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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. 17 

and Adjoining Government Land (GL), Ting Kok, Tai Po, New Territories (the Site) for ‘Proposed 

Temporary Place of Recreation, Sports or Culture, Eating Place, Barbecue Site and Holiday Camp 

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 Ting Kok Road near Shan Liu Road and adjacent to Plover 

Cove.  It has an area of approx. 38,338 m2. The site location is shown in Figure 1. 

1.2.2 The existing site is mainly unpaved with level various from approx. +3.3mPD to + 5.6mPD. The 

proposed site is intent to be partly paved for site formation of structure, footpath, skateboard ground, 

caravan site, vehicle parking spaces, and L/UL and circulation area. 

1.2.3 There is an existing stream at the west of the application site.  The Plover Cove is at the east and 

south of the application site.  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 38,338 m2.  After the development the site would be partially 

paved. The catchment plan is shown in Figure 4. 

Proposed Development 

Total Site Area (m2) 38,338 

Paved Area after Development (m2) 15,970 

    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 

11.1% rainfall increase due to climate change according to Table 28 of SDM 

Corrigendum No. 1/2022. 

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.  The 

design calculations of proposed UChannel and capacity checking against site flow are shown in 

Appendix A.  

4.1.2 The channels are proposed to be discharged to Plover Cove and existing stream. The alignment, 

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

4.1.3 The proposed stormwater drainage system shall be completed prior to the commencement of other 

construction works, including site clearance and land filling works. 

4.1.4 The catchment plan is shown in Figure 4.  

4.1.5 Reference Drawings are shown in Appendix C for reference. 

 

4.2 Maintenance Responsibilities 

4.2.1 The proposed stormwater drainage system is to be maintained by the development.   

4.2.2 The development should carry out inspection to all drainage components before wet season (April). 

It is also required to carry out routine inspection monthly in wet season and quarterly in dry season 

and carry out necessary maintenance works to ensure the drainage system is able to function 

properly. 

 

The maintenance work includes the followings :- 

• Cleaning of drains, catchpits and outlets. 

• Remove debris, sediments and vegetation to prevent blockage 

• Look for signs of damages, such as crack and repair as if it would affect the system to 

function properly. 

 

5 Conclusion 

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

proposed drainage system, no unacceptable 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 A1 A2 A3 A4 A5 A6 A7 A3a B1 B2 B3 B4 B5 C1 C2 C3 D1 D2 D3 D4

Total Area 6685 9917 9682.6 4878.8 5331.4 670.4 1225.4 5092 201 367 916 1699 198 125 106 154 388 372 472 516

Hard Paved Area 3971 3645 4411.6 1023.8 2197.4 296.4 527.4 2515 100.5 184 916 1699 0 0 0 0 0 0 0 0

Unpaved Area 2714 6272 5271 3855 3134 374 698 2577 100.5 184 0 0 198 125 106 154 388 372 472 516

Equival. Area 4722.35 5657.95 6035.87 2321.86 3184.43 412.48 745.33 3291.2 130.65 238.55 870.20 1614.05 69.30 43.75 37.10 53.9 135.8 130.2 165.2 180.6

