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1 Introduction 

1.1 Background 

1.1.1 The applicant seeks planning permission from the Town Planning Board (the Board) under Section 

(S.) 16 of the Town Planning Ordinance (Cap. 131) (the Ordinance) to use Various Lots in D.D. 115 

and D.D. 116 and Adjoining Government Land (GL), Au Tau, Yuen Long, New Territories (the Site) 

for ‘Proposed Temporary Open Storage of Vehicle with Ancillary Facilities for a Period of 3 Years 

and Associated Filling of Land’. 

1.1.2 This report aims to support the development in drainage aspect. 

 

1.2 Application Site 

1.2.1 The application site is situated beside Pok Oi Interchange.  It has an area of approx. 14,250 m2. 

The site location is shown in Figure 1. 

1.2.2 The existing site is partly hard paved with level various from approx. +3.3mPD to + 5.6mPD. The 

proposed site is intent to keep unpaved with gravel material after the development. 

1.2.3 There is an existing stream at the west of the application site, which would eventually discharge to 

2.5m x 2m box culvert.  Figure 2 indicate the existing drainage system of the area. 
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2 Development Proposal 

2.1 The Proposed Development 

2.1.1 The total site area is approximately 14,250 m2.  The applicant intended to keep unpaved with gravel 

material after the development. The catchment plan is shown in Figure 4-2. 

Proposed Development 

Total Site Area (m2) 14,250 

Unpaved Area after Development (m2) 14,250 

    Table 1 – Site Development Area 

 

 

 

3 Assessment Criteria 

3.1.1 The Recommended Design Return Period based on Flood Level from SDM (Table 10) is adopted 

for this report.  The recommendation is summarized in Table 2 below. 

Description Design Return Periods 

Intensively Used Agricultural Land 2 – 5 Years 

Village Drainage Including Internal 

Drainage System under a polder 

Scheme 

10 Years 

Main Rural Catchment Drainage 

Channels 

50 Years 

Urban Drainage Trunk System 200 Years 

Urban Drainage Branch System 50 Years 

Table 2– Design Return Periods under SDM 

3.1.2 The proposed drainage system intended to collect runoff from internal site and external catchment. 

1 in 10 years return period is adopted for the drainage design. 
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3.1.3 Stormwater drainage design will be carried out in accordance with the criteria set out in the 

Stormwater Drainage Manual published by DSD. The proposed design criteria to be adopted for 

design of this stormwater drainage system and factors which have been considered are summarised 

below. 

1. Intensity-Duration-Frequency Relationship – The Recommended Intensity-
Duration-Frequency relationship is used to estimate the intensity of rainfall. It 
can be expressed by the following algebraic equation. 

𝑖 =
𝑎

(𝑡𝑑 + 𝑏)𝑐
 

  

The site is located within the HKO Zone. Therefore, for 10 years return period, 

the following values are adopted. 

 

a = 485 

b = 3.11 

c = 0.397 

 

2. The peak runoff is calculated by the Rational Method 
i.e. Qp = 0.278CiA 

 

where Qp = peak runoff in m3/s 

   C = runoff coefficient (dimensionless) 

   i = rainfall intensity in mm/hr 

   A = catchment area in km2 

 

 

3. The run-off coefficient (C) of surface runoff are taken as follows: 
 

1. Paved Area:    C = 0.95 
2. Unpaved Area:   C = 0.35 
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4. Manning’s Equation is used for calculation of velocity of flow inside the channels: 
 

Manning’s Equation:    𝑣 =
𝑅

1
6

𝑛
 𝑅

1

2 𝑆𝑓

1

2 

 

Where,  

 

V = velocity of the pipe flow (m/s) 

Sf = hydraulic gradient 

n = manning’s coefficient 

R = hydraulic radius (m) 

 

5. Colebrook-White Equation is used for calculation of velocity of flow inside the pipes: 
 

Colebrook-White Equation:  𝑣 = −√32𝑔𝑅𝑆 𝑙𝑜𝑔 𝑙𝑜𝑔 ( 
𝑘𝑠

14.8𝑅
+

1.255𝑣

𝑅√32𝑔𝑅𝑆𝑓
) 

where,  

  V = velocity of the pipe flow (m/s) 

  Sf = hydraulic gradient 

  kf = roughness value (m) 

  v = kinematics viscosity of fluid 

  D = pipe diameter (m) 

  R = hydraulic radius (m) 
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4 Proposed Drainage System  

4.1. Proposed Channels 

4.1.1 Proposed channels are designed for collection of runoff for internal and external catchment.  They 

are proposed to discharge to approx. 10m width existing watercourse at the west.  

