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Comments from Drainage Services Department, dated 31 December 2025

Application No.: Y/NE-STK/7

by Government on the DIA covers only the fundamental aspects
of the drainage design which will by no means relieve his
obligations to ensure that (i) the proposed drainage works will not
cause any adverse drainage or environmental impacts in the
vicinity; and (ii) the proposed drainage works and the downstream
drainage systems have the adequate capacity and are in good
conditions to accommodate all discharge water collected from his
lot and all upstream catchments. The applicant shall effect any
subsequent upgrading of these proposed works and the
downstream drainage systems whenever necessary.

Items | Comments Response
Comments on Drainage Impact Assessment from DSD
a According to paragraph 4.2 of DSD Advice Note No. 1, this report | Noted.
should be signed and certified by the registered professional
engineer in charge of this DIA study.
b The applicant should be advised that the limited desk-top checking | Noted.

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026
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Section 12A Rezoning Application for Proposed Columbarium at Various Lots in D.D.41, Sha Tau Kok, New Territories

Application No.: Y/NE-STK/7

Items | Comments Response
C Section 2.2 refers.
(i) The applicant should advise whether site formation works (i) Noted and revised.
would be carried out. If so, details of the site formation
works should be supplemented in this section.
(i) Details of the change in surface characteristic of the site (i) Noted and supplemented. Please refer to Section
should be supplemented in this section. 2.2.
d Section 3.2 refers.

(i) The applicant should clarify whether surface runoff from
catchment G will be discharged into stream 1 or stream 2.

(i) The applicant should specify the dimensions and spacing

of the proposed openings on walls.

(i) The applicant should advise the percentage of

paved/unpaved area before and after implementation of the

proposed development.

(i) Noted and revised. It is clarified that surface runoff
from catchment G will be discharged into stream 1.

Noted and specified. Please refer to Section 3.2.

Noted and revised. Please refer to Section 3.2.

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026
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Application No.: Y/NE-STK/7

Items

Comments

Response

e

Figure 3.2 refers.

(i)

(ii)

(iii)

(iv)

The applicant should indicate the invert levels of the
proposed catch pits and manholes.

(ii) The applicant is reminded that the minimum cover from
the surface of the carriageway to the top of the pipeline shall
be 900 mm. For footway, the minimum cover shall be 450
mm.

Manholes should be provided where a stormwater drain
changes direction.

The applicant should indicate the material of the proposed
underground circular pipe.

The applicant should use a different legend for catch pit and
manhole for clarity.

The applicant should indicate the site formation levels and
fall direction of the subject site.

(i)

(iif)

(iv)

Noted and revised. Please refer to Figure 3.2.

Noted. It is confirmed that the minimum cover from
the surface to the top of the pipeline is 900 mm for
the carriageway and 450 mm for the footway.

Noted and provided. Please refer to Figure 3.2.

Noted and indicated. Polyethylene pipe will be

adopted for all proposed underground circular pipe.

Noted and revised. Please refer to Figure 3.2.

Noted and revised. The details of Site formation
level is provided in Appendix G.

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026
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Application No.: Y/NE-STK/7

Items

Comments

Response

f

Appendix C refers.

(i) As stream 1 would also collect surface runoff from the areas
to the south of Sha Tau Kok Road, the applicant should also
consider these areas when checking the hydraulic capacity
of stream 1.

(i) The applicant should advise whether stream 2 will also
collect surface runoff from its left bank, and revise the
calculation as necessary.

(iii) The applicant should supplement hydraulic checking of the
culvert underneath Sha Tau Kok Road.

(iv) The applicant should advise the free board of stream 1 and
stream 2 before and after the proposed development.

(ii)

(iif)

(iv)

Noted and revised. The catchment located to the
south of Sha Tau Kok Road is included in the
assessment. Please refer to Appendix C and Figure
3.2.

Noted. As the surface runoff from the left banks of
stream 2 will not flow into stream 2, it will not be
included in the calculation. Please refer to Figure
3.1 for the direction of flow in such catchment.

Noted. The nearest culvert underneath Sha Tau
Kok Road is located approximately 130m west of
the site. As this culvert is situated upstream while
the surface runoff from the proposed development
will discharge downstream, the development will
have no impact on the flow within the culvert.

Noted and advised. Please refer to Appendix F

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026
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Application No.: Y/NE-STK/7

Items | Comments Response

g The applicant should supplement typical details of the proposed | Noted and supplemented. Please refer to Figure 3.4.
drainage facilities (e.g. manhole, catchpit, catch pit with trap, u-
channel, grating, concrete cover, connection to the existing stream
etc.).

h The applicant should supplement sufficient cross-sections | Noted and revised. Please refer to Figure 3.5.

showing clearly any walls would be erected or kerbs would be laid
along the boundary of the site, the proposed and existing drainage
facilities, flow direction, the existing ground level of the adjacent
lands and the formation level of the subject site.

The cover levels of proposed u-channels, manholes, and catch
pits should be flush with the adjoining ground level.

Noted.

The applicant should check and ensure that the existing drainage
system to which the proposed connection will be made have
adequate capacity and satisfactory condition to cater for the
additional discharge from the captioned lot. He should also ensure
that the flow from this site will not overload the existing drainage
system.

Noted.

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026
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Application No.: Y/NE-STK/7

Items

Comments

Response

k

The existing discharge location to which the applicant proposed to
discharge the stormwater from the subject site is not maintained
by DSD. The applicant should identify the owner of the existing
discharge location to which the proposed connection will be made
and obtain agreement from the owner prior to commencement of
proposed works.

Noted.

The proposed drainage works, whether within or outside the lot
boundary, should be constructed and maintained by the applicant
at his own expense.

Noted.

For works to be undertaken outside the lot boundary, the applicant
should obtain prior agreement from the District Lands
Officer/North, Lands Department and/or relevant private lot
owners.

Noted.

The applicant is reminded that all existing flow paths as well as the
run-off falling onto and passing through the site should be
intercepted and disposed of via proper discharge points. The
applicant shall also ensure that no works, including any site
formation works, shall be carried out as may adversely interfere
with the free flow condition of the existing drain, channels and

Noted. It is confirmed that existing flow paths as well as the
run-off falling onto and passing through the site will be
intercepted and disposed of via proper discharge points.

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026

Page 6



/ Section 12A Rezoning Application for Proposed Columbarium at Various Lots in D.D.41, Sha Tau Kok, New Territories

G

URBAN GREEN

Application No.: Y/NE-STK/7

Items | Comments Response
watercourses on or in the vicinity of the subject site any time during
or after the works.

o] The applicant should make good all the adjacent affected areas | Noted.
upon the completion of the drainage works.

p The applicant should construct and maintain the proposed | Noted.
drainage works properly and rectify the system if it is found to be
inadequate or ineffective during operation.

q As usual, Government should be empowered to inspect conditions | Noted.

of the private drainage system and to enforce its cleansing by the
owners, if necessity arises (e.g. upon receipt of complaints).

The existing drainage facilities, watercourse, river, channel and
the like should not be affected and obstructed by the construction
materials, waste or debris from the proposed development.

Noted. It is confirmed that the existing drainage facilities,
watercourse, river, channel will not be affected and obstructed
by the construction materials, waste or debris from the

Proposed Development.

Urban Green Consultants Ltd, ref: P036, dated 7 January 2026
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Comments from Planning Department, dated 8 January 2026

Section 12A Rezoning Application for Proposed Columbarium at Various Lots in D.D.41, Sha Tau Kok, New Territories

Application No.: Y/NE-STK/7

Items

Comments

Response

Comments on Drainage Impact Assessment from DSD

1 This report should be signed and certified by the Registered Professional | Noted and revised. Please refer to the cover page of the DIA report.

Engineer (RPE) in charge of this DIA study. The full name, RPE number, and

signature of the RPE should be shown on the cover page of the DIA report.
2 Section 3.2: Noted and revised. It is clarified that surface runoff from catchment A to

(a) As clarified by the applicant in the RtoC, catchment G will be discharged to | catchment E, catchment G and catchment J to catchment M will be
stream 1. The applicant should update the catchment areas collected by | discharged to Stream 1 while catchments F and catchment H to
stream 2 in this section for consistency. catchment | will be discharged into Stream 2. Please refer to Section 3.2

and Appendix B.

(b) The applicant should specify the spacing of the proposed openings on walls, | Noted and specified. It is clarified that the 300mm (W) x 200mm (H)
and indicate the wall that requires openings. Please note that sufficient | openings will be provided on the fence wall. For the detailed location of
openings should be provided to ensure the surface runoff from catchments | the openings and the fence wall. Please refer to Section 3.2 and Figure
C to F and | could be conveyed to the proposed drainage system through | 3.3 — Figure 3.4.
the wall openings.

3 Table 3.1: The applicant should review the table as it shows that the area of | Noted and revised. Please refer to Table 3.1.
concrete paving will be reduced after the proposed development.
4

Figure 3.2 refers.

(a) The applicant should review the feasibility of constructing deep catchpits and
u-channels (e.g. the depth of u-channel is approximately 5m at catchpit B3).

Noted and revised. The depth of the manhole has been adjusted. As
stepped channels are provided in locations with steep gradient,
manholes with more than 5m depth are not required. Please refer to
Figure 3.2 and Appendix B.

(b) The applicant should indicate the material of the proposed underground
circular pipe on this figure.

Noted and revised. It is indicated that uPVC circular pipe will be adopted
in Figure 3.2.

Urban Green Consultants Ltd, ref: P036, dated 14 January 2026
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LEGEND

] Subject Site
Direction of Flow Path
———— Stream
(c) The applicant should add a legend for catch pit, which should be different ——— Proposed U-Channel

from the legend for manhole. | | e Proposed Underground uPVC Circular Pipe

—-—— Proposed Stepped Channel

[0 Manhole

[0 Catchpit with Sand Trap

Noted. It is confirmed that there are different legends for manhole and
catchpit. Please refer to Figure 3.2.
(d) The applicant should indicate which sections of channel will be in the form of | Noted and revised. Please refer to Figure 3.2.

stepped channel.