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

Catchment 
ID9

Total Equivalent 
Area

m2

ToC 
min

Intensity 
mm/hr ###

Total 
Discharge 

m3/s

Utilitization

SP01 CP1.01 8.80 8.80 600 200 UC 8.20 8.16 SP 8 1.65 0.48 A1 B1 4853.00 1.00 307 0.41 86.7%
CP1.01 CP1.02 8.80 8.80 600 200 UC 8.16 8.14 CP 5 1.65 0.48 A1 B1 4853.00 1.08 305 0.41 86.0%
CP1.02 CP1.03 8.80 8.50 600 200 UC 8.14 7.90 CP 36.5 1.65 0.48 A1 B1 4853.00 1.13 304 0.41 85.6%
CP1.03 CP1.04 8.50 8.00 600 200 UC 7.90 7.40 CP 5.1 1.65 0.48 A1 B1 4853.00 1.50 294 0.40 82.8%
CP1.04 CP1.05 8.00 8.00 600 200 UC 7.40 7.37 CP 5.9 1.65 0.48 A1 B1 4853.00 1.55 292 0.39 82.5%
CP1.05 CP1.06 8.00 8.00 600 200 UC 7.37 7.34 CP 5.6 1.65 0.48 A1 B1 4853.00 1.61 291 0.39 82.0%
CP1.06 CP1.07 8.00 7.70 600 200 UC 7.34 7.07 CP 53.8 1.65 0.48 A1 B1 4853.00 1.67 290 0.39 81.7%
CP1.07 CP1.08 7.70 5.70 600 200 UC 7.07 5.10 CP 81 1.65 0.48 A1 B1 4853.00 2.21 278 0.37 78.2%
CP1.08 CP1.09 5.70 5.40 825 200 UC 4.86 4.40 CP 92 2.05 1.12 A1 A2 B1 B3 C1 11424.90 3.02 262 0.83 74.4%
CP1.09 CP1.09A 5.40 4.60 825 200 UC 4.40 3.78 CP 14.9 2.05 1.12 A1 A2 B1 B3 B5 C1 11494.20 3.77 251 0.80 71.6%

CP1.09A CP1.10 4.60 4.40 825 200 UC 3.78 3.58 CP 16.7 2.05 1.12 A1 A2 B1 B2 B3 B5 C1 11732.75 3.89 249 0.81 72.5%
CP1.10 Plover Cove 4.40 3.50 900 200 UC 3.50 2.60 CP 24.6 2.17 1.41 A1 A2 A3a B1 B2 B3 A5 C1 D1 18274.88 4.03 247 1.25 88.9%

SP02 CP2.01 8.80 6.30 525 100 UC 8.28 5.78 SP 62.7 2.14 0.47 A1 4722.35 1.00 307 0.40 85.1%
CP2.01 CP2.02 6.30 5.90 600 100 UC 5.70 5.30 CP 31.4 2.34 0.68 A1 B3 5592.55 1.49 294 0.46 67.5%
CP2.02 CP2.03 5.90 5.90 675 250 UC 5.23 5.18 CP 10.6 1.60 0.59 A1 B3 5592.55 1.71 289 0.45 76.6%
CP2.03 CP2.04 5.90 5.90 675 250 UC 5.18 5.09 CP 23.9 1.60 0.59 A1 B3 5592.55 1.82 286 0.44 75.9%
CP2.04 CP1.08 5.90 5.70 675 250 UC 5.09 4.86 CP 57.6 1.60 0.59 A1 B3 5592.55 2.07 280 0.44 74.4%

SP03 CP3.01 7.70 6.60 675 200 UC 7.03 5.93 SP 51.4 1.79 0.66 A2 B2 5896.50 1.00 307 0.50 76.9%
CP3.01 CP3.02 6.60 6.10 675 200 UC 5.93 5.43 CP 34.5 1.79 0.66 A2 B2 5896.50 1.48 294 0.48 73.6%
CP3.02 CP3.03 6.10 5.40 675 200 UC 5.43 4.73 CP 73 1.79 0.66 A2 B2 5896.50 1.80 286 0.47 71.7%
CP3.03 CP3.04 5.40 5.60 675 200 UC 4.73 4.58 CP 28.9 1.79 0.66 A2 B2 5896.50 2.48 272 0.45 68.1%
CP3.04 CP3.05 5.60 5.70 675 300 UC 4.58 4.52 CP 17.7 1.46 0.53 A2 B2 5896.50 2.75 267 0.44 81.8%
CP3.05 CP3.06 5.70 4.70 675 200 UC 4.52 4.03 CP 47.8 1.79 0.66 A2 B2 5896.50 2.95 264 0.43 65.9%
CP3.06 CP3.07 4.70 5.00 675 200 UC 4.03 3.90 CP 24.7 1.79 0.66 A2 B2 5896.50 3.40 256 0.42 64.1%
CP3.07 CP1.09A 5.00 4.60 675 200 UC 3.90 3.89 CP 3 1.79 0.66 A2 B2 5896.50 3.63 253 0.41 63.2%

