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1. INTRODUCTION

1.1 Project Background

1.1.1  The project proponent proposed to develop a medium density residential development
at D.D.130, Lam Tei in Tuen Mun (the “Application Site”).

1.1.2 In order to confirm the environmental feasibility of the Proposed Development,
Ramboll Hong Kong Limited is commissioned by the project proponent to prepare a
Drainage Impact Assessment (DIA) for the Proposed Development.

1.2 Project Location

1.2.1 With a development area of 8,896m? and zoned as Residential (Group B) 1” (R(B)1)
zone, the Application Site is proposed to develop a medium density residential
development. The Application Site is bounded by Castle Peak Road - Lam Tei Section
and the Tuen Ma Line and Light Rail tracks to the east and Ng Lau Road and a nullah
to the west. To the north of the Application Site is an existing residential development
- Lingrade Garden. Village houses and some car repairing workshops are situated on
the west of the Application Site separated by Ng Lau Road and a nullah.

1.2.2  The location of the Application Site is presented in Figure 1.1.

1.3 Proposed Development

1.3.1 The Proposed Development consists of 5 residential towers ranging from 14 storeys to
27 storeys. The number of storeys and building height information of the residential
towers are as follow:

e Tower 1: 27 storeys (+107.8 mPD)
e Tower 2: 27 storeys (+107.8 mPD)
e Tower 3: 16 storeys (+66.8 mPD)
e Tower 4: 14 storeys (+59.8 mPD)
e Tower 5: 24 storeys (+94.8 mPD)

1.3.2  The total numbers of units are 1,385 units and the tentative population intake year is
2030. Detailed plans of the Proposed Development are presented in Appendix 1.1.
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2. DRAINAGE IMPACT ASSESSMENT

2.1 Scope of Work

2.1.1  The aim of this study is to assess the changes of the runoff from the Application Site
as a result of the Proposed Development and the potential impact on the existing
drainage system and surrounding area.

2.1.2  The source of surface runoff is mainly from rainwater and would be directed to existing
public storm drains. Based on the previous DIA report for land exchange purpose for
the same development site which DSD has no objection (Ramboll (2019) Drainage
Impact Assessment for the Proposed Residential Development at D.D.130, Lam Tei
(report reference: R5889_v1.1), hereinafter “the 2019 DIA report”), a series of u-
channels is proposed along the site boundary to convey the surface runoff from the
site and finally discharge to the nullah through a proposed 600mm diameter outlet.

2.1.3 Based on the 2019 DIA report, the unpaved area was 20%. As the Proposed
Development has an unpaved area of not less than 20%, with the possible increase in
the unpaved area, the amount of surface runoff from the Application Site would
decrease.

2.1.4  This DIA Report assesses the drainage impact to the existing and proposed drainage
system.

2.2 Assessment Criteria and Methodology

2.2.1  The assessment is conducted in accordance with the DSD SDM (2018 Edition), SDM
Corrigendum No. 1/2022 and SDM Corrigendum No. 1/2024. The Application Site is at
the upstream of a major urban drainage system, therefore a 1 in 200-year return
storm has been adopted in the assessment. Moreover, a 1 in 50-year return storm has
also been considered for the drainage nature of the Application Site.

2.2.2  The catchment runoff has been calculated using the “Rational Method”, as outlined in
the DSD SDM: Q = 0.278 Ci A, where

- Q
- C

peak runoff in m3/s

runoff coefficient (dimensionless)
— i = rainfall intensity in mm/hr
— A = catchment area in km

2.2.3 The rainfall intensity parameter “i” is dependent on the return period, rainfall duration
and the time of concentration of the catchment under consideration. Runoff
calculations are presented in Appendix 2.1.

2.2.4 With reference to SDM - Corrigendum No. 1/2022, rainfall increase of 16.0% due to
climate change for end of 21st century (2081-2100) has been considered in the
calculations as a conservative approach.

2.3 Existing Site Condition

2.3.1  The Application Site is situated in a flat paved area at existing ground level ranging
from +6.8mPD to +8.0mPD. The site area is about 8,896m?.

2.3.2  Most area of the existing Application Site and upstream catchments are steep and
unpaved (assume 70% of the area is unpaved), therefore a runoff coefficient of 0.35
(grassland, heavy soil, steep) has been adopted for the unpaved area, while 0.95
(concrete) has been adopted for the paved area within the Application Site.
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2.4 Existing Drainage System

2.4.1  An existing nullah with more than 10m width is located along the western site
boundary, where the surface runoff from the Application Site can be discharged to.

2.4.2  According to drainage record plans from DSD, the Application Site is currently served
by pipes (diameter size ranging from 450mm to 900mm) running along the cycle track
to the east of the Application Site. Based on site inspections and drainage record plans,
there is no proper drainage system within the Application Site except for two catchpits
(SCH1009270 and SCH1009251) and one drainage manhole (SMH1024623) outside
the Application Site.