4.1.2 The design calculations of proposed UChannel are shown in Appendix A1. The checking of 

utilization of existing 10m watercourse is also shown in Appendix A1, it shows the utilization is only 

7%.  As the development proposed to keep unpaved after development, no additional runoff is 

generated. 

4.1.3 The alignment, size, gradient and details of the proposed drains are shown in Figure 3.  

4.1.4 The catchment plan is shown in Figure 4.  

4.1.5 Reference Drawings are shown in Appendix C for reference. 

5 Conclusion 

5.1.1 Drainage review has been conducted for the Proposed Development.  With implementation of the  

proposed drainage system, no adverse drainage impact is anticipated. 

- End of Text    - 
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APPENDIX



Zone
n 0.014 485

Return Period 1 in 10 years Ks 0.15 3.11

Viscosity 0.000001 0.397

Catchment Area Table (Area in m2)

Catchment A1a A1b A1c A2 A3 A4 B1 B2a B2b B3 B4 C1 C2
Total Site Area 

(After 
Development)

Total Area 124 5799 1316 3448 2530 1033 1443 1719 359 306 797 179 370 14250

Hard Paved Area 0 0 0 0 0 0 0 0 39 0 0 0 370 0

Unpaved Area 124 5799 1316 3448 2530 1033 1443 1719 320 306 797 179 0 14250
Equival. Area 43.4 2029.65 460.6 1206.8 885.5 361.55 505.05 601.65 149.05 107.10 278.95 62.65 351.50 4987.50

Pavement Type Hard Paved Unpaved

Runoff Coefficient 0.95 0.35

Calculation Table of Drainage System
US MH/PIT DS MH/PIT US GL DS GL Size 

mm
Gradient 

1 in
Type US IL DS IL U/S MH/PIT 

TYPE #
Length

m
V

m/s
Capacity 

m3/s
Catchment 

ID1
Catchment 

ID2
Catchment 

ID3
Catchment 

ID4
Catchment 

ID5
Catchment 

ID6
Catchment 

ID7
Catchment 

ID8

Total Equivalent 
Area

m2

ToC 
min

Intensity 
mm/hr

Total 
Discharge 

m3/s

Utilitization Remark

SP01 CP1.00 5.80 5.30 300 200 UC 5.50 5.00 SP 23.4 1.12 0.09 A4 B3 468.65 2.80 240 0.03 34.7%
CP1.00 CP1.01 5.30 5.30 300 200 UC 5.00 4.84 CP 31.6 1.12 0.09 A4 B3 468.65 3.15 234 0.03 34.0%
CP1.01 CP1.02 5.30 5.00 300 200 UC 4.84 4.70 CP 20.1 1.12 0.09 A1a A4 B3 512.05 3.62 228 0.03 36.1%
CP1.02 CP1.02a 5.00 4.50 525 200 UC 3.70 3.42 CP 55.7 1.62 0.40 A1a A1b A2 A4 B2b B3 C2 4249.05 3.92 224 0.26 66.1%

CP1.02a CP1.02b 4.50 4.00 525 200 UC 3.42 3.30 CP 25.1 1.62 0.40 A1a A1b A2 A4 B2b B3 C1 C2 4311.70 4.50 217 0.26 65.0%
CP1.02b CP1.03 4.00 3.70 525 200 UC 3.30 3.18 CP 14.3 1.62 0.40 A1a A1b A2 A4 B2b B3 C1 C2 4311.70 4.75 214 0.26 64.2%

CP1.03 EXISTING 
WATERCOURSE

3.70 3.70 675 300 UC 2.90 2.83 CP 19.7 1.57 0.64
Total Site Area 

(After 
Development)

B1 B2a B2b B3 B4 C1 C2 7043.45 6.61 197 0.39 60.4%

SP02 CP2.01 5.30 5.30 300 200 UC 5.00 4.98 SP 5.0 1.12 0.09 A1a B2b 192.45 2.80 240 0.01 14.3%
CP2.01 CP3.01 5.30 5.00 300 200 UC 4.98 4.70 CP 17.9 1.12 0.09 A1a B2b 192.45 2.87 238 0.01 14.2%