SP03A CP3.08 5.40 5.30 600 100 UC 4.80 4.70 SP 7.9 2.34 0.68 A2 5657.95 1.00 307 0.48 71.4%
CP3.08 CP3.07 5.30 5.00 600 100 UC 4.70 4.40 CP 9.7 2.34 0.68 A2 5657.95 1.06 306 0.48 71.1%

SP04 CP4.01 5.10 5.20 825 400 UC 4.28 4.10 SP 69.9 1.45 0.79 A3 B4 7649.92 1.00 307 0.65 82.6%
CP4.01 CP4.02 5.20 5.00 825 400 UC 4.10 3.85 CP 100.5 1.45 0.79 A3 B4 C2 7687.02 1.81 286 0.61 77.4%
CP4.02 CP4.03 5.00 3.10 825 200 UC 3.85 2.28 CP 27.5 2.05 1.12 A3 B4 C2 7687.02 2.96 263 0.56 50.3%
CP4.03 Plover Cove 3.10 2.80 825 200 UC 2.28 1.98 CP 41.5 2.05 1.12 A3 A4 B4 C2 C3 D2 10192.98 3.45 255 0.72 64.7%

SP05 CP5.01 4.90 4.60 525 200 UC 4.38 4.08 SP 11.2 1.51 0.34 A3a 3291.20 1.00 307 0.28 83.9%
CP5.01 CP5.02 4.60 4.40 525 200 UC 4.08 3.88 CP 32.6 1.51 0.34 A3a 3291.20 1.12 304 0.28 82.9%
CP5.02 CP5.03 4.40 4.40 525 200 UC 3.88 3.85 CP 5.9 1.51 0.34 A3a 3291.20 1.48 294 0.27 80.3%
CP5.03 CP5.04 4.40 4.40 525 200 UC 3.85 3.77 CP 15.6 1.51 0.34 A3a 3291.20 1.55 293 0.27 79.9%
CP5.04 CP5.05 4.40 4.40 525 200 UC 3.77 3.75 CP 4.5 1.51 0.34 A3a 3291.20 1.72 288 0.26 78.7%
CP5.05 CP1.10 4.40 4.40 525 200 UC 3.75 3.70 CP 8.4 1.51 0.34 A3a 3291.20 1.77 287 0.26 78.4%

SP05A CP5.06 4.90 4.90 675 200 UC 4.23 4.07 SP 30.8 1.79 0.66 A3 C2 6072.97 1.00 307 0.52 79.2%
CP5.06 CP4.03 4.90 3.10 675 200 UC 4.07 2.43 CP 18.9 1.79 0.66 A3 C2 6072.97 1.29 299 0.51 77.1%

SP06 CP6.01 5.20 5.00 450 150 UC 4.75 4.55 SP 20.5 1.58 0.26 A4 C3 2375.76 1.00 307 0.20 79.1%
CP6.01 CP6.02 5.00 5.00 450 200 UC 4.55 4.53 CP 4.1 1.37 0.22 A4 C3 2375.76 1.22 301 0.20 89.5%
CP6.02 CP6.03 5.00 5.10 450 200 UC 4.53 4.45 CP 15.4 1.37 0.22 A4 C3 2375.76 1.27 300 0.20 89.1%
CP6.03 CP6.04 5.10 5.00 450 200 UC 4.45 4.11 CP 68.7 1.37 0.22 A4 C3 2375.76 1.45 295 0.19 87.6%
CP6.04 CP6.05 5.00 3.30 450 200 UC 4.11 2.85 CP 78 1.37 0.22 A4 C3 2375.76 2.29 276 0.18 82.0%
CP6.05 CP4.03 3.30 3.10 450 200 UC 2.85 2.65 CP 16.7 1.37 0.22 A4 C3 2375.76 3.24 259 0.17 76.9%