2.4.3  Catchpit no. SCH1009270 connects to an existing 300mm diameter drainage pipe. The
existing 300mm diameter drainage pipe is then connected to the 750mm diameter
drainage pipes which run along the cycle track to the south of the Application Site and
eventually leading into the nullah.

2.4.4  Catchpit no. SCH1009251 connects with the existing 300mm diameter drainage pipe.
The existing 300mm diameter drainage pipe is then connected to the 900mm diameter
drainage pipes and eventually leading into the nullah.

2.4.5 The existing drainage system in the area is shown in Figure 2.1.

2.5 Existing Catchment

2.5.1 Existing catchments in the Application Site are shown in Figure 2.2. The existing
surface runoff is summarised in Table 2.1 below.

Table 2.1 Summary of Surface Runoff under Existing Condition
Existing Runoff (m3/s)
Catchment Area (m?) under 1 in 50 Years
Scenario
EX1
6,088 0.21
(30% paved, 70% unpaved)
EX2
2,809 0.10
(30% paved, 70% unpaved)

2.5.2  The existing runoff from the Application Site is about 0.3m3/s under the 1 in 50-year
storm event. The calculated runoff from the Application Site to the nullah for storm
period of 1 in 50-year and 1 in 200-year are shown in Appendix 2.1.

2.6 Hydraulic Performance of the Existing Drainage System

2.6.1  With reference to the 2019 DIA report, the nullah has sufficient flow capacity to cater
for the 1 in 20-year storm event without overflow. The Application Site is situated on
the existing ground with ground levels ranging from +6.8 to +8.0 mPD. The ground
level of the Application Site is about 500mm higher than the predicted water level
along the nullah under 1 in 50-year storm event. Hence, it is considered that the
Application Site has 50-year flood protection level under existing condition with
sufficient freeboard and the Application Site will not be subject to flooding under a 1
in 50-year storm event.

2.7 Proposed Development and Proposed Drainage System

2.7.1 The Proposed Development includes residential towers, a clubhouse, access roads, as
well as hard and soft landscaping. An overall runoff coefficient of 0.95 (concrete) has
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been adopted for the future paved area, while the coefficient of 0.15 (grassland, sandy
soil, flat) is adopted for the proposed soft landscaping.

2.7.2  U-channels are proposed along the site boundary and underground carpark to collect
the surface runoff from the Application Site. The runoff will be collected and stored
temporarily in a stormwater storage tank. The stormwater will be discharged to the
nullah with a pump at a rate that does not exceed the maximum discharge rate of the
Application under existing condition in a 1 in 50-year storm event (see Section 2.9
for further discussion). As a new drainage system will be provided for the Proposed
Development, the existing catchpits (Catchpit nos. SCH1009270 and SCH1009251)
and the two 300mm diameter pipes currently serving the Application Site are proposed
to be demolished.

2.7.3  The proposed drainage layout is shown in Figure 2.3 and the future surface runoff is
summarised in Table 2.2 below. In consideration of the rainfall increase due to climate
change for mid-21st century, the 1 in 50-year runoff will increase from 0.45 m3/s to

0.50 m3/s.
Table 2.2 Summary of Surface Runoff under Proposed Condition
Future Runoff (m3/s) under 1 in 50 Years
Scenario

Catchment Area (m?) With Rainfall Increase
Base Case due to Climate Change
for End-21st Century

Application 8,896 0.47 0.54

Site
2.8 Drainage Impact Assessment and Mitigation Measures

2.8.1 As mentioned in Section 2.1, the unpaved area of the Proposed Development will not
be less than 20% (comparing to 20% unpaved area assumed in 2019 DIA Report).
With the possible increase in unpaved area, the amount of surface runoff from the
Application Site would decrease.

2.8.2  After the implementation of the proposed drainage works, the total runoff to the
450mm to 900mm diameter pipes running along the cycle track to the east of the
Application Site will be reduced as the surface runoff within the Application Site will be
collected by the on-site stormwater storage tank. As the total runoff to the pipes is
reduced while the flow capacity of the pipes is maintained, the drainage condition of
the pipes is considered as an improvement. Therefore, the Proposed Development shall
not induce any adverse drainage impact to the 450mm to 900mm diameter pipes.

2.8.3 The design proposed drainage system within the Application Site will be confirmed in
the detailed design stage to ensure it can accommodate 1 in 50-year storm events
(refer to Appendix 2.1). Hence, the Proposed Development will not induce any local
flooding within the Application Site and to the surrounding area after the
implementation of the proposed drainage works.

