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1. Background 
 

1.1 Ho Tin & Associates Consulting Engineers Limited (HTA) has been appointed by the client 
to prepare a Drainage Impact Assessment (DIA) Report in support of an Application for 
Amendment of Plan under Section 12A of the Town Planning Ordinance (Cap. 131) to 
Rezone the Application Site from "Green Belt" and Area Shown as "Road" to "Residential 
(Group C)5” for Proposed Residential Development at Various Lots in D.D. 210 and 
Adjoining Government Land, Pak Wai, Sai Kung. 

 
 
2. The Subject Site and Proposed Development 

 
2.1 The subject site is currently zoned “Green Belt” and shown as “Road” on the Draft Ho 

Chung Outline Zoning Plan No. S/SK-HC/12 (the OZP).  It is located in the northwest side 
of Marina Cove on the opposite side of Hiram’s Highway at Pak Wai, Sai Kung.  To its east 
is Hing Keng Shek Road at the uphill area.  It is currently occupied by botanical gardens, 
temporary structures and an access road.  A site location plan is shown in Figure D1. 

 
2.2 It is proposed to change the land use of the subject site to “Residential (Group C)5” with a 

plot ratio of 0.6 and maximum building heights of 4 storey (excluding basements).  The 
proposed rezoning development covers a site area of about 12,692m2 with a total GFA of 
about 7,615.2m2.  The designed total population is about 360 persons, and a total of 10 nos. 
of management staff is presumed in the sewage estimation.  

 
 
3. Existing Drainage Conditions of the Site 

 
3.1 The subject site is in elongated shape in general and is located within a valley having a 

principle major axis between the northwest and the southeast.  There is an existing stream 
course running along its boundary from the northern end to the southern end.  Surface runoff 
in the existing stream course is collected into an existing twin 2500 x 2500 box culvert with 
a gradient of 1 in 200 which conveys the flow and discharges into the Marina Cove on the 
opposite side of Hiram’s Highway.  A copy of as-built plan showing existence of the afore-
mentioned box culvert is reproduced as Figure D2 in this report.   
 

3.2 The subject site is currently occupied by botanical gardens, temporary structures and an 
access road.  It is generally hard paved (refer to Plate No. 1 and 2).  The existing site levels 
slope gently downward from about +6.5mPD at the north to about +4.1mPD at the south.  
The level of the section of Hiram’s Highway in front of the subject site is at about +7.3mPD. 
 

3.3 The subject site is at elevations relatively lower than its surroundings and abuts on an 
existing stream course along its boundary from the northern end to the southern end.  Surface 
runoff from the area to its east is intercepted by the existing stream course without entering 
into the subject site.  Surface runoff from the area to its west would flow toward the subject 
site before flowing into the existing stream course.  The existing drainage flow paths and 
catchment areas of the concerned area are shown in Figure D3. 
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3.4 Colour photos (locations of the photo taken shown in Figure D1) showing the existing 
drainage conditions in the vicinity are shown in the following: 
 

  
Plate No. 1 – Existing conditions of the 
subject site (1) 
 

Plate No. 2 – Existing conditions of the 
subject site (2) 

  
Plate No. 3 – Existing watercourse running 
underpassing the subject site entrance 
 

Plate No. 4 – Existing watercourse running 
along the southeastern site boundary 

  
Plate No. 5 – Enlarged width of the 
existing watercourse outside the southern 
tip of the subject site 

Plate No. 6 – Existing twin 2500x2500mm 
box culvert receiving flows of the existing 
watercourse at the downstream area of the 
subject site 
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4. Proposed Drainage Works 

 
4.1 Peripheral channels with catchpits will be constructed to intercept all surface runoff 

running across the subject site boundary.  Surface runoff of the subject proposed 
development will be collected by the proposed channel system.  Underground drainage 
will be used within the subject site boundary only when necessary.  The flows inside the 
channels/drainage will be discharged via a terminal manhole with desilting trap (details 
refer to DSD Standard Drawing No. DS 1091) into the existing watercourse near the 
southeastern boundary of the subject site (refer to the above Plate No. 4), and from which 
the water is conveyed to the further downstream into an existing twin 2500x2500mm box 
culvert running underpassing Hiram’s Highway into the Marina Cove (refer to the above 
Plate No. 6).   