SP03 CP3.01 5.30 5.00 300 200 UC 5.00 4.70 SP 21.0 1.12 0.09 B2b 149.05 2.80 240 0.01 11.0%
CP3.01 CP1.02 5.00 5.00 300 200 UC 4.70 4.66 CP 7.5 1.12 0.09 A1a B2b 192.45 3.14 234 0.01 14.0%

SP04 CP4.00 5.30 4.50 300 200 UC 5.00 4.20 SP 27.9 1.12 0.09 B2a 601.65 2.80 240 0.04 44.6%
CP4.00 CP4.01 4.50 4.10 300 200 UC 4.20 3.80 CP 58.9 1.12 0.09 B2a 601.65 3.22 233 0.04 43.4%
CP4.01 CP4.02 4.10 4.10 600 300 UC 3.50 3.38 CP 36.3 1.45 0.47 A1b B1 B2a 3136.35 4.09 221 0.19 41.5%
CP4.02 CP4.03 4.10 4.10 600 300 UC 3.38 3.29 CP 26.4 1.45 0.47 A1b B1 B2a 3136.35 4.51 217 0.19 40.5%
CP4.03 CP4.04 4.10 4.00 600 300 UC 3.29 3.23 CP 19.4 1.45 0.47 A1b B1 B2a 3136.35 4.82 213 0.19 39.9%
CP4.04 CP4.05 4.00 4.00 600 300 UC 3.23 3.11 CP 34.0 1.45 0.47 A1b B1 B2a 3136.35 5.04 211 0.18 39.5%
CP4.05 CP4.06 4.00 4.00 600 300 UC 3.11 3.03 CP 25.4 1.45 0.47 A1b A1c B1 B2a 3596.95 5.43 207 0.21 44.4%
CP4.06 CP4.07 4.00 4.00 600 300 UC 3.03 2.91 CP 34.3 1.45 0.47 A1b A1c B1 B2a 3596.95 5.72 204 0.20 43.8%
CP4.07 CP1.03 4.00 3.70 600 300 UC 2.91 2.90 CP 5.7 1.45 0.47 A1b A1c B1 B2a 3596.95 6.12 201 0.20 43.1%

SP05 CP5.00 4.00 4.00 300 200 UC 3.70 3.65 SP 10.0 1.12 0.09 B1 505.05 2.80 240 0.03 37.4%
CP5.00 CP5.01 4.00 4.00 300 200 UC 3.65 3.57 CP 15.6 1.12 0.09 B1 505.05 2.95 237 0.03 37.1%
CP5.01 CP5.02 4.00 4.00 300 200 UC 3.57 3.54 CP 7.4 1.12 0.09 B1 505.05 3.18 234 0.03 36.5%
CP5.02 CP4.05 4.00 4.00 300 200 UC 3.54 3.48 CP 10.2 1.12 0.09 B1 505.05 3.29 232 0.03 36.3%

SP06 CP6.01 4.00 4.00 300 200 UC 3.70 3.51 SP 37.4 1.12 0.09 A1c 460.60 2.80 240 0.03 34.1%
CP6.01 CP4.06 4.00 4.00 300 200 UC 3.51 3.36 CP 30.0 1.12 0.09 A1c 460.60 3.36 231 0.03 32.9%

SP07 CP7.00 5.00 4.90 300 200 UC 4.70 4.60 SP 6.3 1.12 0.09 A3 885.50 2.80 240 0.06 65.6%
CP7.00 CP7.01 4.90 4.90 300 200 UC 4.60 4.33 CP 54.2 1.12 0.09 A3 885.50 2.89 238 0.06 65.2%
CP7.01 CP7.02 4.90 5.00 300 200 UC 4.33 4.25 CP 16.7 1.12 0.09 A3 885.50 3.70 226 0.06 62.0%
CP7.02 CP7.03 5.00 4.60 375 200 UC 4.13 3.93 CP 39.4 1.30 0.16 A3 B4 1164.45 4.51 217 0.07 43.0%
CP7.03 CP7.04 4.60 4.40 375 200 UC 3.93 3.80 CP 26.3 1.30 0.16 A3 B4 1164.45 5.02 211 0.07 42.0%
CP7.04 CP7.05 4.40 4.10 450 200 UC 3.80 3.65 CP 12.3 1.47 0.26 A2 A3 B4 C1 2433.90 5.35 208 0.14 53.1%
CP7.05 CP7.06 4.10 3.80 450 250 UC 3.65 3.35 CP 45.4 1.31 0.24 A2 A3 B4 C1 C2 2785.40 5.49 206 0.16 67.5%
CP7.06 CP7.07 3.80 3.70 450 250 UC 3.35 3.25 CP 6.9 1.31 0.24 A2 A3 B4 C1 C2 2785.40 6.07 201 0.16 65.7%
CP7.07 CP7.08 3.70 3.60 450 250 UC 3.25 3.15 CP 10.9 1.31 0.24 A2 A3 B4 C1 C2 2785.40 6.16 200 0.16 65.5%
CP7.08 CP1.03 3.60 3.70 450 250 UC 3.15 3.05 CP 24.6 1.31 0.24 A2 A3 B4 C1 C2 2785.40 6.30 199 0.15 65.1%