2.8.4  As discussed in Section 2.6, the Application Site has ground levels ranging from
+6.8mPD to +8.0mPD which are higher than the predicted water level along the nullah
under the 1 in 50-year storm by about 500mm, i.e. the Application Site will not be
subject to flooding under 1 in 50-year storm events. The Application Site will have
about 50-year flood protection level under proposed condition with sufficient
freeboard.
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2.9 Proposed Stormwater Storage Tank

2.9.1 A stormwater storage tank is proposed for attenuating the peak flow from the
Application Site. The location of the proposed stormwater storage tank is presented in
Figure 2.3.

2.9.2 As presented in Appendix 2.2 and adopting the approach in 2019 DIA report, a
hydrographic assessment for both existing and proposed conditions is conducted with
reference to Table 5a of SDM Corrigendum No. 1/2024 and the development
parameters of the Proposed Development to determine the existing peak flow rate and
the required stormwater tank volume for the Proposed Development. Figure 2.4 and
Figure 2.5 show the existing and future storm profile plans within the Application Site.

2.9.3 As mentioned in the Sewage Impact Assessment (SIA) report under this planning
application, the treated effluent from the proposed on-site STP would be temporary
stored in the proposed stormwater storage tank before discharging into the existing
nullah to the west of the Application Site. The sewage peak flow including the backwash
of all swimming pools is 57.6 L/s which is equivalent to 0.0576 m3/s. Simultaneous
discharge of treated effluent to the proposed stormwater tank and the collection of
surface runoff during a rainfall event are assumed in determining the size of the tank,
as a conservative approach.

2.9.4 The calculated required storage capacity of the stormwater storage tank under 1 in
50-year storm event is estimated to be about 104m3. Considering a safety factor of at
least 1.5 (with reference to 2019 DIA report), it is proposed to provide a storage tank
with a storage capacity of 160m?3and a dimension of 8m (L) x 5m (W) x 4m (D). This
storage tank will also be able to cater for a 1 in 200-year storm event with a safety
factor of 1.21 which the estimated storage capacity required is about 132m3.

2.9.5 The stormwater storage tank is proposed to be located at the most downstream of the
new u-channel system. The maximum discharge rate from the stormwater storage
tank would be designed not to exceed the maximum discharge rate of 0.293m?3/s (i.e.
a flow rate not larger than the existing peak runoff of 1 in 50-year storm event as
calculated in Appendix 2.2). The capacity checking of the pipe discharging from the
proposed stormwater tank into the nullah is presented in Appendix 2.3. The exact
discharge location and pipe design will be subject to further study and agreed with
DSD during detailed design stage.

2.9.6 A control device with a fixed pump rate is proposed for the storage tank to ensure the
runoff discharge rate of 0.281m?3/s. The details of the control method will be further
confirmed in the detailed design stage and the relevant design will be submitted for
approval prior to the construction of storage tank.

2.9.7 With the provision of the stormwater storage tank, the maximum flow from the
Application Site to the existing nullah will be controlled not to exceed the peak flow
under existing condition, there will be no additional runoff to the existing nullah.
Therefore, no adverse drainage impact to the existing nullah is anticipated with the
provision of stormwater storage tank.

2.10 Design, Construction and Maintenance Responsibility of the Proposed
Drainage System

2.10.1 The Applicant will bear the design, construction and future maintenance of the
proposed drainage system within the Application Site at his own cost. The demolishing
works to catchpits nos. SCH1009270 and SCH1009251 and the pipeline connecting to
these catchpits will also be carried out by the Applicant.
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2.10.2 The existing 450mm to 900mm diameter pipes and the existing nullah will be
maintained by DSD, same as the current arrangement.

2.10.3 The detailed design of the proposed drainage works will be circulated to DSD for
comment and approval in the detailed design stage.
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3. CONCLUSION

3.1.1 A Drainage Impact Assessment has been conducted to evaluate the potential drainage
impact due to the Proposed Development.

3.1.2 The Drainage Impact Assessment has demonstrated that subject to the
implementation of the proposed drainage system, the Proposed Development would
not cause adverse drainage impact or an increase in the flooding susceptibility of the
adjacent areas.

3.1.3 It is concluded that the Proposed Development will not result in any adverse drainage
impact to the existing drainage system.
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Drainage Impact Assessment

Proposed Rezoning from “Residential (Group

B)1” Zone to “Residential (Group B)4” Zone for Medium-
Density Housing Development to Include a Footpath for
Public use at Various Lots and Adjacent Government Land
in DD130, Lam Tei, Tuen Mun

Appendix 2.1

Detailed Hydraulic Calculations for the Drainage Impact Assessment
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DIA

Proposed Rezoning from “Residential

Group B)1” Zone to “Residential

to Include a Footpath for Public use at Various Lots and Adjacent Government Land in DD130, Lam Tei, Tuen Mun

Appendix 2.1 Detailed Hydraulic Calculations for the Drainage Impact Assessment

Catchment Areas and Run-off (1 in 50-year)

Site Area, m2:

Existing Application Site is concrete paved, C = 0.95

No Upstream Catchment

Proposed Development will include Paved Areas, C = 0.95, with Flat Soft Landscaping, C = 0.35

8,896

Catchment is small, so RatioN/Al Method is appropriate.