Appendix B refers. Noted and revised. The flow of R1 — R5 will be accumulated along the

proposed circular pipe and will eventually enter the existing Stream 1 via
(@) The applicant should clarify how the surface runoff from catchment areas R1- | CA1 pipe. Please refer to Appendix B.

R5 could be collected by the proposed drainage system which is
underground.

(b) As stream 1 would also collect surface runoff from the areas to the south of | Noted and revised. The catchment located to the south of Sha Tau Kok
Sha Tau Kok Road (not just catchment R1-R5), the applicant should also | Road has been included into the assessment. Please refer to Figure 3.2.
consider these areas when checking the hydraulic capacity of stream 1.

(c) The applicant should supplement hydraulic checking of the culverts | Noted. The hydraulic calculation is provided in Appendix B with the site
underneath Sha Tau Kok Road (culverts connected to streams 1 and 2 circled | verification on 12 January 2026. Please refer to Appendix F for the
in red below). photos of the culverts.

Urban Green Consultants Ltd, ref: P036, dated 14 January 2026 Page 2
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(d) As mentioned in section 3.3, some sections of channel will be in the form of
stepped channel. However, there is no design calculation of stepped
channel. The applicant should review.

Noted and revised. The detailed calculation on the capacity of stepped
channels is provided in Appendix B.

The applicant should supplement typical details of all proposed drainage facilities
(e.g. stepped channel, manhole, grating, concrete cover, connection to the
existing stream etc.).

Noted and supplemented. The typical detailed drawings of the proposed
drainage facilities are provided in Appendix H.

Appendix F: The applicant should compare the free board of stream 1 and stream
2 before and after the proposed development, and advise if any existing
connections to these streams will be partially submerged/submerged after the
proposed development. A plan showing the details of existing connections to
these stream (types, dimensions, invert levels etc.) should be supplemented.

Noted and revised. The calculation freeboard of the streams before and
after the development is provided in Appendix F and the details of
connection to the two existing stream is provided in Figure 3.8 — Figure

Appendix G: The applicant should supplement the following cross-sections of the
site showing clearly any walls would be erected or kerbs would be laid along the
boundary of the site, the proposed and existing drainage facilities, flow direction,
the existing ground level of the adjacent lands and the formation level of the
subject site.

Noted and supplemented. Please refer to Figure 3.6 and Figure 3.7A —
Figure 3.7G.

Urban Green Consultants Ltd, ref: P036, dated 14 January 2026
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Comments from Planning Department, dated 16 January 2026

Section 12A Rezoning Application for Proposed Columbarium at Various Lots in D.D.41, Sha Tau Kok, New Territories

Application No.: Y/NE-STK/7

(@)

Items | Comments Response
Comments on Drainage Impact Assessment from DSD
1 Section 3.1
Noted and specified. Please refer to Section 3.1.5 and Section 3.1.6.
(a) Please specify the climate change scenarios in the assumptions
2 Section 2.2
(a) Please supplement where the change of surface characteristic of the Site | Noted and supplemented. It is clarified that the change of surface
is provided in. It is missing from the paragraph. characteristic is provided in Table 3.1. Please refer to Section 2.2.
(b) Please supplement which Appendix is the Site Formation Level Plan is | Noted and supplemented. It is clarified that the Site Formation Level Plan
provided. It is missing from the paragraph. is provided in Appendix I.
3 Section 3.2

It is noted that land filling and construction of boundary wall are proposed.
Please elaborate on whether the change of surface elevation and the
erection of fence wall will impede or alter the existing overland flow from/to
adjacent catchments. Detailed information on the potentially affected
catchments (e.g., Catchments C to F) should be included, such as
topography, existing land use, existing flow paths, site photos, etc.

Following the construction of the Proposed Boundary Wall, the overland
flow paths will be changed. Wall openings are incorporated into the
proposed fence wall design to ensure that runoff from the affected
catchments is conveyed to the proposed drainage system. Please refer
to Section 3.2.2, 2" para.

The 4th paragraph of Section 3.2 is incomplete. Please supplement.

The paragraph is duplicated and removed.

Figure 3.2 shows that the stormwater are discharged to Stream 1 and
Stream 2 by underground pipe. However, it appears on Figures 3.8 and 3.9

Noted and revised. It is confirmed that the surface runoff from the Site is
discharged to the two streams via a series of underground pipes. Please
refer to Figure 3.10 and Figure 3.11.

Urban Green Consultants Ltd, ref: P036, dated 25 February 2026
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Items | Comments Response

that the 900mm dia. and 750mm dia discharge pipe are above ground.
Please clarify.

(d) RtC 2(a) - Please check and clarify whether the surface runoff from | Noted and clarified. Please refer to Table 3.2 (new figure no.).
catchment A to catchment E, catchment G and catchment J to catchment
N (instead of M) will be discharged to Stream 1.

(e) RtC 2(b) - While an elevation is provided in Figure 3.3, please provide a | Noted and provided. Please refer to Figure 3.4 and Figure 3.5 (new figure
typical cross-sectional detail of the fence wall, indicating any provisions for | no.).
wall openings.

(f) RtC 2(b) and Figure 3.4 - Please confirm there is no fence wall at the | It is confirmed that there is fence wall along the boundary between
boundary between manhole B5 and manhole B10 (i.e. along Catchment |) | manhole B5 to manhole B10. Please refer to Figure 3.6 (new figure no.).

4 Section 3.3

(a) Table 3.8 - Please confirm whether the table shows the assessment result | Noted. It is confirmed that Table 3.9 (new table no.) presents the
of Stream 1 and Stream 2, instead of Culvert 1 and Culvert 2 as shown in | estimated capacities of the two existing streams.
the caption of the Table.

(b) Table 3.9 - Please clarify if Culvert 2 is a box culvert or a circular pipe Noted and clarified. Please refer to Table 3.10 (new table no.).

(c) Table 3.9 - Please specify the number of cells for Culvert 1. Noted and specified. Please refer to Table 3.10 (new table no.).

(d) Table 3.9 - The last column of Culvert 2 should read "N", as there is not | Noted and revised. Please refer to Table 3.10 (new table no.).
sufficient capacity.

Urban Green Consultants Ltd, ref: P036, dated 25 February 2026 Page 3
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Items | Comments Response
5 Section 3.5
(a) Please specify the source of the rainfall increase percentages. Noted and specified. Please refer to Section 3.1.6.
6 Section 3.6
(a) Please double check the Corrigendum number. Noted and revised. Please refer to Section 3.1.6.
(b) It appears that sea level rise and storm surge due to climate change, as well | Noted and supplemented. The sea level rise, storm surge and design
as design allowance were not incorporated. Please provide justification. allowance has been considered in the assessment. Please refer to
Section 3.1.5, Section 3.1.6 and Appendix B to E.
7 Figure 3.2
(@) RtC 4(d) - U-channels are usually connected by catchpit rather than | Noted and revised. Please refer to Figure 3.2.
manhole. Please review.
8 Appendix B. Table A
(a) Please advise if catchment runoff calculation refer to the scenario without | |t is clarified that the calculation refer to the scenario without climate
climate change. change.
b) PI larifv whether th race t dinth lculati for to th Noted and clarified. The calculation refers to post-development scenario.
(b) (laatc,e carl y.\{v ether the surtace fypes usedin e.ca culations reterto the Please refer to the “Note” in Table A — Table D in Appendix B to E.
existing conditions or the post-development scenario.
9 Noted. Due to the deposition of sediment in stormwater channels and

Appendix C and D

pipes, it is assumed that the flow area is reduced 10% in the assessment.
Please refer to Section 3.1.4 and Appendix B to E.

Urban Green Consultants Ltd, ref: P036, dated 25 February 2026
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Items | Comments Response
(a) For calculation of channel capacity, please advise if potential flow area
reduction due to sedimentation has been considered.
10 Appendix E

(a) Refer to page 61 and 63 of the PDF, please clearly label scenarios for each
of the table to avoid confusion.

Noted and revised.

(b) Please indicate on a layout plan the specific check points where the
capacity calculations for Stream 1 and Stream 2 have been performed.

Noted and revised. Please refer to Figure 3.3.

Urban Green Consultants Ltd, ref: P036, dated 25 February 2026
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Items ‘ Comments

Response

Comments on Drainage Impact Assessment from DSD

1 Figure 3.2 refers

(a) The applicant should review the design of the proposed underground uPVC
pipes as their tops protrude above ground levels (e.g. at manholes A25, E1).
The applicant is reminded that the minimum cover from the surface of the
carriageway to the top of the pipeline shall be 900 mm. For footway, the
minimum cover shall be 450 mm.

Noted and revised. The designed cover from the surface of the
carriageway and footway to the top of the pipeline is at least 900 mm and
450 mm, respectively. Please refer to Figure 3.2 and Appendix B.

(b) The applicant should review the invert levels of catch pits and u-channels
with consideration of thickness of concrete cover/grating to ensure the depths
of u-channels are adequate. For instance, the depth of u-channel is less than
450mm at catch pit D2.

Noted and revised. The thickness of the concrete cover/grating has been
considered in the design of the invert levels of the catchpits and U-
channels. Please refer to Figure 3.2 and Appendix B.

(c) The applicant should review whether u-channels along the eastern and
southeastern boundary of catchment areas J and K are required to intercept
the overland flow.

Noted and revised. U-channels are proposed along the eastern and
southeastern boundaries of Catchment J and K to ensure that all
overland flow within the Site and upper catchments is collected by the
proposed drainage system. Please refer to Figure 3.2 and Appendix B.

(d) The applicant should indicate the dimensions of the proposed stepped
channels.

Noted and indicated. Please refer to Figure 3.8A — Figure 3.8C.

2 Figure 3.6: Both the orange and green lines represent fence wall without opening.
The applicant should review.

Noted and revised. The orange lines represent the fence wall with
openings, while the green lines represent the fence wall without
openings. Please refer to Figure 3.6.

