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1. Introduction 

1.1 Background 

1.1.1 The applicant seeks planning permission from the Town Planning Board (the Board) to use Lots 

357 (Part) and 359 (Part) in D.D. 87, Hung Lung Hang, New Territories (the Site) for 'Proposed 

Temporary Open Storage of Construction Material and Machinery with Ancillary Facilities for a 

Period of 3 Years and Associated Filling of Land' 

1.1.2 This Drainage Proposal aim to support the development in drainage aspect.  

 

1.2 The Site 

1.2.1 The Site has a total area of about 3,110 m2.  The site is partially cover by vegetation and partially 

paved. The site location plan is shown in Figure 1. 

1.2.2 The existing site ground level is around +25.5 to +25.9 mPD.  The site is proposed to all paved with 

not more than 200mm hard pavement from +25.7 to +26.1 mPD.  

1.2.3 An existing channel is running from southwest to northeast by the side of the site. Existing Drainage 

Plan are shown in Figure 2 for reference.  

1.2.4 Proposed Development Layout plan is shown in Appendix B for reference. 

  



Proposed Temporary Open Storage of Construction Material and Machinery with Ancillary Facilities for a Period of 
3 Years and Associated Filling of Land in “Agriculture” Zone, Lots 357 (Part) and 359 (Part) in D.D.87, Hung Lung 
Hang, N.T. 

  Drainage Proposal  

Page | 2  Aug-24 
 

2. Development Proposal 

2.1 The Proposed Development 

2.1.1 The total site area is approximately 3,110 m2. The indicative development schedule is summarized 

in Table 1 below for technical assessment purpose. The catchment plan is shown in Figure 4. 

Proposed Development 

Total Site Area (m2) 3,110 

Paved Area (m2) 
Assume all proposed site area as paved area 
for assessment purpose 

3,110 

    Table 1 - Key Development Parameters 

    

 

 

 
  

3. Assessment Criteria 

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

for this DIA.  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 North District Zone. Therefore, for 10 years return 

period, the following values are adopted.  

 

a = 454.9 

b = 3.44 

c = 0.412 

(Corrigendum_No.1_2024) 

 

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) 

 

 

6. Volume of Drainage Storage Tank: 
 

Extreme Rainfall intensity (1 in 10 yr) at North District Area for rainfall 

duration of 240 mins,  I = 44.5 mm/hr  

(Corrigendum No.1/2024) 

4 hours rainfall duration is adopted  
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4. Proposed Drainage System 

4.1. Proposed UChannel 

4.1.1 Proposed U-channels are designed for collection of runoff within and near the Development Site.  

Please refer to the Figure 4 for proposed catchment plan. The U-channels are proposed to be 

connected to existing stream at the east. The design calculations of proposed UChannels are 

shown in Appendix A.  

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

4.1.3 Further to the discussion with DSD, the following improvement works are proposed. 

i. additional 2m width channel at critical section of the existing channel.  

ii. additional 600mm width channel along the site boundary at south (connection to 2m 

channel at item i).. 

iii. additional 600mm width channel along the site boundary at the east (connection to 2m 

channel at item i). 

4.1.4 The increase in capacity due to the proposed 2m width and 600mm channel are shown in 

Appendix A.  The proposed channels alignment are shown in Figure 3. 

4.1.5 The reference standard drawings of drains are shown in Appendix C. 

 

5. Conclusion 

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

proposed drainage system, no significant drainage impact is anticipated. 

 

 

- End of Text    - 
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Appendix A - Channel Design Calculation ( n = 0.016 )

U Channel 1 (Zone A1 + B2)

Runoff Estimation
Design Return Period 1 in 10 years

Paved Area 1700 + 176 x 0 1700  (m2)

Unpaved Area 176 x 1  = 176  (m2)

Total Equivalent Area 1700 x 0.95 + 176 x 0.35 = 1677  (m2) *

Time of Concentration 5 min

Rainfall Intensity, I * 189 mm/hr

Design Discharge Rate, Q 0.278 x 1677 x 189 / 1000000 = 0.088 m3/s

U Channel 

Channel Size 375 (mm)

Gradient 1 in 250

Area π x 0.38^2 /8  +  0.38 x 0.38/2  = 0.126  (m2)

Wetted Perimeter π x 0.38 / 2 + 0.38/2 x 2  = 0.964 (m)

R 0.126 / 0.964  = 0.208 (m)

Velocity 1.02 m/s

Capacity 0.127 m3/s

Utilization 0.088 / 0.127 = 69.07 % OK  (less than 90%, for 10% siltation allowance)

U Channel 2 (Zone A2 + B1)

Runoff Estimation
Design Return Period 1 in 10 years

Paved Area 1410 + 2291 x 0.2  = 1868  (m2)

Unpaved Area 176 + 2291 x 0.8 = 2009  (m2)

Total Equivalent Area 1868 x 0.95 + 2009 x 0.35 = 2478  (m2) *

Time of Concentration 5 min

Rainfall Intensity, I * 189 mm/hr

Design Discharge Rate, Q 0.278 x 2009 x 189 / 1000000 = 0.130 m3/s

U Channel

Channel Size 450 (mm)

Gradient 1 in 250

Area π x 0.45^2 /8  +  0.45 x 0.45/2  = 0.181  (m2)

Wetted Perimeter π x 0.45 / 2 + 0.45/2 x 2  = 1.157 (m)

R 0.181 / 1.157  = 0.156 (m)

Velocity 1.15 m/s

Capacity 0.207 m3/s

Utilization 0.13 / 0.207 = 62.77 % OK  (less than 90%, for 10% siltation allowance)

U Channel 3 (Zone [A1 + B2] + [A2 + B1])

Runoff Estimation
Design Return Period 1 in 10 years

Paved Area 1700 + 1868  = 3568  (m2)

Unpaved Area 176 + 2009 = 2185  (m2)

Total Equivalent Area 3568 x 0.95 + 2185 x 0.35 = 4154  (m2) *

Time of Concentration 5 min

Rainfall Intensity, I * 189 mm/hr

Design Discharge Rate, Q 0.278 x 4154 x 189 / 1000000 = 0.218 m3/s

U Channel

Channel Size 525 (mm)

Gradient 1 in 250

Area π x 0.53^2 /8  +  0.53 x 0.53/2  = 0.246  (m2)

Wetted Perimeter π x 0.53 / 2 + 0.53/2 x 2  = 1.350 (m)

R 0.246 / 1.35  = 0.182 (m)

Velocity 1.27 m/s

Capacity 0.313 m3/s

Utilization 0.218 / 0.313 = 69.77 % OK  (less than 90%, for 10% siltation allowance)

2m Channel  (Checking Capacity for Additional 2m width Channel at critical section of Existing Channel)

U Channel

Channel Size 2000 (mm)

Gradient 1 in 250

Area π x 2^2 /8  +  2 x 2/2  = 3.571  (m2)

Wetted Perimeter π x 2 / 2 + 2/2 x 2  = 5.142 (m)

R 3.571 / 5.142  = 0.694 (m)

Velocity 3.10 m/s

Capacity 11.069 m3/s  >> flow from site (0.218 m3/s)

600mm Channel at Connection Point along Existing Channel/Stream

U Channel

Channel Size 600 (mm)

Gradient 1 in 250

Area π x 0.6^2 /8  +  0.6 x 0.6/2  = 0.321  (m2)

Wetted Perimeter π x 0.6 / 2 + 0.6/2 x 2  = 1.542 (m)

R 0.321 / 1.542  = 0.208 (m)

Velocity 1.39 m/s

Capacity 0.446 m3/s  >> flow from site (0.218 m3/s)
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