Group B)4” Zone for Medium-Density Housing Development

[41
Area, A tc[ll Intensity, i 21 e i QP
Catchment ' ’ Coefficient, C 1| g o0 case End of 21st
Century !
(m?) (min) (mm/h) (m/s)
EX1 6,088
Paved 30% 1,827 5 239 0.95 0.12 N/A
Unpaved 70% 4,262 5 239 0.35 0.10 N/A
0.21 N/A
Existing EX2 2,808
Paved 30% 842 5 239 0.95 0.05 N/A
Unpaved 70% 1,965 5 239 0.35 0.05 N/A
0.10 N/A
Overall Catchment 8,896 0.31 N/A
Application Site 8,896
Paved 80% 7,117 5 239 0.95 0.45 0.52
Future Unpaved 20% 1,779 5 239 0.15 0.02 0.02
0.47 0.54
Overall Catchment 8,896 0.47 0.54
Remarks:
[1] The Application Site is flat. Time of concentration (td) is assumed to be 5 min.
[2] i = a where i = extreme mean intensity in mm/hr
(tq+b)° ty = duration in minutes (ty < 240)
a, b and ¢ = storm constants
According to SDM - Corrigendum No. 1/2024 — Storm Constants for Different Return Periods of HKO Headquarters:
Return Period | 50 years
a 505.5
b 3.29
C 0.355
[31 Value of C is made reference to Section 7.5.2 of DSD's SDM.
[4] Q,=0278CiA where Qp = peak runoff in m3/s
C = runoff coefficient (dimensionless)
i = rainfall intensity in mm/hr
A = catchment area in km?2
[51 The rainfall increase due to climate change for end of 21st century (16.0%) is adopted based on (k) of SDM - Corrigendum No. 1/2022
21/5/2024
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DIA

Proposed Rezoning from “Residential

Appendix 2.1 Detailed Hydraulic Calculations for the Drainage Impact Assessment

Catchment Areas and Run-off (1 in 200-year)

Site Area, m2:

Existing Application Site is concrete paved, C = 0.95
No Upstream Catchment

Proposed Development will include Paved Areas, C = 0.95, with Flat Soft Landscaping, C = 0.35

Catchment is small, so RatioN/Al Method is appropriate.

Group B)1” Zone to “Residential

8,896

Group B)4” Zone for Medium-Density Housing Development
to Include a Footpath for Public use at Various Lots and Adjacent Government Land in DD130, Lam Tei, Tuen Mun

Peak Runoff, Q,

Area, A tc[ll Intensity, i 21 e —
Catchment g ) Coefficient, ¢ 3 Base Case End of 21st
Century !
(m3) (min) (mm/h) (m/s)
EX1 6,088
Paved 30% 1,827 5 256 0.95 0.12 N/A
Unpaved 70% 4,262 5 256 0.35 0.11 N/A
0.23 N/A
Existing EX2 2,808
Paved 30% 842 5 256 0.95 0.06 N/A
Unpaved 70% 1,965 5 256 0.35 0.05 N/A
0.11 N/A
Overall Catchment 8,896 0.34 N/A
Application Site 8,896
Paved 80% 7,117 5 256 0.95 0.48 0.56
Future Unpaved 20% 1,779 5 256 0.15 0.02 0.02
0.50 0.58
Overall Catchment 8,896 0.50 0.58
Remarks:
[1] The Application Site is flat. Time of concentration (td) is assumed to be 5 min.
[2] i = a where i = extreme mean intensity in mm/hr
(tq+b)° ty = duration in minutes (ty < 240)
a, b and ¢ = storm constants
According to SDM - Corrigendum No. 1/2024 — Storm Constants for Different Return Periods of HKO Headquarters:
Return Period | 200 years
a 508.8
b 3.46
C 0.322
[31 Value of C is made reference to Section 7.5.2 of DSD's SDM.
[4] Q,=0278CiA where Qp = peak runoff in m3/s
C = runoff coefficient (dimensionless)
i = rainfall intensity in mm/hr
A = catchment area in km?2
[51 The rainfall increase due to climate change for end of 21st century (16.0%) is adopted based on (k) of SDM - Corrigendum No. 1/2022
21/5/2024
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Drainage Impact Assessment

Proposed Rezoning from “Residential (Group

B)1” Zone to “Residential (Group B)4” Zone for Medium-
Density Housing Development to Include a Footpath for
Public use at Various Lots and Adjacent Government Land
in DD130, Lam Tei, Tuen Mun

Appendix 2.2

Detailed Hydrographic Assessment for the Estimation of Stormwater Storage

Tank Size
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DIA

Proposed Rezoning from “Residential

Group B)1” Zone to “Residential

Group B)4” Zone for Medium-Densit

Housing Development to Include a Footpath for Public use at Various Lots and Adjacent Government Land in