3 Figures 3.9A to 3.9G: The site boundary should be shown in these figures.

Noted and revised. Please refer to Figure 3.10A — Figure 3.10G.

Urban Green Consultants Ltd, ref: P036, dated 12 February 2026
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Items | Comments
4

Response
Noted.

It is noted that culvert 2 is proposed to be upgraded under this development. The

applicant is reminded to identify the owner of this culvert and seek his comment
on the proposed upgrading works.

Urban Green Consultants Ltd, ref: P036, dated 12 February 2026
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Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories

Drainage Impact Assessment Report

Introduction

Background

The Applicant intends to operate a columbarium located at various Lots in D.D. 41,
Sha Tau Kok, New Territories (hereafter as “the Site”).

The Applicant proposes to rezone the Site to "Other Specified Uses" annotated
"Columbarium" (“OU (Columbarium)”) under Section 12A of Town Planning
Ordinance (TPO).

Owing to concerns on possible drainage impact arising from the proposed
redevelopment, Urban Green Consultants Ltd. (UGC) has been commissioned to
conduct a Drainage Impact Assessment (DIA) to demonstrate the acceptability of
drainage impact upon the surrounding environment. This DIA Report has been
prepared as a supporting document.

Study Objectives

The objectives of this DIA are to assess the possible drainage impacts may be
caused by the Proposed Development and to recommend the mitigation measures
to alleviate such impacts if necessary.

Report Structure

The remaining chapters of this report are shown below:
Chapter 2 — Site Context

Chapter 3 — Drainage Analysis

Chapter 4 — Recommendations

Chapter 5 — Conclusion
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2.2

2.3

Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories

Drainage Impact Assessment Report

Site Context

Site Location and Its Environs

The Site is located in Sha Tau Kok and to the north of Sha Tau Kok Road. Currently,
to the north and west of the Site are village houses of Tong To Tsuen. Vegetated
slopes are located to the east and south of the Site. The Site area is about 13,382m?2.
Figure 2.1 shows the Site location and its environs.

Site Characteristics and Proposed Use

The Proposed Development will include area for columbarium, office, multi-function
rooms and toilets. Proper landscape and tree planting areas are planned at the
remaining area of the Site. Given that the Site is located in an undeveloped area,
site formation would greatly reduce the vegetated portion of the Site. The change of
surface characteristic of the Site is provided in Table 3.1 . The development plan is
presented in Appendix A. The site formation level plan is provided in Appendix I.

Existing Drainage Condition

A site survey was conducted in July 2025 and 12 January 2026 to collect the updated
information of the drainage characteristics, catchments, topography and existing
drainage facilities in the vicinity. The photo records or hydraulic checking of the
nearby culvert is provided in Appendix F. The land-based survey was conducted with
reference to the survey map to identify the existing drainage facilities, flow path and
the surface type within the Site and its surroundings.

Drainage plans (plan no.: 3-NE-17B-1, 3-NE-12D-3 and 3-NE-12D-4) were obtained
from Drainage Services Department (DSD) in July 2023 and 19 May 2025 to gather
the background information on drainage infrastructure in the vicinity of the Site.
Based on the drainage plans, the site is not currently served by any form of DSD’s
drainage facility. However, one existing stream to the southwest of the Site and one
to the east of the Site with approx. 3-4m width were identified as shown in Figure
2.1. The surface runoff from the Site may be discharged into Stream 1 and Stream
2 via underground circular pipes and u-channels.
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Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories

Drainage Impact Assessment Report

Drainage Analysis

Assessment Methodology and Assumptions

This DIA has adopted the Rational Method for runoff estimation:
Qp=0.278i 2'Cj A

where

Qp is peak runoff (m%/s);

i is rainfall intensity (mm/hr);

A;is the j" catchment (km?);

C; is the runoff coefficient of the jt catchment (dimensionless).

The details of the Rational Method can be referred to the Stormwater Drainage
Manual (SDM) (DSD, 2018).
Runoff Coefficient

Based on a 1:50 year flood protection standard in the SDM and the estimated time
of concentration, the appropriate rainfall intensities (i) were calculated based on
linear interpolation of the intermediate table values.

The assumptions of this DIA are summarised below:

o Rainstorm return period — 1 in 50 years

o Runoff coefficient for concrete — 0.95

° Runoff coefficient for flatted grassland (heavysoil) — 0.25
° Runoff coefficient for steep grassland (heavysoil) — 0.35

Roughness Value of the Proposed U-channels, Stepped Channels and Circular
Pipes

The capacities of the proposed U-channels, stepped channels and circular pipes
were checked by comparing with magnitudes of different combinations of the
catchments. Manning's roughness coefficient of 0.030 for "Natural-stream channels
— Clean, straight bank, full stage, no rifts or deep pools" in fair condition is adopted
for all proposed U-channels and stepped channels. The ks roughness value of
0.03mm for uPVC circular pipes under Table 14 of SDM was assumed for the
underground pipes as referred in the SDM.

Manning Roughness of the Existing Streams

The capacities of the two existing streams at the discharge points of the Site were
estimated to compared with the total runoff generated from the identified catchments.
Manning roughness of 0.040 for bad condition for canals with rough stony beds,
weeds on earth banks under Table 13 of SDM is adopted.
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3.1.5

3.1.6

3.2

3.21

Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories

Drainage Impact Assessment Report

Sedimentation in Channels and Pipes

Deposition of sediment in stormwater channels and pipes have been considered in
the design, a 10% reduction in flow area has been applied to all proposed pipes and
channels.

Mean Sea Level Rise and Storm Surge Increase due to Climate Change

According to Table 8 of SDM Corrigendum No. 1/2022, Tai Po Kau is the nearest
tidal station to the Proposed, design extreme sea level with a 50-year return period
of 4.41 mPD is adopted for the assessment.

Mean sea level rise due to climate change is also taking into account. According to
Table 29 of SDM Corrigendum No. 1/2022, the projected mean sea level rise of
0.47m at the end of the 21st century is considered in the assessment.

Furthermore, according to Table 30b of SDM Corrigendum No. 1/2022, storm surge
increase of 0.25m at Tai Po Kau at the end of the 21st century is considered in the
assessment. Therefore, the extreme sea level at the end of the 21st century is
estimated to be 5.13 mPD (i.e. 4.41mPD +0.47m +0.25m =5.13mPD).

Rainfall Increase due to Climate Change

According to Table 28 and Table 31 of SDM Corrigendum No. 1/2022, rainfall
increase of 11.1% and 16.0% at the mid-21stcentury and end of 21st Century, as well
as design allowance at the end of 21st century of 12.1% are considered in the
assessment.

Design Parameters

Identified Catchments and Surface Characteristics

Based on the geographical characteristics of the Site and its surroundings, 48
catchments (Catchments A to N, AA to AZ, BA to BL, CA-CC, CG and CH) were
identified and its nearby areas as shown in Figure 3.2. The surface characteristics
of the catchments within the Proposed Development is shown in Table 3.1.

Table 3.1 Surface Characteristics within the Proposed Development

Before Proposed
Development

After the Proposed Development

On-Site Catchment
Permeable

Area Concrete Permeable Concrete

(Vesl(f/té)“ed) Paving (%)  (Vegetated) (%) Paving (%)
0

B 90 10 10 90
G 80 20 15 85
H 95 5 10 90

UGC ref: P036/02 Issue 5, dated February 26 Page 4



3.2.2

3.2.3

Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories

Drainage Impact Assessment Report

Before Proposed
Development

After the Proposed Development

On-Site Catchment
Permeable

Area (Vegetated) Corlcrete Permeable Corlcrete
(%) Paving (%) (Vegetated) (%) Paving (%)
J 95 5 0 100
K 95 5 0 100
L 95 5 0 100
M 95 5 0 100

Proposed Drainage System

A series of proposed U-channels, stepped channels and underground pipes will be
provided to collect the surface runoff from catchment A to N and R1 to R5. The
surface runoff from catchment A to E, G and J to N will be discharged into Stream 1
via underground circular pipes E1 — E6 and CA1. While the surface runoff from
catchment F,H and | will be discharged into Stream 2 via underground circular pipes
CB1. The drainage proposal is shown in Figure 3.2.

As land filling and construction of fence wall are proposed, the existing overland flow
will be changed. Therefore, proposed wall openings with dimensions of 300mm (W)
x 200mm (H) and distributed at a regular spacing of 2m will be provided along the
fence wall to ensure the surface runoff from the affected catchments could be
conveyed to the proposed drainage system within the Proposed Development.
Figure 3.7 and Figure 3.1A shows the rainwater flow path under existing conditions
and after the Proposed Development, respectively. Figure 3.4 and Figure 3.5 show
the elevation and cross section of the proposed fence walls while the location of
fence wall with opening is provided in Figure 3.6.

Due to the steep gradient in certain site locations, stepped channels are provided to
reduce the runoff velocity. The location of proposed stepped channels is provided in
Figure 3.2. The dimension of the Proposed Stepped Channel is provided in Figure
3.8.

The cross section of existing and proposed ground level is provided in Figure 3.9
and Figure 3.10 and the details of connection to the two existing streams are
provided in Figure 3.11 and Figure 3.12.

The details of the u-channel, catchpit, stepped channel, grating, concrete cover and
sand traps are provided in Appendix H.

Surface Runoff from Other Catchments

The surface runoff from catchments AA to AZ and catchments BA to BL will be
discharged to existing Stream 1 and Stream 2, respectively. Table 3.2 summarises
the catchment served for Stream 1 and Stream 2.
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Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories

Drainage Impact Assessment Report

Table 3.2 Surface Runoff from Catchments to Stream 1 and Stream 2

Stream ‘ Catchment served ‘
AA to AZ
1 AtoE,G,JtoN
R1to R5
9 BA to BL
F,H, I

Assessment Results

The surface runoff from the Site and relevant catchments has been estimated. The
capacity of the proposed U-channels, circular pipes, stepped channels, nearby
culverts and existing streams were also assessed. Detailed calculations are provided
in Appendix B. The location of checkpoints for Stream 1 and Stream 2 is provided in
Figure 3.3. The results are summarised in Table 3.2 to Table 3.9.

