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BeeXergy Consulting Limited (the Consultant) was commissioned by the Project Proponent to
conduct a Drainage Impact Assessment for the planning application under Section 16 of the
Town Planning Ordinance (Cap. 131) for the Proposed Development. Latest architectural
drawings and technical information on the Project Site were provided by the Project Architect.

The Project Site is located at 20 - 24 Tai Yau Street, San Po Kong, Kowloon. It is bounded by
Cheong Tai Industrial Building to the north, Tai Yau Street to the west and Tin Hung Industrial
Building to the south. Figure 1.1 shows the location of Project Site and its environs.

Figure 1.1 Location of the Project Site (Source: Geoinfo map)

The Project Site covers an area of approximately 2,426.05m?, and comprises a 33-storey
hotel, including 1-storey of refuge floor, and 1-storey of basement carpark. The master
layout plan provided by Project Architect is enclosed in Appendix A.
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The objectives of this DIA are to assess whether the Proposed Development may cause
adverse impacts on drainage and flooding or not and to recommend appropriate mitigation
measures to alleviate unacceptable drainage impact, if any.

The existing drainage record from the Geolnfo Map of the Lands Department (LandsD) and
Drainage Service Department (DSD) are obtained and attached in Appendix B. stormwater
from SMH4041619 will be diverted to SMH4041638 via a 450mm diameter drainage pipe.

The Project Proponent would like to construct a stormwater terminal manhole (STMH-01)
connecting the Project Site (S) to SMH4041619 via a 225mm diameter drainage pipe. The
location of terminal manhole, proposed drainage connection and catchments are shown in
Appendix C.

Peak instantaneous runoff before and after the Proposed Development is calculated based
on the Rational Method. The recommended physical parameters, including runoff coefficient
(C) and storm constants (a, b, c) for different return periods, are referred to the Drainage
Services Department (DSD)’s Stormwater Drainage Manual Fifth Edition, January 2018 and
its Corrigendum No. 1/2022 and 1/2024.

The Rational Method (Equation 1) has been adopted for hydraulic analysis and the peak runoff
is given by the following expression:

Qp = 0.278CiA (Equation 1)

Where:

Q, = peak runoff in m3/s

C = runoff coefficient

i = rainfall intensity in mm/hr

A = catchment area in km?
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Rainfall intensity is calculated using the following expression (Equation 2):
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j=_2
" (tgt+b)C

(Equation 2)

Where:

i = rainfall intensity in mm/hr

tq = duration in minutes (t«<240)

a, b, ¢ = storm constants given in Table 3a and Figure 3 of the SDM with return period
of 50 years of the HKO Headquarters

For a single catchment, duration (t4) can be assumed to be the time of concentration (tc) which
is calculated as follows (Equation 3):

te =ty +tg (Equation 3)
Where:
tc = time of concentration (time needed for water to flow overland from the most
remote point in a catchment to its outlet)
to = inlet time
tr = flow time

Generally, to is much smaller than t;. As shown in Equation 2 above, tq4 is the divisor. Therefore,
the larger tq will result in the smaller rain intensity (i) as well as a smaller Q,. For the worst-
case scenario (Equation 4 and Equation 5), to is assumed to be negligible and so:

tg =te =t (Equation 4)
0.14465L .
tc = Hoza01 (Equation 5)

Where:

A = catchment area (m?)

H = average slope (m per 100m), measured along the line of natural flow, from the
summit of the catchment to the point under consideration

L = distance (on plan) measured on the line of natural flow between the summit and
the point under consideration (m)
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The capacities of the drainage pipes have been calculated using the Colebrook-White
Equation (Equation 6), assuming full bore flow with no surcharge, as follows, incorporate 10%
sedimentation in the calculation of drainage flow capacity in accordance with the SDM:

DRAINAGE IMPACT ASSESSMENT

_ kg 1.25v .
V = —,/32gRs X log (14.8R +o 32gRS> (Equation 6)

Where:

V = mean velocity (m/s)

g = gravitation acceleration (m/s?)