DD130, Lam Tei, Tuen Mun

Appendix 2.2 Detailed Hydrographic Assessment for the Estimation of Stormwater Storage Tank Size

Hydrographs - 1 in 50-year

Hydrograph at Discharge point of the Application (1 in 50-year)

minutes

Section 12A Rezoning Application for the Proposed Development
at D.D.130, Lam Tei, Tuen Mun

Stormwater to be stored

0 1 2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 .
0500 (area between green and blue line)
0.400 Calculated Existing Peak Runoff (m3/s) (1 in 50 year)
0300 , —@—Existing Hydrograph (m3/s)
= —e—Future Hydrograph (m3/s)
0.200 E
0.100
0.000
Times (minutes)
0 1 [ 2 [ 3 [ a4 [ 5 [ 6 [ 7 [ 8 [ o [ 10 [ 31 [ 12 [ 13 14 15 16 17 18 19 20 21 22 23 24 25 26 | 27
t. Sub- Area |Paved|Unpaved Weighted |Rainfall Intensity (mm/hr) - From DSD Stormwater Drainage Manual - Corrigendum No. 1/2024, Table 5a
Catchment Catchme Run-off
(min) n (m?) Coefficient 0] 125 131 139 148 160 177 202 244 301 244 202 177 160 148 139 131 125 0 0 o] 0] 0 o] 0] 0] o] 0
|Existing Site 8,896
Sub-1 286.6 | 30% 70% 0.530 0.317 0.332 0.352 0.375 0.405 0.448 0.512 0.618 0.763 0.618 0.512 0.448 0.405 0.375 0.352 0.332 0.317
Sub-2 522.2 | 30% 70% 0.530 0.577 0.605 0.642 0.683 0.739 0.817 0.933 1.127 1.390 1.127 0.933 0.817 0.739 0.683 0.642 0.605 0.577
Sub-3 612.0 | 30% 70% 0.530 0.676 0.709 0.752 0.801 0.866 0.958 1.093 1.320 1.628 1.320 1.093 0.958 0.866 0.801 0.752 0.709 0.676
Sub-4 800.8 | 30% 70% 0.530 0.885 0.927 0.984 1.048 1.133 1.253 1.430 1.727 2.131 1.727 1.430 1.253 1.133 1.048 0.984 0.927 0.885
Sub-5 956.8 | 30% 70% 0.530 1.057 1.108 1.176 1.252 1.353 1.497 1.709 2.064 2.546 2.064 1.709 1.497 1.353 1.252 1.176 1.108 1.057
Sub-6 1204.7 | 30% 70% 0.530 1.331 1.395 1.480 1.576 1.704 1.885 2.151 2.599 3.206 2.599 2.151 1.885 1.704 1.576 1.480 1.395 1.331
Sub-7 1631.6 | 30% 70% 0.530 1.803 1.890 2.005 2.135 2.308 2.553 2.914 3.519 4.342 3.519 2.914 2.553 2.308 2.135 2.005 1.890 1.803
Sub-8 1671.2 | 30% 70% 0.530 1.847 1.935 2.054 2.187 2.364 2.615 2.984 3.605 4.447 3.605 2.984 2.615 2.364 2.187 2.054 1.935 1.847
Sub-9 1210.0 | 30% 70% 0.530 1.337 1.401 1.487 1.583 1.711 1.893 2.161 2.610 3.220 2.610 2.161 1.893 1.711 1.583 1.487 1.401 1.337
Existing Hydrograph (m3/min) 0.000| 0.317 0.909]| 1.633| 2.610| 3.825| 5.411| 7.616| 10.110| 12.442| 13.549| 14.569| 15.547| 16.428| 17.168| 17.569| 17.132| 15.698| 13.373| 11.439| 9.865| 8.356( 6.858| 5.225| 3.248( 1.337| 0.000| 0.000
Existing Hydrograph (m3/s) 0.000| 0.005| 0.015| 0.027| 0.044| 0.064| 0.090| 0.127| 0.168| 0.207| 0.226| 0.243| 0.259| 0.274| 0.286| 0.293| 0.286| 0.262| 0.223| 0.191| 0.164| 0.139| 0.114]| 0.087| 0.054| 0.022| 0.000| 0.000
Proposed Development 9 8,896
Sub-1 549.9 | 80% 20% 0.830 0.952 0.997 1.058 1.127 1.218 1.347 1.538 1.857 2.291 1.857 1.538 1.347 1.218 1.127 1.058 0.997 0.952
Sub-2 744.2 | 80% 20% 0.830 1.288 1.350 1.432 1.525 1.649 1.824 2.081 2.514 3.101 2.514 2.081 1.824 1.649 1.525 1.432 1.350 1.288
Sub-3 662.4 | 80% 20% 0.830 1.146 1.201 1.275 1.357 1.467 1.623 1.853 2.238 2.760 2.238 1.853 1.623 1.467 1.357 1.275 1.201 1.146
Sub-4 838.3 | 80% 20% 0.830 1.451 1.520 1.613 1.718 1.857 2.054 2.344 2.832 3.493 2.832 2.344 2.054 1.857 1.718 1.613 1.520 1.451
Sub-5 1008.3 | 80% 20% 0.830 1.745 1.829 1.940 2.066 2.233 2.471 2.820 3.406 4.202 3.406 2.820 2.471 2.233 2.066 1.940 1.829 1.745
Sub-6 1269.7 | 80% 20% 0.830 2.197 2.303 2.443 2.602 2.812 3.111 3.551 4.289 5.291 4.289 3.551 3.111 2.812 2.602 2.443 2.303 2.197
Sub-7 1410.7 | 80% 20% 0.830 2.441 2.559 2.715 2.891 3.125 3.457 3.945 4.765 5.879 4.765 3.945 3.457 3.125 2.891 2.715 2.559 2.441
Sub-8 1491.6 | 80% 20% 0.830 2.581 2.705 2.870 3.056 3.304 3.655 4.171 5.039 6.216 5.039 4.171 3.655 3.304 3.056 2.870 2.705 2.581
Sub-9 920.9 | 80% 20% 0.830 1.594 1.670 1.772 1.887 2.040 2.257 2.575 3.111 3.837 3.111 2.575 2.257 2.040 1.887 1.772 1.670 1.594
Future Hydrograph (m3/min) 0.000| 0.952| 2.285| 3.554| 5.211| 7.283| 9.992] 13.231]| 17.068| 20.561| 22.255| 23.528| 24.764| 25.857| 26.633| 26.706| 25.757| 23.460]| 19.720| 16.564| 14.174| 11.858| 9.513| 6.919| 4.251| 1.594| 0.000| 0.000
Future Hydrograph (mals) 0.000| 0.016f 0.038] 0.059| 0.087| 0.121]| 0.167| 0.221| 0.284| 0.343| 0.371| 0.392| 0.413| 0.431| 0.444| 0.445| 0.429| 0.391| 0.329| 0.276] 0.236| 0.198( 0.159| 0.115| 0.071| 0.027] 0.000| 0.000
Calculated Sewage Peak Flow Including the Backwash of All Swimming Pools 0.0576] 0.0576| 0.0576| 0.0576| 0.0576| 0.0576] 0.0576] 0.0576| 0.0576| 0.0576| 0.0576] 0.0576] 0.0576| 0.0576| 0.0576| 0.0576] 0.0576| 0.0576[ 0.0576| 0.0576| 0.0576] 0.0576] 0.0576| 0.0576| 0.0576| 0.0576| 0.0576| 0.0576
Calculated Existing Peak Runoff (m3/S (1in 50 year) 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293
Excess for Storage (m®/s 0.000{ 0.000] 0.000] 0.000[ 0.000] 0.000[ 0.000[ 0.000] 0.049] o0.107[ 0.136] 0.157| 0.177[ 0.196] 0.209] o0.210] 0.194] 0.156] 0.093] 0.041] 0.001| 0.000[ 0.000] 0.000] 0.000[ 0.000] 0.000] 0.000
Storage (m3/min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.95 6.45 8.14 9.41 10.65 11.74 12.52 12.59 11.64 9.35 5.61 2.45 0.06 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cumulative Storage (m3) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.95 9.40 17.54 26.95 37.60 49.34 61.86 74.45 86.10 95.44| 101.05]| 100.04 96.65 90.94 82.88 72.23 58.91 0.00 0.00 0.00