Table 3.3 Estimated Capacities of the U-Channel Associated with Existing

Stream 1
g:;;:ﬁlt [/)isV'iT:ﬁLe,r Depth, m Gradient ciRtﬁ lr::g‘f(fe,nt Si?ili);tz:l);avtviié:, ca‘;/:agty g:;f;ii;;;
m m3/s m3/s flow
A1-A2 0.600 0.600 0.017 0.199 0.375 53% Y
A2 - A3 0.600 0.600 0.020 0.199 0.411 48% Y
A3 - A4 0.600 0.600 0.029 0.199 0.491 41% Y
A4 - A5 0.800 0.800 0.025 0.528 0.989 53% Y
A5 - A6 0.800 0.800 0.013 0.528 0.722 73% Y
A6 - A7 0.800 0.800 0.013 0.528 0.722 73% Y
A7 - A8 0.800 0.800 0.013 0.528 0.722 73% Y
A8 - A9 0.800 0.800 0.013 0.528 0.722 73% Y
A9 - A10 0.800 0.800 0.013 0.528 0.722 73% Y
A10 - A11 0.800 0.800 0.013 0.528 0.722 73% Y
A11-A12 0.800 0.800 0.013 0.528 0.722 73% Y
A12-A13 0.800 0.800 0.014 0.528 0.748 71% Y
A14 - A15 0.800 0.800 0.020 0.736 1.022 72% Y
A15-A16 0.800 0.800 0.020 0.736 1.022 72% Y
A17 - A18 0.900 0.900 0.017 0.765 1.301 59% Y
A18 - A19 0.900 0.900 0.017 0.765 1.301 59% Y
A19 - A20 0.900 0.900 0.017 0.783 1.301 60% Y
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Drainage Impact Assessment Report

Channel Diar_neter . Catchment Capacity w_ith % of Sufficient
Segment [/ Width, Depth, m Gradient Runoff, Sedimentation, capacity Capacity?
m m3/s m3/s flow
A20 - A21 0.900 0.900 0.017 0.783 1.301 60% Y
A21 - A22 0.900 0.900 0.017 0.827 1.301 64% Y
A22 - A23 0.900 0.900 0.017 0.827 1.290 64% Y
A23 - A24 0.900 0.900 0.014 0.827 1.194 69% Y
A24 - A25 0.900 0.900 0.014 0.877 1.194 73% Y
C1-C2 0.700 0.700 0.020 0.528 0.723 73% Y
C2-C3 0.700 0.700 0.020 0.528 0.723 73% Y

C3-C4 0.800 0.800 0.019 0.736 1.012 73% Y
C5-C6 0.850 0.850 0.013 0.736 0.971 76% Y
C6 -C7 0.850 0.850 0.018 0.736 1.160 63% Y
C7-C8 0.850 0.850 0.018 0.736 1.160 63% Y
C9-C10 0.850 0.850 0.017 0.765 1.107 69% Y
C10- C11 0.850 0.850 0.017 0.765 1.107 69% Y
C11-C12 0.850 0.850 0.018 0.783 1.157 68% Y
C12-C13 0.850 0.850 0.018 0.789 1.157 68% Y
C13-C14 0.850 0.850 0.016 0.789 1.081 73% Y
C14 - C15 0.850 0.850 0.015 0.789 1.047 75% Y

Table 3.4 Estimated Capacities of the Stepped Channel Associated with
Existing Stream 1

: : o
Channel  Depth Width, Gradient Corcnment  Capacity with kof — sufficient
Seament m iDegras) Runoff, Sedimentation, capacity Capacity?
9 9 m3/s m3/s flow pacity ¢
A13-A14 | 0.850 900 20 0.7360 1.319 56% Y
A16-A17 | 0.850 | 0.900 20 0.736 1.319 56% Y
C4-C5 0.850 | 0.900 20 0.736 1.319 56% Y
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Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories
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Table 3.5 Estimated Capacities of the Circular Pipes Associated with
Existing Stream 1

Diameter Catchment Capacity with % of

g:gar:gzlt [ Width, De::‘th’ Gradient Runoff, Sedimentation, capacity cs::;f;iii‘:;;
m m3/s m3/s flow

A25 - E1 0.900 0.900 0.033 0.883 4.303 21% Y

E1-E2 0.900 0.900 0.033 0.888 4.303 21% Y

E2-E3 0.900 0.900 0.033 0.891 4.303 21% Y

E3-E4 0.900 0.900 0.033 0.893 4.303 21% Y

E4 - E5 0.900 0.900 0.033 0.894 4.303 21% Y

E5-E6 0.900 0.900 0.010 0.895 2.277 39% Y
CA1 1.050 1.050 | 0.0014 0.895 1.225 73% Y

Table 3.6 Estimated Capacities of the U-Channels Associated with the
Existing Stream 2

Diamet . .
g:;:}:zlt W?:it/h Depth, m Gradient C;ts ::)nf?,nt Sce?l'i);(zzavtvilt::, ca‘;/)oa?:fity g::;iiif;;
m ’ m3/s m3/s flow

A1-B1 0.300 0.300 0.011 0.041 0.056 74% Y
B1-B2 0.300 0.300 0.011 0.041 0.056 74% Y
B2 -B3 0.300 0.300 0.033 0.041 0.097 43% Y
B3 - B4 0.450 0.450 0.033 0.210 0.287 73% Y
B4 -B5 0.450 0.450 0.033 0.210 0.287 73% Y
B5 - B6 0.450 0.450 0.040 0.237 0.315 75% Y
B6 - B7 0.450 0.450 0.040 0.237 0.315 75% Y
B8 - B9 0.600 0.600 0.029 0.237 0.573 41% Y

B10 - B11 0.650 0.650 0.008 0.237 0.383 62% Y
D1-D2 0.450 0.450 0.042 0.1682 0.321 52% Y
D2 - D3 0.450 0.450 0.040 0.1682 0.315 53% Y
D4 - D5 0.600 0.600 0.020 0.168 0.479 35% Y
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Section 12A Rezoning Application for Proposed Columbarium
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Drainage Impact Assessment Report

Table 3.7 Estimated Capacities of the Stepped Channel Associated with the
Existing Stream 2

. . o
Channel Depth, Width, Gradient L Ca|_)a0|ty w_lth i Of_ Sufficient
Seament m m (Degree) Runoff, Sedimentation, capacity Capacity?
9 9 m3/s m3/s flow pacily
B7 - B8 0.575 0.450 20 0.237 0.34 70% Y
B9 - B10 0.650 0.600 46 0.237 0.37 63% Y
D3 -D4 0.575 0.450 20 0.168 0.34 50% Y
D5 - B11 0.650 0.600 42 0.168 0.40 42% Y

Table 3.8 Estimated Capacities of the Circular Pipes Associated to Existing
Stream 2

Diameter
| Width,
m

Catchment
Runoff,
m3/s

Capacity with
Sedimentation,
m3/s

% of
capacity
flow

Channel
Segment

Sufficient

Depth, :
m Gradient Capacity?

CB1 ‘ 0.650 ‘0.650‘ 0.020 ‘ 0.237 ‘ 1.426 ‘ 17% ‘ Y

Table 3.9 Estimated Capacities of the Existing Stream 1 and Stream 2

. Catchment . % of . .
Stream Dlzfmeterl Depth, Gradient Runoff, Capacity, capacity Sufflcl_ent
Width, m m m3/s Capacity?
m3/s flow
Top Width:
4
S”ﬁam 1.300 | 0.100 15.691 25.193 62% Y
Bottom
Width: 2
Top Width:
3
Strgam 1.300 | 0.050 5.081 10.425 49% Y
Bottom
Width: 1

Table 3.10 Estimated Runoffs to the Existing Culvert 1 and Culvert 2

Diameter Catchment
| Width, Gradient Runoff,
m m3/s

% of
capacity
flow

Capacity with
Sedimentation,
m3/s

Sufficient
Capacity?

Culvert

Depth,
m

1m per
Culvert 1 cell
1.600 0.100 14.082 43.31 33% Y
Box 15 cells in
Culvert)

total)
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Drainage Impact Assessment Report

Culvert 2

) 0.850 - 0.050 4.848 1.233 393% N
(Circular

Culvert)

With the provision of the proposed drainage system, the surface runoff will eventually
discharge into the two existing streams and the two culverts underneath Sha Tau
Kok Road as shown in Figure 3.2. Given the estimated capacities of culvert 2 is
insufficient to cater the estimated runoff, an upgrading works in the culvert is
proposed. The estimated capacity of Culvert 2 after the upgrading works is
summarised in Table 3.11.

Table 3.11 Estimated Capacities of Culvert 2 After Upgrading Work

Diameter Depth Catchment Capacity with % of Sufficient
Culvert / Width, P Gradient Runoff, Sedimentation, capacity A
] Capacity?
m3/s m3/s flow
Culvert 2
(Circular 1.600 - 0.050 4.848 7.237 67% Y
Culvert)

After the Proposed Upgrading works, Culvert 2 will have sufficient capacity to cater
the estimated runoff. Therefore, no adverse drainage impact assessment is
anticipated.

Freeboard of the Existing Streams

Freeboard is assessed to ensure there is sufficient safety margin to prevent
overtopping and flooding. The Freeboard before and after the Proposed
Development has increased 15% and 13% in Stream 1 and Stream 2. Respectively.
As the freeboard of the two streams before and after the Proposed Development
exceeds 300 mm, no adverse impacts on the streams are expected to result from
the Proposed Development. The identified catchment without the Proposed
Development is indicated in Figure 3.7. Detailed calculations of the freeboard for
both streams before and after the Proposed Development is provided in Appendix F
and Appendix G, respectively and the result of freeboard calculation is provided in
Table 3.12.