SP07 CP7.01 5.10 4.90 525 200 UC 4.58 4.36 SP 42.1 1.51 0.34 A5 3184.43 1.00 307 0.27 81.2%
CP7.01 CP7.02 4.90 3.00 525 200 UC 4.36 2.48 CP 88.3 1.51 0.34 A5 3184.43 1.46 295 0.26 77.8%
CP7.02 CP7.03 3.00 3.30 525 200 UC 2.48 2.41 CP 13.2 1.51 0.34 A5 A6 3596.91 2.44 273 0.27 81.4%
CP7.03 Plover Cove 3.30 2.90 525 200 UC 2.41 2.31 CP 19.8 1.51 0.34 A5 A6 D3 3762.11 2.58 270 0.28 84.3%

SP08 CP7.03 4.90 3.30 525 200 UC 4.38 2.78 SP 63.9 1.51 0.34 A5 3184.43 1.00 307 0.27 81.2%

SP09 C9.01 4.10 4.10 375 200 UC 3.73 3.71 SP 2.8 1.21 0.14 A6 412.48 1.00 307 0.04 25.8%
C9.01 C9.02 4.10 4.10 375 200 UC 3.71 3.68 CP 5.7 1.21 0.14 A6 412.48 1.04 306 0.04 25.7%
C9.02 C9.03 4.10 4.00 375 200 UC 3.68 3.63 CP 10.4 1.21 0.14 A6 412.48 1.12 304 0.03 25.5%
C9.03 CP7.02 4.00 3.00 375 200 UC 3.63 2.63 CP 27.2 1.21 0.14 A6 412.48 1.26 300 0.03 25.2%

SP10 CP10.01 4.90 3.50 375 200 UC 4.53 3.13 SP 37.5 1.21 0.14 A7 745.33 1.00 307 0.06 46.6%
CP10.01 Plover Cove 3.50 3.30 375 200 UC 3.13 2.93 CP 27.8 1.21 0.14 A7 D4 925.93 1.78 287 0.07 54.1%

SP11 CP11.01 4.50 4.10 375 200 UC 4.13 3.73 SP 16.3 1.21 0.14 A7 745.33 1.00 307 0.06 46.6%
CP11.01 CP11.02 4.10 4.10 375 200 UC 3.73 3.65 CP 15.1 1.21 0.14 A7 745.33 1.22 301 0.06 45.6%
CP11.02 CP11.03 4.10 4.10 375 200 UC 3.65 3.64 CP 2.8 1.21 0.14 A7 745.33 1.43 295 0.06 44.8%
CP11.03 CP10.01 4.10 3.50 375 200 UC 3.64 3.13 CP 22.3 1.21 0.14 A7 745.33 1.47 294 0.06 44.6%

#SP: Start Point
##:with 10% reduction in flow area
### : With 11.1% rainfall increase as per Table 28 of SDM Corrigendum No. 1/2022.

Appendix A: Design Calculation

Storm 
Constant

HKO

HKO a

HKO b

HKO c

a1 1
b1 6.1

Width of Water Surface a2 1
Freeborad b2 4.8

Total Depth 0.80 m Total Depth 0.80 m
Water Depth Base Width 3.20 m

a1 a2 Assumed Water Depth 0.50 m
b1 b2 Freeboard 0.30 m

Base Width 

m m m m m2 m m 1 in m/s m3/s
0.50 0.30 3.20 8.64 2.96 8.73 0.34 0.035 200 0.98 2.91

Total Flow from The Application Site = 0.05 m3/s
Utilization Rate = 1.7%
Total flow from CP10.01 only occupy  1.7% of the existing stream.
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