4/6/2024
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DIA

Proposed Rezoning from “Residential

Group B)1” Zone to “Residential

Density Housing Development to Include a Footpath for Public use at Various Lots and Adjacent
Government Land in DD130, Lam Tei. Tuen Mun

Group B)4” Zone for Medium-

Appendix 2.2 Detailed Hydrographic Assessment for the Estimation of Stormwater Storage Tank Size

Hydrographs - 1 in 200-year

minutes

Hydrograph at Discharge point of the Application Site (1 in 200-year)

Section 12A Rezoning Application for the Proposed Development
at D.D.130, Lam Tei, Tuen Mun

Stormwater to be stored

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 (area between green and blue Iine)
0.600
0.500 - .
Calculated Existing Peak Runoff (m3/s) (1 in 50 year)
0.400 —e— Existing Hydrograph (m3/s)
»
0.300 M\E —e— Future Hydrograph (m3/s)
0.200
0.100
0.000
Times (minutes)
0 1 [ 2 [ 3 [ a4 [ 5 [ 6 [ 7 [ 8 [ o [ 10 [ 31 [ 12 [ 13 14 15 16 17 18 19 20 21 [ 22 [ 23 | 24 [ 25 [ 26 [ 27
Sub- Unpave [ Weighted [Rainfall Intensity (mm/hr) - From DSD Stormwater Drainage Manual - Corrigendum No. 1/2024, Table 5a
t. Area [Paved
Catchment Catchme d Run-off
(min) n (m?) Coefficient (o] 144 150 158 168 180 197 221 261 314 261 221 187 180 168 158 150 144 [0 0 [0 0] o] 0 0 0 0 0
Existing Site 9 8,896
Sub-1 286.6 [ 30% 70% 0.530 0.365 0.380 0.400 0.426 0.456 0.499 0.560 0.661 0.795 0.661 0.560 0.474 0.456 0.426 0.400 0.380 0.365
Sub-2 522.2 | 30% 70% 0.530 0.665 0.693 0.729 0.776 0.831 0.910 1.020 1.205 1.450 1.205 1.020 0.863 0.831 0.776 0.729 0.693 0.665
Sub-3 612.0 [ 30% 70% 0.530 0.779 0.812 0.855 0.909 0.974 1.066 1.196 1.412 1.699 1.412 1.196 1.012 0.974 0.909 0.855 0.812 0.779
Sub-4 800.8 | 30% 70% 0.530 1.019 1.062 1.119 1.189 1.274 1.395 1.565 1.848 2.223 1.848 1.565 1.324 1.274 1.189 1.119 1.062 1.019
Sub-5 956.8 [ 30% 70% 0.530 1.218 1.269 1.337 1.421 1.523 1.666 1.869 2.208 2.656 2.208 1.869 1.582 1.523 1.421 1.337 1.269 1.218
Sub-6 11204.7 | 30% 70% 0.530 1.534 1.598 1.683 1.789 1.917 2.098 2.354 2.780 3.344 2.780 2.354 1.992 1.917 1.789 1.683 1.598 1.534
Sub-7 [1631.6| 30% 70% 0.530 2.077 2.164 2.279 2.423 2.596 2.841 3.188 3.765 4.529 3.765 3.188 2.697 2.596 2.423 2.279 2.164 2.077
Sub-8 11671.2( 30% 70% 0.530 2.128 2.216 2.334 2.482 2.659 2.911 3.265 3.856 4.639 3.856 3.265 2.763 2.659 2.482 2.334 2.216 2.128
Sub-9 [1210.0] 30% 70% 0.530 1.540 1.604 1.690 1.797 1.925 2.107 2.364 2.792 3.359 2.792 2.364 2.000 1.925 1.797 1.690 1.604 1.540
Existing Hydrograph (m3/min) 0.000| 0.365| 1.045| 1.872| 2.986| 4.367| 6.160| 8.644| 11.417| 13.938| 15.033| 16.047| 16.989| 17.822| 18.522| 18.872| 18.424| 17.018| 14.687| 12.690] 11.054| 9.502| 7.829| 5.983| 3.732| 1.540| 0.000| 0.000
Existing Hydrograph (m3/s) 0.000| 0.006( 0.017] 0.031| 0.050f 0.073| 0.103| 0.144| 0.190| 0.232| 0.251| 0.267| 0.283| 0.297| 0.309| 0.315 0.307|] 0.284| 0.245( 0.211] 0.184| 0.158( 0.130] 0.100| 0.062| 0.026] 0.000| 0.000