Table 3.12 Freeboard before and after the Proposed Development

Freeboard before the Freeboard after the
Stream Proposed Development, Proposed Development, Percentage Increase, %
m m
Stream 1 0.4205 0.5712 15%
Stream 2 0.3977 0.5208 13%

Therefore, the Proposed Development would not cause any adverse drainage
impacts or increase in the flooding susceptibility of the surrounding areas.
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Climate Change

As per Section 3.1.6, rainfall increase due to climate change of 11.1% and 16.0% at
the mid-21st century and end of 21st Century, as well as design allowance at the
end of 21st century of 12.1% are considered in the assessment. The hydraulic
calculation is provided in Appendix C to Appendix E. The result shows that the
proposed drainage system and downstream watercourses would have sufficient
capacity for the additional runoff from the proposed site development due to increase
of rainfall intensity.

Tidal Effect

As per Section 3.1.5, the extreme sea level at the end of the 21st century is estimated
to be 5.13 mPD. The invert level of the proposed underground circular pipe is 5.18
mPD for CA1 and 5.60mPD for CB1. Therefore, the proposed scheme would not be
affected by tidal effect obstructing the discharge of the surface runoff from the subject
lots.
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Recommendations

Construction stage

For the construction stage, the engineer and contractor will be appointed by the
Project Proponent to prepare drainage proposal for temporary works or temporary
mitigation measures and monitoring requirements / programme, which will be
submitted to DSD for approval before the commencement of the construction works.
The approved drainage impact mitigation measures and the monitoring requirements
/ programme during the construction stage will be implemented to ensure that the
expected drainage performance of the project is achieved.

Operation Stage

Upon detailed design stage, the Project Proponent will appoint the engineer and
contractor to design and construct the proposed drainage system. The detailed
arrangement of the proposed drainage system, proposed upgrading works and new
drainage connections will be further investigated at the detailed design stage.
Detailed information of the proposed drainage system will be prepared and
submitted to the DSD and relevant parties during the detailed design stage.

The applicant undertakes to properly construct and maintain the proposed drainage

works and upgrading works; and to rectify the drainage system if inadequate or
ineffective is found during operation.
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Conclusion

A Drainage Impact Assessment (DIA) has been conducted by Urban Green
Consultants Ltd. (UGC) to serve as a supporting document for the Proposed
Development at the Site at Sha Tau Kok, New Territories.

For collecting surface runoff within the Site, a series of U-channels, stepped
channels and underground circular pipes should be designed and constructed. The
detailed arrangement of the drainage system shall require further investigation at the
detailed design stage.

The drainage analysis has demonstrated that subject to the implementation of the
proposed drainage systems, the Proposed Development would not cause adverse
drainage impacts or increase in the flooding susceptibility of the adjacent areas.
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Section 12A Rezoning Application for Proposed Columbarium on Various Lots in D.D.41 Sha Tau Kok, New Territories
Capacity Flow Estimation for Proposed Catchments and Drainage System with 50 Year Return Period

A. Calculation of Catchment Runoff Received by the Site Without Climate Change

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of " a b c . . .
Catch t | Catchi t Inlet ti 3 3 Durati 3 Peak runoff
Catchment ID Surface Type N atc lr\nen 2| a cA"“:(" ) A"e’argi"s):]"r:e (H), IanIotwh :’La)(hm nlet time (to) Concentration (t.), uration (ta) (50 year return (50 year return (50 year return Runoff":r:l:e;:rslty @, Runoff ‘(:g;bfﬂment CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) (Q,), m'ls
5 9
A 90% Concrete + 10% 3,757 0.00376 5.95 100.9 4.49 4.49 4.49 4746 29 0.37 226 0.88 0.0033 0.2077
Grassland (heavysoil), flat
5 9
B 90% Concrete + 10% 4,229 0.00423 1.29 775 462 462 4.62 4746 29 0.37 224 0.88 0.0037 0.2322
Grassland (heavysoil), flat
o 9
c 80% Concrets + 20% 1,705 0.00171 4.60 58.7 297 297 297 4746 29 0.37 246 0.83 0.0014 0.0968
Grassland (heavysoil), steep
- -
D 100% Grasss'tae';‘:(hea"y“”)* 1,272 0.00127 7.36 76.0 3.61 3.61 3.61 4746 29 0.37 237 0.35 0.0004 0.0293
o Y
E 10% Concrete + 90% 3,597 0.00360 8.30 928 3.88 3.88 3.88 4746 29 0.37 233 0.41 0.0015 0.0957
Grassland (heavysoil), steep
> -
F 100% Grasss'tae';‘:(hea"y“”)* 1,573 0.00157 6.68 34.4 1.63 1.63 163 4746 29 0.37 271 0.35 0.0006 0.0415
9 Y
G 85% Concrets + 15% 1,178 0.00118 5.18 38.6 1.98 1.98 1.98 4746 29 0.37 264 0.86 0.0010 0.0742
Grassland (heavysoil), steep
5 9
H 90% Concrete + 10% 2,762 0.00276 15.59 73.8 279 279 279 4746 29 0.37 249 0.88 0.0024 0.1682
Grassland (heavysoil), flat
> -
I 100% Grasss'tae';‘:(hea"y“”)* 1,031 0.00103 2174 46.0 1.80 1.80 1.80 4746 29 0.37 267 0.35 0.0004 0.0268
J 100% Concrete 416 0.00042 6.79 39.8 215 215 2.15 4746 29 0.37 260 0.95 0.0004 0.0286
K 100% Concrete 232 0.00023 13.16 76 0.38 0.38 0.38 4746 29 0.37 305 0.95 0.0002 0.0187
L 100% Concrete 729 0.00073 261 68.9 425 425 4.25 4746 29 0.37 229 0.95 0.0007 0.0440
M 100% Concrete 81 0.00008 3.60 305 2.20 2.20 2.20 4746 29 0.37 259 0.95 0.0001 0.0056
N 100% Concrete 805 0.00081 1.30 54.0 3.80 3.80 3.80 4746 29 0.37 234 0.95 0.0008 0.0498
Total 1.1192

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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B. Calculation of Catchment Runoff Received b

y Existing Stream 1 Without Climate Change

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of " a b c . oo 1 "
Peak runoff
Catchment ID Surface Type Catchmentz Catchmentz Average slope (H), Flow path Inlet t||?1e () Concentration (t.), Duratl_on (), (50 year return (50 year return (50 year return Runoff intensity (i), Runoff coefficient CxA ea “";"
Area (A), m® | Area (A), km m/100m length (L), m min min min period) period) period) mm/hr © (@), m'ls
AA 100% Grasss'fe’;‘:(hea"y5°”)' 10,468 0.01047 53.54 151.30 391 391 391 4746 29 037 233 035 0.0037 02372
" -
AB 100% Grasss'fe’;‘:(hea"y5°")' 18,920 0.01892 70.41 196.00 452 452 452 4746 29 037 226 035 0.0066 04153
" -
AC 100% Grasss'fe’;‘:(hea"y5°")' 10,196 0.01020 88.19 129.50 3.04 3.04 3.04 4746 29 037 245 035 0.0036 02431
AD 100% Grasss'fe’;‘:)(hea"y5°”)' 52,671 0.05267 62.61 405.71 8.65 8.65 8.65 4746 29 037 191 035 00184 09813
AE 100% Grasss'fe’;‘:(hea"y5°”)' 22,926 0.02293 67.68 257.11 5.87 5.87 587 4746 29 037 212 035 0.0080 04731
AF 100% Grasss'fe’;‘:(hea"y5°”)' 29,391 0.02939 49.39 380.65 9.02 9.02 9.02 4746 29 037 189 035 00103 05412
" -
AG 100% Grasss'fe’;‘:(hea"y5°")' 37,189 0.03719 38.34 354.70 8.64 8.64 8.64 4746 29 037 192 035 00130 06931
AH 100% Grasss'fe’;‘:(hea"y5°”)' 38,374 0.03837 51.54 419.06 9.59 9.59 9.59 4746 29 037 186 035 00134 06945
" -
Al 100% Grasss'fe’;‘:(hea"y5°")' 32,527 0.03253 36.21 469.53 11.72 11.72 11.72 4746 29 037 175 035 0.0114 05552
AJ 100% Grasss'fe’;‘:(hea"y5°”)' 43,371 0.04337 19.83 342.86 9.38 9.38 9.38 4746 29 037 187 035 00152 0.7898
" -
AK 100% Grasss'fe’;‘:(hea"y5°")' 12,505 0.01250 51.10 180.04 462 462 462 4746 29 037 225 035 0.0044 02732
" -
AL 100% Grasss'fe’;‘:(hea"y5°")' 38,205 0.03830 58.25 27124 6.06 6.06 6.06 4746 29 037 210 035 00134 0.7840
" -
AM 100% Grasss'fe’;‘:(hea"y5°")' 66,715 0.06672 37.02 318.70 7.37 7.37 7.37 4746 29 037 200 035 00234 1.2082
" -
AN 100% Grasss'fe’;‘:(hea"y5°")' 62,139 0.06214 42.78 119.21 270 270 2.70 4746 29 037 250 035 00217 1.5145
AO 100% Grasss'fe’;‘:(hea"y5°”)' 27,601 0.02760 36.09 315.87 8.02 8.02 8.02 4746 29 037 195 035 0.0097 05250
S -
AP 100% Grasss';l‘:)(hea"ys"")' 18,727 0.01873 39.88 25578 6.62 6.62 6.62 4746 29 037 206 035 0.0066 03748
S -
AQ 100% Grasss';l‘:)(hea"ys"")' 27,808 0.02781 39.27 273.22 6.82 6.82 6.82 4746 2.9 037 204 035 0.0097 05524
S -
AR 100% Grasss';l‘:)(hea"ys"")' 30,327 0.03033 18.92 295.94 8.47 8.47 8.47 4746 29 037 193 035 0.0106 0.5683
AS 10% Concrete + 90% 40,285 0.04028 1.49 168.25 7.79 7.79 7.79 4746 29 037 197 032 00129 0.7062
Grassland (heavysoil), flat
5 Y
AT 5% Concrete + 95% 33,841 0.03384 8.19 244.27 8.18 8.18 8.18 4746 2.9 0.37 194 0.29 0.0096 0.5214
Grassland (heavysoil), flat
" -
AU 100% Grass'ggtd (heavysail), | 49 765 0.01976 359 244.98 10.20 10.20 10.20 4746 29 037 183 0.25 0.0049 02510
5 Y
AV 5% Concrete + 95% 13,325 0.01333 7.26 132.24 4.98 4.98 4.98 4746 29 037 221 0.29 0.0038 0.2330
Grassland (heavysoil), flat
o o
AW 20% Concrete + 80% 43,504 0.04359 344 270.60 1051 1051 10.51 4746 29 037 181 0.39 00170 08563
Grassland (heavysoil), flat
o o
AX 20% Concrete + 80% 1,485 0.00149 0.56 195.40 15.27 15.27 15.27 47456 29 0.37 162 0.39 0.0006 0.0261
Grassland (heavysoil), flat
" -
AY 100% Grass'ggtd (heavysail), | 4 457 0.00413 1.27 70.71 424 424 424 4746 29 037 229 0.25 0.0010 0.0656
S -
AZ 100% Grasss';l‘:)(hea"ys"")' 26,118 0.02612 54.73 131.00 3.08 3.08 3.08 4746 2.9 0.37 244 0.35 0.0091 0.6213
Total 14.7954