R = hydraulic radius (m)

ks = hydraulic pipeline roughness (m)

V = kinematic viscosity of fluid (m?/s)

S = hydraulic gradient (energy loss per unit length due to friction)

According to Stormwater Drainage Manual CORRIGENDUM No. 1/2022 - Table 28, the
rainfall increases due to Climate Change will be 16.0% for end of 21st Century.

Although greenery will be provided in the Proposed Development, the Project Site is assumed
to be fully paved in a conservative approach. No change in surface characteristics of the
Project Site is expected as shown in Table 2.1.

Table 2.1 Changes in Surface Characteristics of the Project Site

Scenario of Project Surface Characteristics | Surface Characteristics
(Paved) (Unpaved)

Before Development 100% 0%

After Development 100% 0%

As the existing drainage system collects runoff from the Site and the surrounding catchments,
runoff from the surrounding catchments shall be considered. Catchments that contributed to
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the cumulative runoff have been identified as shown in Appendix D. The changes in
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cumulative runoff at SMH4041638 are summarized in Table 2.2.

Table 2.2 Changes of Cumulative Runoff

Catchment Before Development After Development
Unpaved Area | Paved Area | Unpaved Area Paved Area
Catchment S 0m? 2,426.05m? 0Om? 2,426.05m?
Peak Runoff

Based on the cumulative runoff shown in Table 2.2, the runoff at SMH4041619 before and
after the development was estimated based on the return periods of 50 years.

The estimated peak runoff discharged to SMH4041619 before and after Development
(Catchment S) will be 0.186m?%/s. The detailed calculations of runoff discharge to SMH4041638
under the assessed return periods of 50 years are provided in Appendix E.

Assessment of Drainage Capacity

The results suggested that the estimated peak runoff will not be higher than 79% capacity of
the drainage systems, and it is anticipated that the proposed drainage system will have
sufficient capacity to cater to the surface runoff from the Proposed Development. Given the
surface characteristics of the Project Site and surrounding catchments remain unchanged
before and after the Proposed Development, no additional runoff or hydraulic capacity will be
inducted due to the Proposed Development and no adverse drainage impact is anticipated.

A hotel development comprised of a 34-storey hotel, including 1-storey of refuge floor, and 1-
storey of basement carpark is proposed at 20 - 24 Tai Yau Street, San Po Kong, Kowloon.
This is the DIA to assess whether the capacity of the drainage networking is sufficient to cope
with the peak drainage flow arising from the Proposed Development during its operation stage
or not and to recommend appropriate mitigation measures to alleviate unacceptable drainage
impact, if any.
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Based on the DIA results, it is found that the proposed and existing drainage system serving
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the area has sufficient capacity to cater for the drainage generation from the Proposed
Development and the surrounding catchment areas. Adverse drainage impact is not
anticipated, and thus no upgrading or improvement works for existing drainage system are
required.
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APPENDIX A
MASTER LAYOUT PLAN
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Appendix D

Calculation of Runoff for the Return Period of 50 Years

Unpaved Paved Catchment | Average slope| Flow path | Inlet time (t,),| Duration (t4), Storm Constants” Ru.noff intensity (i) with Runoff coefficient for | Runoff coefficient for Peak runoff (Q;)
Catchment ID Catch Area | Catch 2 R K climate change factor, CxA 3
(km?) Area (km?) Area (A), km” | (H), m/100m | length (L), m min min a b | c mm/hr’ unpaved area (C,,) paved area (C,) m/s
After the Proposed Development
Catchment S | oo0oo000 | 0002426 | o0.002426 | 0.6 53 3.98 398 | 5055 | 329 | 0355 | 290.01 | 0.25 0.95 | 0.00230 | 0.186

Remark:

1. According to Stormwater Drainage Manual CORRIGENDUM No. 1/2022 - Table 28, the rainfall increases due to Climate Change will be 16.0% for end of 21st Century.
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Appendix E

Calculation of drainage capacity of the runoff from the Project Site (Catchment S)