Proposed Development 9 8,896
Sub-1 549.9 | 80% 20% 0.830 1.096 1.142 1.203 1.279 1.370 1.500 1.682 1.987 2.390 1.987 1.682 1.424 1.370 1.279 1.203 1.142 1.096
Sub-2 744.2 | 80% 20% 0.830 1.484 1.546 1.628 1.731 1.855 2.030 2.277 2.689 3.235 2.689 2.277 1.927 1.855 1.731 1.628 1.546 1.484
Sub-3 662.4 | 80% 20% 0.830 1.321 1.376 1.449 1.541 1.651 1.807 2.027 2.394 2.880 2.394 2.027 1.715 1.651 1.541 1.449 1.376 1.321
Sub-4 838.3 [ 80% 20% 0.830 1.671 1.741 1.834 1.950 2.089 2.286 2.565 3.029 3.644 3.029 2.565 2.170 2.089 1.950 1.834 1.741 1.671
Sub-5 11008.3| 80% 20% 0.830 2.010 2.094 2.206 2.345 2.513 2.750 3.085 3.643 4.383 3.643 3.085 2.610 2.513 2.345 2.206 2.094 2.010
Sub-6_[1269.7| 80% 20% 0.830 2.531 2.637 2.777 2.953 3.164 3.463 3.885 4.588 5.519 4.588 3.885 3.287 3.164 2.953 2.777 2.637 2.531
Sub-7 11410.7 | 80% 20% 0.830 2.812 2.930 3.086 3.281 3.516 3.848 4.316 5.097 6.133 5.097 4.316 3.652 3.516 3.281 3.086 2.930 2.812
Sub-8 [1491.6| 80% 20% 0.830 2.974 3.098 3.263 3.469 3.717 4.068 4.564 5.390 6.484 5.390 4.564 3.862 3.717 3.469 3.263 3.098 2.974
Sub-9 920.9 | 80% 20% 0.830 1.836 1.912 2.014 2.142 2.295 2.512 2.818 3.327 4.003 3.327 2.818 2.384 2.295 2.142 2.014 1.912 1.836
Future Hydrograph (m3/min) 0.000| 1.096| 2.626| 4.069| 5.954| 8.301| 11.354)| 14.967] 19.185| 22.878| 24.551| 25.827| 26.973| 28.003| 28.749| 28.768| 27.804| 25.549| 21.746| 18.415| 15.925| 13.497| 10.865| 7.924| 4.886| 1.836| 0.000| 0.000
Future Hydrograph (m®/s) 0.000| 0.018| 0.044| o0.068] 0.099| 0.138] 0.189] 0.249| 0.320| 0.381] 0.409| 0.430| 0.450( 0.467| 0.479| 0.479] 0.463| 0.426| 0.362] 0.307| 0.265| 0.225] 0.181| 0.132| 0.081] 0.031] 0.000| 0.000
Calculated Sewage Peak Flow Including the Backwash of All Swimming Pools 0.0576| 0.0576| 0.0576| 0.0576| 0.0576| 0.0576] 0.0576| 0.0576| 0.0576] 0.0576| 0.0576( 0.0576] 0.0576| 0.0576| 0.0576] 0.0576| 0.0576| 0.0576] 0.0576| 0.0576| 0.0576] 0.0576| 0.0576| 0.0576]| 0.0576| 0.0576( 0.0576]| 0.0576
Calculated Existing Peak Runoff (mals) (1in 50 year 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293 0.293
Excess for Storage (m3/s 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.085 0.146 0.174 0.195 0.214 0.231 0.244 0.244 0.228 0.191 0.127 0.072 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Total Storage
Storage (m®/min) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85 5.07 8.76 10.44 11.71 12.86 13.89 14.63 14.65 13.69 11.43 7.63 4.30 1.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00| 131.73 m®
Cumulative Storage (m?) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.85 5.92 14.69 25.12 36.83 49.69 63.58 78.22 92.87| 106.56| 117.99| 125.62| 126.47] 124.82| 120.75[ 114.05| 104.40 91.72 75.99 0.00 0.00
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Drainage Impact Assessment