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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C. Calculation of Catchment Runoff Received by Existing Stream 2 Without Climate Change

Drainage Impact Assessment
Detailed Drainage Analysis

Note: The surface types of catchments used in the calculation refer to the post-development scenario.

Page 3

" Time of . a b c . . .
Catchi t | Catch t Peak runoff
Catchment ID Surface Type A ate :en 2| A a cAmin 2 Averang1’e1§:]on:e (H), Ief-llotwh :)La)thm Inlet t||?1e (), Concentration (t.), Duratlf:n (ta), (50 year return (50 year return (50 year return Runoffnll:':;::rslty U8 Runoff ;:g)efflment CxA @), mls
rea (A), m” | Area (A), km g ’ min min min period) period) period) Lol
BA 100% Grasss'fe’;‘:)(hea"ys°”)' 34,288 0.03429 65.73 304.27 6.71 6.71 6.71 4746 29 037 205 035 0.0120 0.6840
BB 100% Grasss'fe’;‘:)(hea"ys°”)' 67,748 0.06775 54.12 617.15 13.21 13.21 13.21 4746 29 037 169 035 0.0237 1.1156
BC 100% Grasss'fe’;‘:)(hea"ys°”)' 14,692 0.01469 40.00 200.00 5.30 5.30 5.30 4746 29 037 217 035 0.0051 0.3108
BD 100% Grasss'fe’;‘:)(hea"ys°”)' 22,149 0.02215 49,01 375.45 9.17 9.17 9.17 4746 29 037 188 035 0.0078 0.4060
BE 100% Grasss'fe’;‘:)(hea"ys°”)' 10,272 0.01027 24.75 222.26 6.72 6.72 6.72 4746 29 037 205 035 0.0036 0.2048
BF 100% Grasss'fe’;‘:)(hea"ys°”)' 2,779 0.00278 49.97 296.20 8.87 8.87 8.87 4746 29 037 190 035 0.0010 0.0514
BG 100% Grasss'fe’;‘:)(hea"ys°”)' 15,947 0.01595 25.95 169.55 4.86 4.86 4.86 4746 29 037 222 035 0.0056 0.3444
30% Grassland (heavysoil),
BH flat + 70% Grassland 15,375 0.01538 2.71 73.80 3.34 3.34 3.34 4746 29 037 241 032 0.0049 0.3292
(heavysoil), steep
70% Grassland (heavysoil),
BI flat + 30% Grassland 24,849 0.02485 13.81 550.37 17.12 17.12 17.12 4746 29 037 156 028 0.0070 0.3020
(heavysoil), steep
70% Grassland (heavysoil),
BJ flat + 30% Grassland 39,109 0.03911 13.62 147.62 4.40 4.40 4.40 4746 29 037 227 028 0.0110 0.6911
(heavysoil), steep
15% Concrete + 15%
BK Grassland (heavysoil), flat + | ) )75 0.01227 12.35 103.61 354 354 3.54 4746 29 037 238 043 0.0052 0.3449
70% Grassland (heavysoil),
steep
BL 100% Concrete 929 0.00093 7.30 58.88 2.89 2.89 2.89 4746 29 037 247 095 0.0009 0.0607
Total 4.8449
D. Calculation of Road Catchment Runoff Without Climate Change
" Time of " a b c . . .
tch t tch t Peak runoff
Catchment ID Surface Type :a cl lr\nen 2 Aca cAmekn , Avera:z::)or:e (H), IanIotwh ::S(hm Inlet (n.ne (to), Concentration (t.), Dura(lfan (ta), (50 year return (50 year return (50 year return Runoﬁr:‘r:'t‘t/e:rsny (i), Runoff :;g)efﬂaent CxA o S
rea (A), m rea (A), km 9 ? min min min period) period) period) (Q,), m'ls
R1 100% Concrete 66 0.00007 13.84 11.20 0.63 0.63 0.63 4746 2. 037 297 0.95 0.0001 0.0052
R2 100% Concrete 6 0.00005 4.38 10.27 075 075 075 474.6 2. 037 293 0.95 0.0000 0.0036
R3 100% Concrete 20 0.00002 074 13.42 153 153 153 1746 2. 0.37 273 095 0.0000 0.0014
R4 100% Concrete 18 0.00002 .48 12.98 0.91 0.91 091 474.6 2. 037 289 0.95 0.0000 0.0014
R5 100% Concrete 13 0.00001 4.20 952 0.80 0.80 0.80 474.6 2. 037 292 0.95 0.0000 0.0010
Total 0.0127