SP08-1 CP8.01 4.80 5.30 300 200 UC 4.50 4.44 SP 12.3 1.12 0.09 C1 62.65 2.80 240 0.00 4.6%
CP8.01 CP8.02 5.30 5.00 300 200 UC 4.44 4.28 CP 30.9 1.12 0.09 A4 C1 424.20 3.14 234 0.03 30.8%
CP8.02 CP8.03 5.00 5.00 300 200 UC 4.28 4.21 CP 14.6 1.12 0.09 A4 C1 424.20 3.60 228 0.03 29.9%
CP8.03 CP1.02 5.00 4.00 300 200 UC 4.21 3.70 CP 7.0 1.12 0.09 A4 C1 424.20 3.82 225 0.03 29.5%

SP08-2 CP8.01 5.80 5.30 300 200 UC 5.50 5.00 SP 22.9 1.12 0.09 A4 361.55 2.80 240 0.02 26.8%

SP08-3 CP8.04 4.80 4.80 300 200 UC 4.50 4.40 SP 19.1 1.12 0.09 C1 62.65 2.80 240 0.00 4.6%
CP8.04 CP8.05 4.80 4.80 300 200 UC 4.40 4.37 CP 7.7 1.12 0.09 C1 62.65 3.08 235 0.00 4.6%
CP8.05 CP8.03 4.80 5.00 300 200 UC 4.37 4.31 CP 10.5 1.12 0.09 C1 62.65 3.20 233 0.00 4.5%

SP09 CP9.01 5.00 5.00 300 200 UC 4.70 4.59 SP 21.7 1.12 0.09 B4 278.95 2.80 240 0.02 20.7%
CP9.01 CP9.02 5.00 5.00 300 200 UC 4.59 4.58 CP 2.8 1.12 0.09 B4 278.95 3.12 235 0.02 20.2%
CP9.02 CP9.03 5.00 5.00 300 200 UC 4.58 4.49 CP 17.7 1.12 0.09 B4 278.95 3.17 234 0.02 20.2%
CP9.03 CP9.04 5.00 5.60 300 200 UC 4.49 4.40 CP 16.9 1.12 0.09 B4 278.95 3.43 230 0.02 19.9%
CP9.04 CP9.04a 5.60 5.60 300 200 UC 4.40 4.36 CP 9.5 1.12 0.09 B4 278.95 3.68 227 0.02 19.6%

CP9.04a CP9.04b 5.60 5.60 300 200 UC 4.36 4.32 CP 7.5 1.12 0.09 B4 278.95 3.82 225 0.02 19.4%
CP9.04b CP9.05 5.60 5.80 300 200 UC 4.32 4.22 CP 20.3 1.12 0.09 B4 278.95 3.93 223 0.02 19.3%
CP9.05 CP7.02 5.80 5.00 300 200 UC 4.22 4.13 CP 18.3 1.12 0.09 A3 B4 1164.45 4.24 220 0.07 79.2%

SP10-1 CP1.02a 4.50 4.50 300 100 UC 4.20 3.97 SP 22.9 1.58 0.13 A2 C1 1269.45 2.80 240 0.08 66.5%

SP10-2 CP10.01 4.50 4.00 300 100 UC 4.20 3.70 SP 23.9 1.58 0.13 A2 C1 1269.45 2.80 240 0.08 66.5%
CP10.01 CP1.02b 4.00 4.00 300 100 UC 3.70 3.65 CP 5.1 1.58 0.13 A2 C1 1269.45 3.05 236 0.08 65.4%

#SP: Start Point

Appendix A1: Design Calculation

Storm 
Constant

HKO

HKO a

HKO b
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Aerial photos and site photos taken on 19.01.2026 
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