Proposed Rezoning from “Residential (Group

B)1” Zone to “Residential (Group B)4” Zone for Medium-
Density Housing Development to Include a Footpath for
Public use at Various Lots and Adjacent Government Land
in DD130, Lam Tei, Tuen Mun

Appendix 2.3

Pipe Capacity Checking for Proposed Stormwater Tank
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Section 12A Rezoning Application for the Proposed Development
at D.D.130, Lam Tei, Tuen Mun

for Public use at Various Lots and Adjacent Government Land in DD130, Lam Tei, Tuen Mun

Appendix 2.3 Pipe Capacity Checking for Proposed Stormwater Tank

Colebrook-White Equation k 251 “:h-.'n: . D = in1erna1_pip_e dia_imeler (m)
(for circular pipes flowing full) V=-/(8gDs)log(—— + — ¥ ) V = mean velocity (m/s) ks = hydraulic pipeline roughness (m)
37D p 2gDs) g = gravitational acceleration (m/s2) v = kinematic viscosity of fluid (m2/s)
s = hydraulic gradient (energy loss per unit length due to friction)
Hydraulic Capacity of Proposed Drainage Pipe for the Proposed Stormwater Tank
Segment Manhole Manhole Pipe Dia. | Pipe Length g ke ™M s Gradient v \Y Area Q Qi
Reference Reference mm m m/s? m 1in m?/s m/s m? m®/s | m%/s
A Stormwater Tank Nullah 400 11.4 9.81 0.0030 0.039 25 1E-06 2.99 0.13 0.38 0.34
Remarks:

[1] Based on Table 14 - Recommended Roughness Values in DSD's Stormwater Drainage Manual (SDM),
ks =3.0 mm for slimed concrete, spun or vertically cast sewer under poor condition is adopted for the pipe with V = 1.2 m/s.
[2] To allow sedimentation, 5% reduction in flow area if the gradient is greater than 1 in 25; or 10% reduction in flow area in other cases.

Capacity Checking for the Proposed Drainage Pipe for the Proposed Stormwater Tank

Estimated Calculated
Segment Pipe Dia. Pipe Length Gradient Capacity Existing Peak Percentage of Status
(mm) (m) (m3/s) Runoff Capacity
(m3/s)
A 400 11.4 0.039 0.34 0.293 86.5% OK
21/5/2024
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