Calculation of Capacity of U-Channel A1 - A13

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EMUINGMPD. |y onoth m Slope Roughness | C"0SS Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m’/s | Reduced Capacity | Catchments | o o\ 5 | Capacity | Capacity? | Remarks
A(m) hn m m Flow, m'/s Served
Coefficient Flow (YIN)
Al1-A2 U-Channel 0.600 0.600 24.30 2402 16.96 0.017 0.035 0.321 1.542 0.208 1.296 0417 0375 DEG 0.199 53% Y
A2-A3 U-Channel 0.600 0.600 24.02 2385 850 0.020 0.035 0.321 1542 0.208 1.420 0.456 0411 DEG 0.199 48% Y
A3-A4 U-Channel 0.600 0.600 2385 2289 3329 0.029 0.035 0.321 1.542 0.208 1.697 0.545 0.491 DEG 0.199 41% Y
Ad-AS U-Channel 0.800 0.800 2289 2205 33.71 0.025 0.035 0571 2,057 0.278 1923 1.009 0.989 BCDEG 0.528 53% Y
A5 - A6 U-Channel 0.800 0.800 22,05 21.80 19.10 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0.528 73% Y
8- A7 U-Channel 0.800 0.800 2180 2163 1247 0013 0.035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0.528 73% Y
A7 - A8 U-Channel 0.800 0.800 2163 2143 15.43 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0.528 73% Y
8- A9 U-Channel 0.800 0.800 2143 21.30 9.22 0013 0.035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0.528 73% Y
A9-A10 U-Channel 0.800 0.800 21.30 21.03 2017 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0.528 73% Y
Af0-AT1 U-Channel 0.800 0.800 2103 20,04 727 0013 0.035 0571 2,087 0.278 1.405 0.802 0722 0.528 73% Y
A11-A12 U-Channel 0.800 0.800 20.94 2076 13.21 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0.528 73% Y
A12-A13 U-Channel 0.800 0.800 2076 2063 9.22 0014 0.035 0571 2,057 0.278 1.454 0831 0.748 0.528 7% Y
Calculation of Capacity of Stepped Channel A13 - A14
: ] Reduced % of
. Gradient, as | Horizontal " . . Ending mPD, Cross Section N 2 Capacity " Catchment 3, .
Pipe Segement Shape Distanes, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) e c. x f f. Yoo m do,m gy P m Dum | Gravitymist | Vamis | CoPEOY Capat:‘tsylsFlow. Served | Runet mis| Capaciy
A13-A14 Stepped Channel 20 1055 259 850 900 2063 16.79 031 060 1.00 077 0.80 055 050 201 0.90 981 295 147 1319 |ABCDEG| 07360 56% Y
Calculation of Capacity of U-Channel A14 - A16
. Manning's " . y % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMINOMPD. |y oo Slope Roughness | 10s® Section Area,| Wetted Perimeter, |, 4., jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occ0 Capacity | Catchments | o m¥s | Capacity | Capacity? | Remarks
A(m) hn m m Flow, m'/s Served
Coefficient Flow (YIN)
A14-A15 U-Channel 0.800 0.800 16.79 15.98 41.00 0.020 0.030 0.571 2.057 0.278 1.987 1.135 1.022 A BCDEG 0.736 72% Y
A5 - A6 U-Channel 0.800 0.800 15.98 15.10 44.92 0.020 0.030 0571 2,057 0.278 1.987 1135 1.022 ABCDEG 0.736 72% Y
Calculation of Capacity of Stepped Channel A16 - A7
- - - . Reduced %of | Sufficient
. It " . . Capacity Ny Catchment
shi Gradient, as | Horizontal Ending mPD, Cross Section T P , f i
Pipe Segement ape otimn. m | Slant Distance,m | Depth, mm | Width, mm | Intial mPDX(m) oy c, x f f Yoom dom gy P, m Dum | Graviy,mis? | Vomis | (S| Gapacity Flow | SSENEEN | Runott,mt | Capasiy |Capacity?
Al6-A17 Stepped Channel 20 1278 313 850 900 15.10 1045 031 060 1.00 077 0.80 055 050 201 0.9 981 295 147 1319 [ABCDEG| 0736 56% Y
Calculation of Capacity of U-Channel A17 - A25
" Manming's | cross Section Ar - Roduced Capact % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMIN9MPD. |y oo Slope Roughness | C10s® Section Area,| Wetted Perimeter, |y 4. jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occo Capacity | Catchments | o ¢ m¥s | Capacity 2 | Remarks
Am) Coaffiriont m m Flow, m'ls Served apac
A17-A18 U-Channel 0.900 0.900 1045 10.02 25.40 0.017 0.030 0.723 2314 0.313 1.999 1.445 1.301 AB.CDEG,J 0.765 59% Y
A18-A19 U-Channel 0.900 0.900 1002 9.01 6.50 0017 0.030 0723 2314 0313 1999 1.445 1301 ABCDEG) 0.765 5%
A19- A20 U-Channel 0.900 0.900 991 9.81 6.06 0017 0.030 0723 2314 0313 1.999 1.445 1301 ABCDEGJK 0783 60% Y
A20-A21 U-Channel 0.900 0.900 9.81 9.43 2223 0017 0.030 0.723 2314 0313 1909 1.445 1301 ABCDEGJK| 0783 60% Y
A21-A22 U-Channel 0900 0900 943 878 38.20 0017 0.030 0723 2314 0313 1.999 1445 1301 ABCDEGJK 0827 64% M
A22- A23 U-Channel 0.900 0.900 878 860 10.82 0017 0030 0723 2314 0313 1.982 1.433 1.290 ABCDESIK 0.827 64% Y
A23 - A24 U-Channel 0.900 0.900 8.60 838 15.78 0014 0.030 0.723 2314 0313 1,835 1327 1.194 ABCDEGIK 0.827 69% Y
A24 - 25 U-Channel 0.900 0.900 8.38 8.30 532 0014 0.030 0.723 2314 0313 1835 1327 1.194 0.877 73% Y
Calculation of Capacity of U-Channel C1 - C4
R Manning's . ] : % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"YMIMPD. |y oth, m Slope Roughness | 1S Section Area,| Wetted Perimeter, |, .ic Radius, m| Mean Velocity, mis | Capacity Flow, s | "couced Capacity | Catchments | o o0 5 | Capacity | Capacity? | Remarks
A(m) . m m Flow, m’/s. Served
Coefficient Flow (YN
ci-c2 U-Channel 0.700 0.700 23.20 2254 33.23 0.020 0.030 0.437 1.800 0.243 1836 0803 0723 BCDEG 0528 73% Y
c2-Cc3 U-Channel 0.700 0.700 2254 22,08 2374 0.020 0.030 0.437 1.800 0.243 1.836 0.803 0.723 B.CDEG 0.528 73% Y
c3-c4 U-Channel 0.800 0.800 22.06 2179 1391 0019 0.030 0571 2,057 0.278 1.968 1124 1012 ABCDEG 0.736 73% Y
Calculation of Capacity of Stepped Channel C4 - C5
- " Reduced o
- - . Capacity < Catchment
" Sh Gradient, as | Horizontal " . - Ending mPD, Cross Section " 2 pacity | ¢, Flow, ? i
Pipe Segement ape Distance,m | Slant Distance,m | Depth, mm | Width, mm Initial mPD,X(m) P c. x f 1, Yoo, m do,m rrea P, m Dy m Gravity, mis’ Vomis | e apac":‘tz‘ low,| “Servad | Runoff, mls Ca;::uy
C4-C5 Stepped Channel 20 14.96 36.7 850 900 21.79 16.35 0.31 0.60 1.00 077 0.80 0.55 0.50 201 0.99 9.81 295 1.47 1.319 ABCDEG 0.736 56%
Calculation of Capacity of U-Channel C5 - C8
. Manning's ; . ; % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EUINIMPD. |\ ongen m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, 1 .. ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reduced Capacity | Catchments | o oo | Capacity | Capacity? | Remarks
A(m) o m m - Flow, m¥ls Served -
Coefficient Flow (YIN)
c5-c6 U-Channel 0.850 0.850 16.35 16.00 2736 0013 0.030 0.645 2.185 0.205 1673 1.079 0971 ABCDEG 0.736 76% Y
C6-C7 U-Channel 0.850 0.850 16.00 15.53 25.80 0.018 0.030 0.645 2.185 0.295 1.998 1.289 1.160 AB.CDEG 0.736 63% Y
c7-cs U-Channel 0.850 0.850 1553 15.05 2583 0018 0.030 0.645 2.185 0.205 1.998 1.289 1160 ABCDEG 0.736 63% Y
Calculation of Capacity of Stepped Channel C8 - C9
: ) Reduced % of
" Gradient, as | Horizontal . N - Ending mPD, Cross Section § N Capacity < Catchment N f
Pipe Segement Shape Distanea, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) o c. x f f. Yoo, m dom ras, Pu,m Oum | Graviy,ms? | Vomie | [ D%l | apacty Flow, | SSCTCE | Runof,mis | Capaciy
c8-co Stepped Channel 20 12640 310 850 900 15.05 1045 0.31 0.60 1.00 077 0.80 055 050 201 0.90 9.81 295 147 1319 ABCDEG| 073 56% Y
Calculation of Capacity of U-Channel C9 - C15
i Manning's " i y % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"¥M9MPD: |y onoin m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reauced Capacity | Catchments | o o0\ o | Capacity | Capacity? | Remarks
A(m) m’ m " Flow, m’/s Served . Flow N
C9-C10 U-Channel 0.850 0.850 10.45 10.01 26.60 0.017 0.030 0.645 2.185 0.295 1.908 1.230 1.107 Al .D.E.G,J 0.765 69% Y
c1o-c11 U-Channel 0.850 0.850 1001 983 11.07 0017 0.030 0.645 2.185 0.205 1.908 1230 1407 ABCDEG, I 0.765 69% Y
Cc11-C12 U-Channel 0.850 0.850 9.83 9.53 16.23 0.018 0.030 0.645 2.185 0.295 1.993 1.285 1.157 ABCDEG,J, K 0.783 68% Y
c12-c13 UChannel 0.850 0.850 9.53 925 15.60 0018 0030 0645 2185 0.295 1,993 1.285 1457 ABCDEG,J, 0.789 68% Y
c13-cta U-Channel 0.850 0.850 925 905 12.13 0016 0030 0645 2185 0.295 1.862 1.201 1.081 ABCDEG. ), 0.789 73% Y
AB.CDEG,J,
c1a-cts U-Channel 0.850 0.850 9.05 845 4058 0015 0.030 05645 2.185 0205 1804 1163 1.047 e 0.789 75% Y
Calculation of Capacity of Circular Pipes A25 - CA1
Length Level (out) | Level (in) Diameter Depth A KM v s 9 v Capacity Flow Reduced Capacity Q, 15Q.>Q,? |% of capacity|
Pipe Segment Flow Catchment Served Remarks
m mPD mPD m m m? m mls - mis? mis m¥s m¥s m¥s YIN %
A25-E1 2105 830 760 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4303 ABCDEGIK 0.883 Y 21%
E1-E2 6.46 760 739 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4303 ABCDES. 0.888 ¥ 21%
E2-E3 19.46 7.39 6.74 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 0.891 Y 21%
E3-E4 2729 674 583 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4303 ABCDEGIK 0893 ¥ 21%
E4-E5 15.68 583 531 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 0894 Y 21%
E5-E6 11.02 531 520 0.900 0.900 05636 0.00003 1E-06 0010 9810 3.9772 2530 2277 ABCDEGIK 0895 ¥ 39%
cAt 16.52 520 518 1.050 1.050 0.866 0.00003 1E-06 0.0014 9810 15718 1361 1225 ABCDEGIK 0895 ¥ 73%
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Calculation of Capacity of U-Channel A1 - B7

