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Our Reference ( ) in TPB/A/YL-MP/341
Tel. No. : 3168 4072

Fax No. : 3168 4074 / 3168 4045

3 September 2024

ol ¢ SEP 23c)

Dear Madam,

Compliance with Approval Condition (c)
Submission of a Revised Drainage Impact Assessment

Proposed Temporary Light Public Housing Development for a Period of 3 Years and
Associated Filling and Excavation of Land in “Recreation” and “Residential (Group C)”
Zones, Various Lots in D.D. 104 and Adjoining Government Land,

Yau Pok Road, Mai Po, Yuen Long

(Section 16A Application No. A/YL-MP/341)

I refer to your submission dated 5.8.2024 regarding the submission of a revised drainage
impact assessment for compliance with approval condition (c). Your submission is considered:

E/Acceptable. The captioned condition has been complied with. Please find
detailed departmental comments in Appendix.

O Acceptable.  Since the captioned condition requires both the submission and
implementation of the proposal, it has not been fully complied with. Please proceed
to implement the accepted proposal for full compliance with the approval condition.

[0 Not acceptable. The captioned condition has not been complied with.
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Should you have any queries, please contact Mr. Terence TANG (Tel: 2300 1257) of the

Drainage Services Department directly.

C.C.

Yours sincerely,

— - ord
%sephine LO)
District Planning Officer/
Fanling, Sheung Shui and Yuen Long East
Planning Department

CE/MN, DSD (Attn: Mr. Terence TANG)
CTP/TPB(3)

JL/ckl

Appendix

Detailed comments of the CE/MN, DSD:

()

(i)

(iii)

(iv)
v

Should there be any changes of design parameters in the course of the development which
would materially affect the validity of the drainage impact assessment (DIA) report, the
applicant should review/revise the DIA report and submit it to the Planning Department and
Drainage Services Department for comment.

The applicant should implement the drainage provisions on site in accordance with the agreed
DIA.

The applicant is required to rectify the drainage system if they are found to be inadequate or
ineffective during operation. The applicant shall also be liable for and shall indemnify claims
and demands arising out of damage or nuisance caused by a failure of the drainage system.
The proposed development would neither obstruct overland flow nor adversely affected any
existing natural streams, village drains, ditches and the adjacent areas.

The applicant should consult District Lands Office, Yuen Long and seek consent from relevant
lot owners for any works to be carried out outside his lot boundary before commencement of
the drainage works.
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Our Ref: S3114/YPR_LPH/23/006Lg SLANNING LIMITED

HEHEBMERAS
5 August 2024

Fanling, Sheung Shui &

Yuen Long East District Planning Office
Planning Department

Unit 2202

22/F CDW Building

388 Castle Peak Road

Tsuen Wan, N.T..

Atin: Ms Jane Lau

Dear Jane,

S16A(2) Application for Amendment to Permission
Approved Temporary Light Public Housing Development For a Period of 3 Years
at Various Lots in DD 104 and the Adjoining Government Land,
Yau Pok Road, Yuen Long
TPB Ref.: AIYL-MP/341

- Discharge of Approval Condition (c} -

Reference is made to the S16 Planning Application approved by the Town Planning Board on 9
June 2023. We hereby submit information to facilitate compliance with the following Planning

Approval Condition:

(c) ~ “the submission of a revised drainage impact assessment o the satisfaction of the Director of
Drainage Services or of the TPB by 8.9.2024 as required under approval condition (c)"

Meanwhile, should you have any queries in relation fo the attached, please do not hesitate to
contact Mr Kenneth To or the undersigned at

Thank you for your kind attention.
Yours faithfully

For and on behalf of
KTA PLANNING LIMITED

Gladys Ng
Encl.

cc. the Applicant & Team
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Prepared by
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DIA Report Design and Construction of Light Public Housing
at Yau Pok Road, Yuen Long

Date 9 July 2024

Prepared by Gary Yuen

Environmental Consultant

Signed
Approved by Steve Lo
Principal Consultant
A 4
Signed
Project Reference CHEM518-EDOO
Document No. R9293_v1.0e.docx

No part of this document may be reproduced or transmitted, in any form or by any means electronic,
mechanical, photographic, recording or otherwise, or stored in a retrieval system of any nature without the
written permission of Ramboll Hong Kong Ltd, application for which shall be made to Ramboll Hong Kong Ltd,
21/F, BEA Harbour View Centre, 56 Gloucester Road, Wan Chai, Hong Kong.

