lead to a net 
increase of 461 m2 catchment areas contributing to the existing 750 mm x 750 
mm crossroad box culvert opposite Hong Kong Tan Kang Po College. The design 
flows and the capacity of this existing crossroad box culvert were analysed and 
found to have adequate hydraulic capacity to cater for the increase in stormwater 
flow. 

7.1.4 The calculations demonstrated that the proposed Hopewell Centre II 
development would increase the stormwater runoff from the Site. This occurs 
primarily from the change in the surface runoff coefficients of the proposed 
development from the existing grassed slope to the impervious concreted and 
tiled surfaces. 

7.1.5 It is proposed that a 1,150m3 stormwater attenuation tank, with its discharge flow 
rate limited by a 200mm diameter pipe, is constructed as a means to attenuate 
the increased stormwater flow generated by the Proposed Hopewell Centre II 
Development. This option will mitigate adverse hydraulic impacts on the existing 
drainage system and reduce total predicted flood volumes for a 1 in 50 Year 120 
Minute duration storm event (refer to Appendix H for comparative hydrographs). 

7.1.6 With the implementation of the proposed stormwater attenuation tank, the project 
will lead to an overall reduction in peak runoffs as summarized below: 

Scenario 1 in 50 years peak 
runoff at 

SMH7015271 (m3/s) 

1 in 50 years peak 
runoff at 

SMH7057342 (m3/s) 

Total 1 in 50 years 
peak runoff (m3/s) 

Baseline 1.080 + 0.995= 2.075 0.813 2.888 

Proposed 
Development 

0.929 + 0.849 = 1.778 0.861 2.639 

7.1.7 In light of the findings from the analyses, it is recommended to implement the 
proposed drainage diversion scheme presented in this assessment and to 
construct a 1,150m3 stormwater attenuation tank to mitigate the increase in 
surface water runoff entering the Proposed Western Drain. 
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Longitudinal Section of the Proposed Western Drain 
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APPENDIX H3 
Longitudinal Section of the Proposed Drainage Pipeline at Schooner 
Street 
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APPENDIX H4 
Longitudinal Section of the Proposed Western Drain (Dry Season) 
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APPENDIX N 
Boundary Levels (Provided by DSD) 
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APPENDIX E 
Proposed Public Drainage Works under the Hopewell Centre II 
Development (For Information, extracted from HCII DIA report no. 
EB000176/HCII2017/R08v3)   
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APPENDIX F 
InfoWorks Model Output Data Downstream of SMG7015208 in Proposed 
Scenarios 1 and 3 under the Hopewell Centre II Development 
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