Total
Upstream | Downstream % of
SECTION ) Length P w d r A, P, R s ks \' Q. Runoffin 50 o
Pipe Catchment Invert Level | Invert Level - capacity | Remark
From To m mPD mPD m m m? m m - mm m/s m/s m%/s %
STMH-01 SMH4041619 1 x 225mm circular pipe S 129 +5.30 +3.76 0.225 0.11 0.040 0.707 0.06 0.119 0.06 5.8927 0.234 0.186 79% oK
SMH4041619 | SMH4041638 1 x 450mm circular pipe S 323 +3.76 +3.54 0.45 0.23 0.159 1.414 0.11 0.007 0.06 2.0763 0.330 0.186 56% OK
Legend
d = pipe diameter, m s = Slope of the total energy line
r = pipe radius (m) = 0.5d ks = equivalent sand roughness, mm
A, = wetted area (mz) =nr (circular) ; an/Z (U-channel) ; WH (Box Culvert) V = Velocity of flow calculated based on Colebrook White Equation, m/s
P,, = wetted perimeter (m) = 2tr (circular) ; tr (U-channel) ; 2W+2H (Box Q_ = Flow Capacity (10% sedimentation incorporated), m*/s

R = Hydraulic radius (m) = A,, / P,, Q, = Estimated total peak flow from the Site during peak season, m3/s



	RT24152_02-DIA-02_251124.pdf
	App A Hotel GBP_20250708
	Sheets and Views
	Layout1

	BF.pdf
	Sheets and Views
	Layout1


	GF.pdf
	Sheets and Views
	Layout1


	4F-15F.pdf
	Sheets and Views
	Layout1


	3F.pdf
	Sheets and Views
	Layout1


	2F.pdf
	Sheets and Views
	Layout1


	1F.pdf
	Sheets and Views
	Layout1


	REFUGE.pdf
	Sheets and Views
	Layout1


	31F.pdf
	Sheets and Views
	Layout1


	16F-30F.pdf
	Sheets and Views
	Layout1


	RF.pdf
	Sheets and Views
	Layout1



	App B Existing
	Sheets and Views
	01_Existing


	App C Prop
	Sheets and Views
	02_Proposed


	AppD-F_RT24152_02-DIA-02

	Appendix II_Archi_dwg.pdf
	Sheets and Views
	Layout1

	BF.pdf
	Sheets and Views
	Layout1


	GF.pdf
	Sheets and Views
	Layout1


	1F.pdf
	Sheets and Views
	Layout1


	17F-31F.pdf
	Sheets and Views
	Layout1


	16F REFUGE.pdf
	Sheets and Views
	Layout1


	4F-15F.pdf
	Sheets and Views
	Layout1


	3F.pdf
	Sheets and Views
	Layout1


	2F.pdf
	Sheets and Views
	Layout1


	RF.pdf
	Sheets and Views
	Layout1


	SEC OF CANOPY.pdf
	Sheets and Views
	Layout1


	CAL.pdf
	Sheets and Views
	Layout1


	RF.pdf
	Sheets and Views
	Layout1


	CAL.pdf
	Sheets and Views
	Layout1


	BF.pdf
	Sheets and Views
	Layout1


	GF.pdf
	Sheets and Views
	Layout1


	16F REFUGE.pdf
	Sheets and Views
	Layout1


	4F-15F.pdf
	Sheets and Views
	Layout1


	3F.pdf
	Sheets and Views
	Layout1


	2F.pdf
	Sheets and Views
	Layout1


	1F.pdf
	Sheets and Views
	Layout1


	17F-31F.pdf
	Sheets and Views
	Layout1


	RF.pdf
	Sheets and Views
	Layout1


	SEC OF CANOPY.pdf
	Sheets and Views
	Layout1


	CAL.pdf
	Sheets and Views
	Layout1


	BF.pdf
	Sheets and Views
	Layout1


	GF.pdf
	Sheets and Views
	Layout1


	17F-31F.pdf
	Sheets and Views
	Layout1


	16F REFUGE.pdf
	Sheets and Views
	Layout1


	4F-15F.pdf
	Sheets and Views
	Layout1


	3F.pdf
	Sheets and Views
	Layout1


	2F.pdf
	Sheets and Views
	Layout1


	1F.pdf
	Sheets and Views
	Layout1


	SEC OF CANOPY.pdf
	Sheets and Views
	Layout1


	RF.pdf
	Sheets and Views
	Layout1