Disclaimer: This report is made on behalf of Ramboll Hong Kong Ltd. No individual is personally liable in
connection with the preparation of this report. By receiving this report and acting on it, the client or any third
party relying on it accepts that no individual is personally liable in contract, tort or breach of statutory duty
(including negligence).

Q:\Projects\CHEM518-EDOO\04 Deliverables\Contract Stage\02 DIA\O3 Yuen Long\R9293_ v1.0d.docx
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DIA Report Design and Construction of Light Public Housing
at Yau Pok Road, Yuen Long

1. INTRODUCTION

1.1 Background

1.1.1 The Applicant is responsible for the design and construction of the Light Public Housing
(hereafter as “LPH”) Development on a 3-year temporary basis (hereafter as “Proposed
Development”), located at Yau Pok Road, Yuen Long (hereafter as “the Application
Site”).

1.1.2 Ramboll Hong Kong Limited is commissioned to prepare this Drainage Impact
Assessment (DIA) for the Indicative Scheme at the Application Site. This DIA report
has been prepared with respect to the Indicative Scheme to review the proposed
drainage facilities in the vicinity of the Proposed Development at the Application Site,
evaluate potential impacts based on catchments and recommend appropriate options
for stormwater discharge, if necessary.

1.2 Subject Site and Its Environs

1.2.1 The Application Site is located at East of Fairview Park in Yuen Long, abutting Yau Pok
Road. The location of the Site and its environ are shown in Figure 1.

1.2.2 The area of the Subject Site is about 86619 m?.

1.2.3 Figure 1 shows the location of the Subject Site, Proposed Development and its
environs.

1.3 Proposed Development

1.3.1 The Proposed Development is divided into two zones and comprises 10 three-storey
LPH blocks to offer a total of 2,161 residential units for home of about 5,100
population. The Proposed Development also offer ancillary facilities including
management office and retail shops.

1.3.2 The Proposed Development has adopted a Building Height of not more than 3 storeys
for 17 Residential Blocks, 2 one-storey Amenity Blocks will be provided to
accommodate ancillary facilities (including restaurants, retails, etc.) for residents and
11 one-storey Building Services Blocks (including E&M and 2 Refuse Collection Points),
2 guardhouses, and 1 Sewage Pumping Station will be provided to house necessary
facilities in support of the development and its operation.

1.3.3 The construction works has been tentatively commenced in late 2023.

1.3.4 Development is anticipated to begin operation in Year 2025. The LPH is planned to
operate for five years.

1.3.5 The latest proposed greenery areas drawings extracted from latest GBP is presented
as Appendix A.

1.3.6 In accordance with the information promulgated by Land Drainage Division of Drainage
Service Department (DSD), the Proposed Housing Development Site is not classified
as a flooding blackspot.

RAMBCGLL [l .
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2. DRAINAGE IMPACT ASSESSMENT

2.1 Introduction

2.1.1 Surface runoff is mainly from rainfall in the Application Site. According to the site
nature, in pre-development stage, the Application Site is divided into 5 catchment
areas, namely Catchment A to Catchment E. Figure 2a shows the pre-development
drainage catchment plan.

2.1.2 Pavement and landscape for the areas outside the development sites are assumed to
be the same as the existing condition.

2.1.3 After development, there will be about 66% paved area in northern part of the
Application Site (Catchment A, A’, B and B’), and about 70% paved area in southern
part of the Application Site (Catchment C, C’, D and D’).