 
4.2 Having taken into account of the existing baseflow along the natural stream channel, the 

narrowest section of the existing watercourse into which the subject site would discharge 
its flow is about 5.0m (wide) x 2m (deep) in size (refer to the above Plate No. 4). 

 
4.3 Assessment criteria is based on the recommendation set out in the Stormwater Drainage 

Manual (Fifth edition, Jan 2018) (SDM) and its Corrigendum Nos. 1/2022, 1/2024 and 
2/2024 issued by DSD.  Design Return Period of 200 years is being adopted.     

 
Design Assumptions 
 
Design return period = 200 years (suitable of ‘Urban Drainage Trunk Systems’) 
 
It is assumed that building platforms of the existing village houses occupy 10% of the 
remaining area of the catchment, i.e. excluding the area of the subject site, such that, 
 
runoff coefficient = 0.95 (for concrete/asphalt – the subject site area and 10% of the 

remaining area of the catchment) 
0.35 (for grassland (heavy soil), steep – 90% of the remaining area 

of the catchment) 
 
Catchment Area 
The subject site is located near the outlet of a catchment below Sam Fai Tin to the 
northwest side of Marina Cove at Sai Kung.  The catchment consists of heavily vegetated 
valleys with village houses scattering on the plateaus near the lower portion of the 
catchment.  There would be no change in the existing catchment boundary and area after 
the proposed development.  Since the subject site is currently generally hard paved (refer 
to the above paragraph 3.2), the overall paved and unpaved areas and drainage conditions 
of the catchment before and after the subject development are basically the same. 
 
At present, the concerned catchment consists of a main discharge route of which its lower 
reach runs along the northeast boundary of the subject site.  The main discharge route 
would be undisturbed after the subject development.  The major change in the drainage 
path within the concerned catchment area is that the flow from the subject site would be 
conveyed to the downstream via engineered channels instead of overland flows. 
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Catchment area of the narrowest section of the existing watercourse (including the subject 
site area) (refer to Figure D3) = (12,692 + 43,736 + 854,721)m2 = 911,149m2 

 
Time of Concentration 
Brandy-Williams method is used in calculation of the time of concentration.  The surface 
runoff will flow into the existing watercourse and be conveyed to the existing twin 
2500x2500mm box culvert.   
 
H = (389 – 2)/1800 x 100 = 21.50,  
 
then, time of concentration td = 0.14465L/ (H0.2A0.1) 

                                 = 0.14465 x 1800 / (21.500.2 x 911,1490.1) = 35.74 min. 
 

Design Rainfall Intensity 
The corresponding runoffs under rainfall intensity for various return period are worked 
out with reference to Rational Method.  Brandy-Williams method is used in calculation 
of the time of concentration.  A uniformly distributed rainfall with an intensity is 
determined by the Intensity-Duration-Frequency.  With referenced to Table 3a - Storm 
Constants for different return periods of HKO Headquarters in the Corrigendum No.  
1/2024 of SDM, the rainfall profiles are derived based on the following equation: 
 

i  =  a / (td + b)c 
 

where  i       = extreme mean intensity in mm/hr 
  td          = duration in minutes (td ≤ 240) 
  a, b, c      = storm constants given in the table below 

 
Table 2 : Storm Constants 

Return Period (years) 200 
a 508.8 
b 3.46 
c 0.322 

 
the rainfall intensity for 1 in 200 years return period  i   =  156.14 mm/hr 
 
A 16.0% rainfall increase has to be adopted in the hydraulic calculation to cater for effects 
due to climate change and further 12.1% rainfall increase due to design allowance 
anticipated in end 21st Century as suggested in the item (e), (k) and (n) in the 
Corrigendum No. 1/2022 of SDM. 
 
Hence, the revised rainfall intensity for 1 in 200 years return period  i = 156.14 x 1.16 x 
1.121 = 203.04 mm/hr 
 
Estimated Increase in Surface Runoff 
The runoff is estimated by Rational Method. 
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 The runoff coefficient of the subject site area is conservatively taken as 0.95 and that of 
the remaining area of the same catchment is collectively taken as 0.35 with reference to 
the recommended values given in “Stormwater Drainage Manual” published by DSD.   