2.1.4 Paved and unpaved area of proposed conditions are summarized in Table 2.1.

Table 2.1 Proposed Catchment Areas and Paving Conditions in Post-Development

Scenario
Total Paved % of Total | Unpaved | % of Total
Catchment Description Area Area Catchment Area Catchment
(m2) (m2) Area (m2) Area

North side of
A+B o . 40674 25590 66.1% 15085 33.9%
Application Site

Slope Area alongside of
A 2261 2261 100% 0 0%
Catchment Area A

Slope Area alongside of
B’ 1501 1501 100% 0 0%
Catchment Area B

South side of
C+D . . 38107 25279 69.6% 12828 30.4%
Application Site

Slope Area alongside of
c 766 766 100% 0 0%
Catchment Area C

Slope Area alongside of
D’ 3310 3310 100% 0 0%
Catchment Area D

Cycling Track near
E 1287 1287 100% 0 0%
Catchment A

North Cycling Track
F 801 801 100% 0] 0%
near Catchment B

South Cycling Track
G 737 737 100% (0] 0%
near Catchment B

Cycling Track near
H 1921 1921 100% 0 0%
Catchment D

North Cycling Track
1 709 709 100% (0] 0%
near Catchment C

South Cycling Track
J 1036 1036 100% 0] 0%
near Catchment C

2.1.5 Ngau Tam Mei Drainage Channel (NTMDC) is available at the southeast of the
Application Site between Yau Pok Road and Kam Pok Road.
2.2 Existing Drainage System

2.2.1 According to the existing drainage record plan, stormwater runoff is collected by the
existing public stormwater network along the west side of Application Site and flow
into the Shan Pui River as shown in Figure 2a.

RAMBGLL i 5




DIA Report Design and Construction of Light Public Housing
at Yau Pok Road, Yuen Long

2.2.2 In addition, Ngau Tam Mei Drainage Channel (NTMDC) is available at the southeast of
Application Site between Yau Pok Road and Kam Pok Road. All the existing stormwater
network along the Application Site is available for the collection of surface runoff
generated from the Application Site as shown in Figure 2b.

2.3 Drainage Arrangement in Post-Development
2.3.1 The LPH development lies on Catchments A, B, C and D.

2.3.2 In Post-development scenario, 100% of all stormwater collected from the LPH
development will ultimately be diverted into NTMDC through the existing drainage
pipes along Yau Pok Road.

2.3.3 As shown in Figure 2a and Figure 2b, Pre-development and Post-development have
different catchment areas and they will be using different drainages. The rationale
behind is the excavation and filling which will be carried out during the construction
phase of the Proposed Development, causing the changes in the topography of the
Application Site. Drainage along Yau Pok Road and Fairview Park nullah will be used in
Post Development scenario.

2.4 Assessment Criteria and Methodology

2.4.1 The assessment standard complies with Drainage Services Department (DSD)
Stormwater Drainage Manual (SDM) (2018 Edition) and Stormwater Drainage Manual
Corrigendum No. 1/2022 and No.1/2024. A 1-in-50-year return storm has therefore
been adopted for the DIA.

2.4.2 The catchment runoff has been calculated using the “Rational Method”, as outlined in

the DSD SDM:
Q=0.278CiA
Where Q = peak runoff in m3/s
C = runoff coefficient (dimensionless)
i = rainfall intensity in mm/hr
A = catchment area in km

2.4.3 Most of the upstream catchment comprises steep natural vegetated hillsides.

2.4.4 The proposed development will comprise 17 Residential Blocks, 2 Ancillary Blocks, 11
Building Services Blocks, paved roads. An overall runoff coefficient of 0.95 has been
adopted for aforementioned area. Other greenery landscape areas will be kept as steep
grassland (runoff coefficient of 0.35).

2.4.5 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 included in Appendix B.

2.5 Assessment Result

2.5.1 The assessment results of estimated peak flow in both pre-development and post-
development can be found in Appendix B.

2.5.2 For pre-development, by assuming a 200-year of return periods for an Urban Drainage
Trunk System, the total peak flow from the Application Site under 1-in-200-year storm
event is found to be 1.971 m/s.

2.5.3 According to the results of calculations, based on the assumption of a return periods
for an Urban Drainage Branch System as stated in the Stormwater Drainage Manual,
the total peak runoff from the catchment Areas under a 1-in-50-year storm event is
4.029 m/s. Detailed calculation are shown in Appendix B.
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2.5.4 Considering the effect of climate change (Section 6.8 and Table 28 of DSD’s
Stormwater Drainage Manual refer), the projection of potential future rainfall increases
of 11.1% for Mid-21°% century is considered.

2.5.5 Adverse stormwater drainage impact due to the Proposed Development would be
imposed to the existing drainage system if no mitigation measures to be carried out
on the existing drainage. The occupancies of most of the pipes are predicted to be
above 80% of the full capacity over 50 years return period, when the Proposed
Development will be undertaken.

2.5.6 To mitigate the drainage impact, surface runoff within the Application Site will be
collected by the existing drainage system with two additional stormwater pipes with
diameter of 750mm and discharged to the existing 38000mm Ngau Tam Mei Drainage
Channel. The location of the two new connection pipes, serving the northern and
southern part of the Application Site respectively, are illustrated in Figure 3. Details
of the connection pipes can be found in Appendix B.

2.5.7 After the proposed installation works, it is anticipated that there is adequate capacity
in the stormwater pipes to cater for the proposed development. No adverse stormwater
drainage impact due to the Proposed Development would be imposed to the drainage
system. In addition, the occupancies of pipes are predicted to be below 80% of the full
capacity over 50-year return period, when the Proposed Development will be
undertaken.

2.6 Discussion
2.6.1 The drainage impact of the proposed development has been quantitatively addressed.

2.6.2 The expected surface runoff of Proposed Development will be of 4.029 m?/s for the 1-
in-50-year scenario.

2.6.3 Even with future increases in rainfall, as set out in Table 28 of DSD’s SDM, the ultimate
peak discharges of all catchment areas will represent no more than 78% of the
proposed drainage capacity.

2.6.4 In Post-development scenario, 100% of all stormwater collected from the LPH
development will ultimately be diverted into NTMDC through the existing drainage
pipes along Yau Pok Road.

2.6.5 Within the Application Site, it is noted that the LPH development only lies on the
Catchment A, B, C and D, such that there is no change in the terrain and land
characteristics in Catchment A’, B’, C' and D’. With regards to this setting, most
drainage discharge of the Application Site would be handled by the proposed drainage
system when compared to that in pre-development stage. This implies that drainage
discharge to the Fairview Park nullah by surface runoff and other means would also be
decreased when compared to that in pre-development stage.

2.6.6 Therefore, it is concluded that the proposed development will not cause any
unacceptable increase in the risk of flooding in areas upstream of, adjacent to and
downstream of the development.
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3. CONCLUSION

3.1.1 A light public housing development is proposed at Yau Pok Road, Yuen Long. The
potential drainage impact for the proposed development has been quantitatively
addressed.

3.1.2 Based on the hydraulic calculations, it is found that the capacity of the proposed
drainage system serving the area would be sufficient to cater for the stormwater runoff
from the proposed development, even under extreme tide and rainfall events. Surface
runoff from the Application Site will be discharged to Ngau Tam Mei Drainage Channel
via existing drainage system and two additional connection pipes, serving the northern
and southern part of the Application Site respectively.

3.1.3 This Drainage Impact Assessment confirms the feasibility of the proposed
development.
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Appendix A

Latest Drawing of Proposed Greenery Area
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Appendix B