 
Estimated runoff for 1 in 200 years Q = C x i x A / (3600 x 1000) 
= (0.95 x (12,692 + 10% x 898,457) + 0.35 x 90% x 898,457) x 203.04 / (3600 x 1000) 
= 21.46 m3/s 

 
Assessment of Adequacy of the 5m (wide) x 2m (deep) Section of the Existing 
Watercourse 
Manning Equation is adopted in evaluating capacity of the existing watercourse, such that 
Q = A x R2/3 x Sf

1/2 / n 
 
Adopting n = 0.050 (natural stream channel, winding some pools and shoals, clean, some 
weeds and stones under bad condition), and Sf = 1/1000, then Q = (5 x 2) x (2+5+2)2/3 x 
(0.001)1/2 / 0.050 = 27.36 m3/s 
 
Capacity of the 5m x 2m section of the existing watercourse = 27.36 m3/s > 21.46 m3/s, 
therefore acceptable.  The existing watercourse is capable to convey the estimated flow 
and will not flood. 

 
4.4 It is envisaged to have no insurmountable technical problems in the detailed drainage 

design which will be submitted to relevant government departments for approval at the 
later stage. 

 
4.5 The applicant is committed to obtain all necessary consents from the relevant government 

departments and lot owners, where necessary, in constructing the proposed drainage 
provisions outside the subject site boundary after this application is approved. 

 
4.6 The subject proposed development would not alter the existing drainage conditions of the 

area and the surface runoff of the subject proposed development would be properly 
collected and conveyed to an appropriate discharge point.  No blockage of any existing 
flow paths would occur.  The proposed stormwater drainage management plan is shown 
in Figure D4. 

 
 
5. Blue-green Concept Provisions  
 
5.1 Aiming at improvement of the sustainability and resilience of Hong Kong's drainage 

system, application of blue-green drainage infrastructure which facilitates the infiltration 
of rainfall and the process of natural filtering to reduce the quantity and improve the quality 
of runoff, will be considered under the subject proposed development.  Tentatively, green 
roofs, porous pavements and rainwater harvesting facilities will be recommended for 
consideration.  The harvested water, if appropriate or after treatment, will be used for toilet 
flushing, drip irrigation, sprayed irrigation, water features, car washing and street cleansing, 
etc. 
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6. Conclusion and Recommendations  
 

6.1 The subject development will be for a proposed residential development.  The subject site 
area is now occupied by botanical gardens, temporary structures and an access road with 
an existing watercourse running from the northwest to the southeast along the eastern 
boundary of the subject site.  The existing watercourse collects surface runoff from the 
subject site at present and will be maintained after the proposed development.  Stability of 
the banks of the watercourses will be assessed and upgrading works will be proposed if 
necessary at the later detailed design stage to ensure safety of the public. 

 
6.2 Peripheral channels with catchpits will be constructed to intercept all surface runoff 

running across the subject site boundary.  A comprehensive channel system will be 
constructed within the subject proposed development and to convey the collected flows via 
a terminal manhole with desilting trap to the existing watercourse to the south of the subject 
site.  The existing watercourse will convey its flow into a twin 2500x2500mm box culvert 
running underpassing Hiram’s Highway into the Marina Cove.  The additional flow 
incurred by the subject development would not overload the existing watercourse.  Detailed 
drainage design, including blue-green drainage facilities, will be submitted to relevant 
government departments for approval at the later stage.  No insurmountable technical 
problems is envisaged. 

 
6.3 The subject proposed development will not alter the existing drainage conditions of the 

area.   
 
6.4 Besides, the applicant will obtain all necessary consents from the relevant government 

departments and lot owners, where necessary, for constructing the proposed drainage 
provisions outside the subject site boundary after this application is approved.  In 
conclusion, the subject development with implementation of the proposed drainage works 
will not cause any adverse drainage impacts onto the area. 
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FIGURE D2  -  Copy of As-built Plan showing Existence of Box Culvert receiving Surface Runoff from the Site 
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