Detailed Drainage Impact Assessment Calculations
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Peak Runoff of Py
Average 200-year return period Rainfall 200-year
Catchment Flow . . : Runoff .
Slope, H N Inlet Time, | Flow Time, | Duration, tc Extreme Mean . Increase due | Return Period
Catchment Area, A | Distance, L . . " Storm Storm Storm Coefficient, "
(m per (m2) ()| 1O tmind (21| o (mim) (21 | (min) (3] | O {61 constant, b 41| constant ¢ [a]| ™" ! Py toClimate | Peak Runoff,
onstant, a onstant, onstant, ¢
100m) (mm/hr) [5] Change, % [7] | Qp (m3/s) [8]
A 0.39 23843 233 14.85 0 14.85 4295 2.05 0.295 186.52 035 16 0.502
B 0.26 21822 232 16.18 0 16.18 4295 2.05 0.295 182.41 035 16 0.449
C 0.82 32947 304 16.17 0 16.17 4295 2.05 0.295 182.44 035 16 0.678
D 0.09 7468 215 20.63 0 20.63 4295 2.05 0.295 171.01 035 16 0.144
3 0.66 2969 136 9.61 0 9.61 429.5 2.05 0.295 208.11 035 16 0.070
Peak Runoff of P
Average | Total | Land Use 50-year return period Rainfall S0-year
Catchment Flow y " Runoff Return Total Peak
Slope, H | Catchment | Surface " Inlet Time, | Flow Time, tf | Duration, tc Storm Extreme Mean . Increase due .
Catchment N Area, A | Distance, L . N N Storm Storm Coefficient, C ) Period Peak | Runoff, Qp
(mper | Area, A |Characteris| "% i [T (min) 2] i) 3] 14| constant (g | COMStEn € | Intensity, P todlimate | o o, ap | (m3/s) (8]
N onstant, a onstant, a
100mm) | (m2) tics 141 (mm/hr) 5] Change, % [7] P
(m3/s) [8]
A+B 005 | 4aa3g9 | -Concrete | 293521 297.8 26.90 0 26.90 4513 246 0337 144.50 0.5 111 1.244 1.480
Greenery | 15084.8 035 111 0.236
c+D 062 | 421828 | -Concrete | 293548 290 15.91 0 15.91 4513 246 0337 169.22 0.5 111 1457 1.692
Greenery | 12827.9 035 111 0.235
3 063 1287, | Concrete | 1287.2 105 814 0 8.14 4513 246 0337 203.67 0.5 111 0.077 0077
Greenery 0 035 111 0.000
F 023 go1p | Concrete | 8012 146 14.52 0 14.52 4513 246 0337 173.77 0.5 111 0041 0.041
Greenery 0 035 111 0.000
G 011 7368 |-concrete | 7368 88 1023 0 1023 4513 246 0337 191.70 0.5 111 0041 0.041
Greenery 0 035 111 0.000
H 036 1921, | Concrete | 19212 167 13.91 0 13.91 4513 246 0337 175.92 0.5 111 0.09 0.099
Greenery 0 035 111 0.000
107 7088 |-concrete | 7088 144 10.66 0 10.66 4513 246 0337 189.55 0.5 111 0.039 0039
Greenery 0 035 111 0.000
J 001 10356 [concrete | 10356 164 29.76 0 29.76 4513 246 0.337 140.03 0.95 11 0.043 0.043
Greenery 0 035 111 0.000
N . 37]Us
Emergency Overflow from Sewage Pumping Station
0.037|m3/s
Note:
[ Brandsby William's equation is referenced from Section 4.3.3 in DSD Stormwater Drainage Manual (Fifth Edition).
0.144650
HOT 400
where to = time of concentration of a natural catchment (min.)
A = catchment area [m:)
H = average slope (m per 100 m), 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)
2] tfis assumed to be O for conservative estimation.
3] e = 1o :
4] Storm constants are referenced to Table 3a in DSD Stormwater Drainage Manual (Fifth Edition) based on corresponding return periods.
[s] 1 y-D quency ion is referenced from Section 4.3.3 in DSD Stormwater Drainage Manual (Fifth Edition).
_ a
(t; +b)*
where i = extreme mean intensity in mm/hr,
ta = duration in minutes ( ta < 240), and
a, b, ¢ = storm constants given in Tables 3a, 3b, 3¢ and 3d.
[6] Runoff coefficient is referenced from Section 7.5.2 in DSD Stormwater Drainage Manual (Fifth Edition). The value of 0.35 is proposed for unpaved area whereas 0.95 for paved area. For consevative estimation,
coefficient of 0.35 is assumed for unpaved area while that of 0.95 for paved area.
7 Rainfall increase percentage due to climate change is referenced from Table 28 in Stormwater Drainage Manual Corrigendum No. 1/2022. 11.1% for Mid of 21st century is adopted.
8] Rational method for peak runoff estimation is referenced from Section 7.5.2 in DSD Stormwater Drainage Manual (Fifth Edition).

Q,=0278Ci A

where Qp = peak runoff in m’/s
C = runoff coefficient (dimensionless)
i = rainfall intensity in mm/hr

A = catchment area in km?




Hydraulic Testing for Pre-development

. Cross- Inlet Outlet Full
Diameter, D (m) OR serc‘:is:n Wetted Hydraulic | Length of Inr:/:rt Inl:leit Slope, s Equation | Velocity, V ca :cit Contributing Return Additional | Total Flow from Occupanc
D From D To Width, W (m) & Perimeter|Radius, R (m)| Pipe, L P S| Flow Type a . PACIY, | Catchment Periods Peak Flow, | All Catchment pancy
Height, H(m) (1] | A A | ol [ mypy | level | tevel |04l Bl (m/s)i6] | am3/s) | “p g | (veano] | a(msfs) | Areaq(mass)| %
(m2)[2] | (mPD) [1] | (mPD) [1] [7] .
1 Al 2 A2 2.000 0.500 0.9 2.900 0.3103 181 35 2.6 0.005 Cl?apne:el Manning 2.2 1.939 A 200 0.155 0.155 8%
2 A2 3 A3 2.000 1.000 1.8 6.283 0.2865 256 26 2.5 0.000 Cl?apne:el Manning 0.6 1.031 A 200 0.155 0.155 15%
2 A3 3 A4 8.000 2.000 14.4 25.133 0.5730 256 25 2.4 0.000 Cl?apne:el Manning 0.9 13.089 A+B 200 0.570 0.570 4%
3 A5 4 A6 5.000 2.000 9 15.708 0.5730 201 4.9 4.8 0.000 Cl?apne:el Manning 1.0 9.232 D 200 0.209 0.779 8%
O
4 A6 5 A7 7.000 2.000 12.6 10.600 1.1887 628 4.8 4.4 0.001 Chapne:el Manning 1.9 23.789 C+D 200 0.209 0.988 4%
O
5 A7 6 A4 8.000 2.000 14.4 11.600 1.2414 184 4.4 2.4 0.011 Chapne:el Manning 8.0 115.606 C+D+E 200 0.406 1.549 1%
Hydraulic Testing for Post-development Under Unmitigated Scenario (Existing drainages)
" Cross- Inlet Outlet Total Fl
Diameter, D (m) OR rufs Wetted Hydraulic | Length of nle utle B N Contributing Return . otal Flow
. section . " N Invert Invert Slope, s | Roughness N Velocity, V| Full Capacity, A Additional Peak from All
D From D To Width, W (m) & Perimeter|Radius, R (m)| Pipe, L Flow Type| Equation [5] Catchment Periods Occupancy (%)
Height, H (m) [1] Area, A P (m) B3l (m) 1] Level Level 4 61 (m/s)[6] | Q(m3/s)[7] Area (8] (vear) [9] Flow, Q (m3/s) | Catchment
! (m2) [2] ! (mPD) [1] | (mPD) [1] Area (m3/s)
" Colebrook-
1 B1 2 B2 0.450 0.151 1.414 0.1069 337 2.87 0.99 0.056 0.003 Pipe White 3.7 0.562 A+B 50 0.389 0.389 69%
i
" Colebrook-
3 B3 4 B4 0.300 0.064 0.942 0.0675 56 1.38 1.22 0.029 0.003 Pipe White 2.0 0.125 A+B 50 0.071 0.071 57%
i
" Colebrook-
5 B4 6 BS 0.450 0.143 1.414 0.1013 21 1.22 1.04 0.009 0.003 Pipe White 1.4 0.201 A+B+E+F 50 0.13 0.13 65%
i
" Colebrook-
6 B6 7 B7 0.450 0.143 1.414 0.1013 21.4 2.20 1.35 0.040 0.003 Pipe White 3.0 0.433 A+B 50 0.354 0.354 82%
i
" Colebrook-
8 B8 9 B8a 0.375 0.105 1.178 0.0891 55 241 1.25 0.211 0.003 Pipe White 6.4 0.673 A+B 50 0.955 0.955 142%
i
" Colebrook-
10 B8a 11 B9 0.450 0.143 1.414 0.1013 14.2 1.25 117 0.006 0.003 Pipe White 11 0.163 A+B+G+H 50 1.011 1.011 621%
i
C+D+
. Colebrook-
12 B10 13 B11 0.450 0.151 1.414 0.1069 22.8 2.27 1.01 0.055 0.003 Pipe White 3.7 0.559 Emergency 50 0.521 0.521 93%
Overflow
. Colebrook-
14 B12 15 B13 0.450 0.143 1.414 0.1013 26.4 243 1.62 0.031 0.003 Pipe White 2.7 0.381 C+D 50 0.323 0.323 85%
. Colebrook-
16 B14 17 B14A 0.375 0.105 1.178 0.0891 6 1.81 1.34 0.078 0.003 Pipe White 3.9 0.410 C+D 50 0.363 0.363 89%
. Colebrook-
18 B14A 19 B15 0.450 0.143 1.414 0.1013 145 1.34 1.20 0.010 0.003 Pipe White 15 0.213 C+D+1+) 50 0.363 0.363 170%
. Colebrook-
18 B16 19 B16A 0.375 0.105 1.178 0.0891 23 3.33 3.06 0.117 0.003 Pipe White 4.8 0.502 C+D 50 0.424 0.424 85%
. Colebrook-
20 B16A 21 B17 0.450 0.151 1.414 0.1069 19.7 2.59 1.00 0.081 0.003 Pipe 4.5 0.676 C+D 50 0.847 0.847 125%

White




Hydraulic Testing for Post-development Under Mitigated Scenrio

Diameter, D (m) | Cross- . Inlet Outlet 90% of 95% of Full . - Total Flow
OR Width, W (m)| section Wetted Hydraulic | Length of Invert Invert Slope, s | Roughness Velocity, V Full Full Capacit: Contributing Return | Additional from All Occupanc!
D From D To L Perimeter, | Radius, R | Pipe, L pe, 8 Flow Type| Equation [5] v, N 3 PCY, | Catchment Area| Periods | Peak Flow, pancy
& Height, H(m) | Area, A P (m) (m) (3] (m) (1] Level Level [4] 6] (m/s) [6] | Capacity, | Capacity, | Q (m3/s) 8] (vear)[9] | Q(m3/s) Catchment (%)
[1] (m2) [2] (mPD) [1] | (mPD) [1] Q (m3/s) | Q (m3/s) 71 Area (m3/s)
Colebrook-
1 B1 2 B2 0.450 0.151 1.414 0.1069 337 2.87 0.99 0.056 0.003 Pipe 0\:/hztoeo 37 = 0.562 0.591 A+B 50 0.44 0.44 78%
- Colebrook-
3 BA1 4 BA2 0.750 0.398 2.356 0.1688 435 2.30 1.90 0.009 0.003 Pipe White 2.0 0.809 = 0.898 A+B 50 0.587 0.587 73%
. Colebrook-
5 B3 6 B4 0.300 0.064 0.942 0.0675 5.6 1.38 1.22 0.029 0.003 Pipe White 20 0.125 = 0.138 A+B 50 0.092 0.092 74%
. Colebrook-
7 B4 8 BS 0.450 0.143 1.414 0.1013 21 1.22 1.04 0.009 0.003 Pipe White 1.4 0.201 = 0.223 A+B+E+F 50 0.149 0.149 74%
. Colebrook-
9 B6 10 B7 0.450 0.143 1.414 0.1013 214 220 135 0.040 0.003 Pipe White 3.0 0.433 = 0.481 A+B 50 0.294 0.294 68%
. Colebrook-
11 B8 12 BSA 0.375 0.105 1.178 0.0891 55 241 1.25 0.211 0.003 Pipe White 6.4 = 0.673 0.708 A+B 50 0311 0311 46%
. Colebrook-
13 B8A 14 B9 0.450 0.143 1.414 0.1013 14.2 1.25 117 0.006 0.003 Pipe White 11 0.163 = 0.181 A+B+G+H 50 0.118 0.118 72%
. Colebrook- C+D+Emergency
15 B10 16 B11 0.450 0.151 1.414 0.1069 22.8 227 1.01 0.055 0.003 Pipe . 3.7 = 0.559 0.589 50 0.425 0.425 76%
White Overflow
. Colebrook-
17 B12 18 B13 0.450 0.143 1.414 0.1013 26.4 243 1.62 0.031 0.003 Pipe White 27 0.381 = 0.423 C+D 50 0.288 0.288 76%
. Colebrook-
19 B14 20 B14A 0.375 0.105 1.178 0.0891 6 1.81 1.34 0.078 0.003 Pipe White 3.9 = 0.410 0.431 C+D 50 0.228 0.228 56%
. Colebrook-
21 B14A 22 B15 0.450 0.143 1.414 0.1013 145 134 1.20 0.010 0.003 Pipe White 15 0.213 = 0.237 C+D+I+) 50 0.158 0.158 74%
. Colebrook-
23 BA3 24 BA4 0.750 0.398 2.356 0.1688 24.5 1.70 1.40 0.012 0.003 Pipe White 2.3 0.933 = 1.037 C+D 50 0.598 0.598 64%
. Colebrook-
25 B16 26 B16A 0.375 0.105 1.178 0.0891 23 333 3.06 0.117 0.003 Pipe White 4.3 = 0.502 0.528 C+D 50 0.372 0.372 74%
. Colebrook-
27 B16A 28 B17 0.450 0.151 1.414 0.1069 19.7 2.59 1.00 0.081 0.003 Pipe White 45 = 0.676 0.711 C+D 50 0.516 0.516 76%
Note:
11 Information of stormwater pipe and open channel is obtained from the latest drainage record plan purchased in December 2022.
2] According to Section 9.3 in DSD Stormwater Drainage Manual (Fifth Edition), 5% / 10% reduction in flow area based on channel gradient is taken into account for the effects to flow capacity due to materials deposited on the bed.
31 Hydraulic Radius = Cross-section Area / Wetted Perimeter
[4] Slope = (Inlet Invert Level - Outlet Invert Level) / Length of Pipe
5] Colebrook-White Equation is adopted for calculation of pipe capacity, while Manning's Equation for calculation of channel capacity.
[6] Velocity is calculated based on different equations.
By Manning Equation, By Colebrook-White Equation,
1/6
— R — k 1.255v
V =—-/RS, ¥ =—[32gRS, lo TR N o
n 8RR [32gRS,
Where
V = cross-sectional mean velocity (m/s)
R = hydraulic radius (m)
St = friction gradient (dimensionless)
n = Manning coefficient ( s/m'?)
ks = surface roughness (m)
v = kinematic viscosity (m?/s)
g = acceleration due to gravity (m/s”)
Surface roughness is assumed to be 0.003mm with referenced to Table 14 in DSD Stormwater Drainage Manual (Fifth Edition).
Kinematic viscosity is 0.000001306 m/s.
Gravitational acceleration is 9.8 m/s2.
71 Capacity = Cross-section Area x Velocity
[8] Bold and underlined subcatchment ID stands for stormwater in those subcatchments flowing into the corresponding pipe.
9] With reference to Section 6.6.2 in DSD Stormwater Drainage Manual (Fifth Edition), pipes with size or box culvert with an equivalent diameter smaller than 1.8m are considered under "Urban Drainage Branch System". According to Table 10,
the recommended design return periods for Urban Drainage Branch System is 50 years.
[10] With reference to Note 2, sedimentation effect has been taken accounted.
[11] According to Section 6.5 in DSD Stormwater Drainage Manual (Ffith Edition), at least 500mm allowance of freeboard for open channel is taken into account due to margin of safety (300mm) and the effect of super-elevations at bends, if any (200mm).
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