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter, m | Depth,m | Initial mPD,X(m) E“"'::“')"PD' Length, m Slope Roughness | CoS® Section Area, | Wetted Perimeter, |, ic Radius, m| Mean Velocity, mis | Capacity Flow, m¥/s | :I“ a;";“' d c“‘s‘:"r;":;‘“ Runoff,m%s | Capacity | Capacity?
Coefficient m low, m'is Flow (YIN)
A1-B1 U-Channel 0.300 0.300 24.30 2407 21.05 0.011 0.030 0.080 0771 0.104 0.778 0.062 0.056 F 0.041 74% Y
B1-B2 U-Channel 0.300 0.300 24.07 23.99 6.46 0011 0.030 0.080 0771 0.104 0778 0.062 0.056 F 0.041 74% Y
B2-B3 U-Channel 0.300 0.300 23.99 2335 19.46 0.033 0.030 0.080 0771 0.104 1.347 0.108 0.097 F 0.041 43% Y
B3-B4 U-Channel 0.450 0.450 2335 2244 2720 0.033 0.030 0.181 1.157 0.156 1766 0319 0.287 FH 0210 73% Y
B4-B5 U-Channel 0.450 0.450 2244 2191 15.68 0.033 0.030 0.181 1157 0.156 1.766 0.319 0.287 FH 0.210 73% Y
B5-86 U-Channel 0.450 0.450 2191 2147 11.02 0.040 0.030 0.181 1.157 0.156 1934 0.350 0315 FH 0.237 5% Y
B6-B7 U-Channel 0.450 0.450 2147 2081 16.52 0.040 0.030 0.181 1157 0.156 1.934 0.350 0.315 FHI 0.237 75% Y
Calculation of Capacity of Stepped Channel B7 - B8
) . ; ; ; Reduced %of |Sufficient
Pipe Segement Shape Gradient, as ;::;::’;"’L Slant Distance, m | Depth, mm Initial mPD,X(m) E"":‘{?“')“PD' c. x f f. Yeo,m do,m c"’:;:e;'“" Pu,m Dum | Gravity, mis? | Vo,mis F‘:::af'gs Capaciy Fiow, C‘S‘::'v"‘e:"‘ Runoff, m/s | Capacity | Capacity?
mils Flow | (YIN)
B7-86 Stepped Channel 20 84 206 575 450 2081 1775 031 060 1.00 077 054 037 017 120 056 981 222 0.37 0.34 FH 0237 70% Y
Calculation of Capacity of U-Channel BS - B9
" Manning's " " " % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter, m | Depth,m | Initial mPD,X(m) E“"'::“')"PD' Length, m Slope Roughness | C1oSS Section Area, | Wetted '::""‘m" Hydraulic Radius, m| Mean Velocity, mis | Capacity Flow, m'ls | . :I“ a;";“' d c“‘s‘:"r;":;‘“ Runoff,m%s | Capacity | Capacity?
Coefficient m low, m'is Flow (YIN)
B8 - B9 U-Channel 0.600 0.600 17.75 1722 1873 0.020 0.030 0.321 1542 0.208 1.980 0636 0573 FH 0.237 41% Y
Calculation of Capacity of Stepped Channel B9 - B10
] . ; . ! Reduced %of | Sufficient
Pipe Segement Shape Gradient, as ;::;::’;"’L Slant Distance, m | Depth, mm Initial mPD,X(m) E"":‘{?“')“PD' c. x f f. Yeo,m do,m c"’:;:e;'“" Pu,m Dum | Gravity, mis? | Vo,mis F‘:::af'gs Capaciy Fiow, C‘S‘::'v"‘e:"‘ Runoff, m/s | Capacity | Capacity?
mls Flow | (YIN)
B9-B10 Stepped Channel 46 10.74 26.3 650 600 17.22 6.10 0.64 -0.36 1.00 0.33 045 0.16 0.10 0.92 042 9.81 425 041 0.37 FHI 0.237 63% Y
Calculation of Capacity of U-Channel B10 - B11
Ending mPD, Manning's | ¢ ocs Section Area,| Wetted Perimeter, Reduced Capacity | Catchments % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) " | Length,m Slope Roughness § g " | Hydrauic Radius, m|  Mean Velocity, mis | Capacity Flow, ms | " prow ooy S Runoff, m¥/s | Capacity | Capacity?
Alm) Coefficient m m low, m/s erves Flow (YIN)
B10-B11 U-Channel 0.650 0.650 6.10 594 1873 0.008 0.030 0377 1671 0.226 1128 0425 0.383 FH 0.237 62% Y
Calculation of Capacity of U-Channel D1 - D3
- Manming’s | cross Section Ar - Reduced Capact %of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y onoth m Slope Roughness | C'0%° Section Area, | Wetted Perimeter, |, .. jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥ls | oouced Capacity | Catchments | o\ 3 | Capacity | Capacity?
A(m) Conffictont m m pacity Flow, m’ls Served e ey
D1-D2 U-Channel 0.450 0.450 23.10 2223 20.79 0.042 0.030 0.181 1.157 0.156 1.974 0.357 0.321 H 0.1682 52% Y
D2-D3 U-Channel 0.450 0.450 2223 2144 19.96 0.040 0.030 0.181 1.157 0.156 1.934 0.350 0315 H 0.1682 53% Y
Calculation of Capacity of Stepped Channel D3 - D4
. . N " Reduced % of
: jent, as | Horizontal . ) " Ending mPD, Cross Section Capacit ‘ Catchment ' .
Pipe Segement Shape Gradient, a DI:":“:';‘:" Slant Distance, m | Depth,mm | Width, mm Initial mPD,X(m) n ';‘gn')" c, x f 1, Yoo, m dg,m oty m; P, m Dum | Gravity, mis? | Vo, mis Flov:, m’L Capacity Flow, Somed | Runoff, ms | Capacity | Capacity
mls Flow | (YIN)
D3-D4 Stepped Channel 20 1061 26.0 575 450 21.44 1757 0.31 0.60 1.00 077 054 0.37 017 120 056 9.81 222 0.37 0.34 H 0.168 50% Y
Calculation of Capacity of U-Channel D4 - D§
;- Manning's " N " % of Sufficient
Cross Section Area, N ) Reduced Capacity / b
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y ohoth m Slope Roughness | CoSS Section Area, | Wetted Perimeter, |, ..,jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥is | couced Capacity | Catchments | o\ 5 | Capacity | Capacity?
A(m) ot ' m pacity Flow, mls rved i )
D4 - D5 U-Channel 0.600 0.600 17.57 17.24 16.64 0.020 0.030 0.321 1.542 0.208 1.657 0.532 0.479 H 0.168 35% Y
Calculation of Capacity of Stepped Channel D5 - B11
. . N " Reduced % of
: jent, as | Horizontal . ) " Ending mPD, Cross Section Capacit ‘ Catchment '
Pipe Segement Shape Gradient, a Di°'::;'::n Slant Distance, m | Depth,mm | Width, mm Initial mPD,X(m) n ":"?n';’ c, x f 1, Yoo, m dg,m oty m; P, m Dum | Gravity, mis? | Vo, mis FIO‘:V mfl’s Capm:‘tjyl:low. Somved | Runoff, mls CaF;::::ty
D5-B11 Stepped Channel 42 12.38 303 650 600 17.24 6.09 0.62 -0.31 1.00 0.35 0.48 0.18 0.11 0.96 045 9.81 411 045 0.40 H 0.168 42% Y
Calculation of Capacity of Circular Pipes CB1
i i ; Reduced Capacity p i
Length Level (out) Level (in) Diameter Depth kM v s A Capacity Flow Q Is > ? % of capacity
Pipe Segment o tout) (in) P! A - g pacity Flow Catchment Served g Q>Q P2 Remarks
m mPD mPD m m m? m m?s - mis® mis mls m’s m’ls YIN %
ca1 2439 6.00 560 0.650 0.650 0.3318 0.00003 1E-06 0.020 9810 47730 1584 1.426 FHI 0237 Y 17%
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D. Capacity Flow Estimation and Adequacy Check for Existing Streams and Culvert

Width® Deptht® AP K v s 9 v Capacity Flow R""‘“F‘: Capacity Q, 15Q.>Q,? % of capacity
Culvert oW Catchment Served Remarks
m m 2 m m?s - mis? mis mis ms mls YIN %
Culvert 1 1.000 1.600 1.6000 0.00006 1E-06 0.100 9.810 15.0391 48.125 43.313 AA - AW 14.082 Y 33%
Diameter Depth A ke v s 9 v Capacity Flow ""’""F‘:o'ifp“"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m mls - mis® mis m’ls m'ls m’s YIN %
Culvert 2 0.850 - 0.5675 0.15000 1E-06 0.050 9.810 24135 1.370 1.233 F,H,land BAto BL 4.848 N 393.3%
Manning's Contribution from
Ci Secti
Stream Top Width, m v::?: " | Depth,m Slope Roughness m:; 2" | Wetted perimeter, m ':‘;’i:;""': Mean velocity, mis | Capacity flow, m¥s | Catchments Served Runoff, m/s Identified ca s::f:;;’;‘; N
g Coefficient 9, m g Catchments, % P
AWE, G, JtoNand
Stream 1 40 2 13 0.100 0.040 3.900 5.280 074 6.46 25.193 AAto A7 R1-R5 15.691 62% Y
Stream 2 30 1 3 0.050 0,040 2600 4.280 061 401 10425 F, H, 1and BA to BL 5.081 4% Y
Nofe: Adequacy in capacilies of the stream have been checked based on the most narrow section of fhe existing stream al the stormwaler discharge point.
roposed Upgrading Works
Diameter Depth A ks v s g v Capacity Flow R""'“F‘:os:"’“':"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m ms - mis? mis mls ms mls YIN %
Culvert 2 1.600 1.600 2.0106 0.15000 1E-06 0.050 9.810 3.9996 8.042 7.237 F,H,land BAto BL 4.848 Y 67.0%

Note:

1] Runoff is calculated in accordance with DSD's "Stormwater Drainage Manual - Planning, Design and Management’ (SDM), Fifth edition, Jan 2018.

[2] Stepped Channel is adopted in some section to align with the topography of the Site. The Hydraulic Design of Stepped Channels is based on GEO Technical Guidance Note No. 27.

[3] Since Culvert 1 is a double-cell box culvert with identical cells, the width refers to the span of a single cell.

[4] Since Culvert 1 is a double-cell box culvert with identical cells, the depth refers to the depth of a single cell.

151 Since Culvert 1 is a double-cell box culvert with identical cells. the A. refers to the cross section area of one cell.

161 Since Crlvert 1 is 2 double-cell hox cilvert with idenfical calls. the O°is mulfinlied by 2 tn represent the fofal cancity of the fwo cells of the culvert

[7] A Manning's roughness coefficient of 0.030 for *Natural-stream channels — Clean, straight bank, full stage, no rifts or deep pools” in fair condition will be adopted for all proposed U-channels.
[8] A Manning's roughness coefficient of 0.040 for "Natural-stream channels — Winding, with some pools and shoals, clean with some weeds and stone" in good condition will be adopted for both streams based on site observation.
191 The rouahness value k. of 0.006 mm for uPVC in normal condition will be adopted for all proposed circular pives.

1101 The rouahness value k. of 0.06 mm for "Prestressed Concrete" in normal condition will be adooted for Culvert 1 based on the site observation.

1111 The absolute rouahness value k. of 150 mm for "Unlined Rock Tunnels” in normal condition will be adopted for Culvert 2 based on the site observation.

[12] Due to sedimentation, it is assumed that there is a 10% reduction in the capacity flow of the U-channels and circular pipes.

30 40 m (Top widh)
Equations Used

0144651 P a n
C A (1, +b)

ColabrookWhits Equation fo circular pipes flowing ful:

ks 251y
¥ =—J(8gDs ) log( + )
7D DyJ2eDs)

1.3 m (Depth)

1,020 m (Botom width)

+,

‘Schematic Section of the Streamcourse
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Section 12A Rezoning Application for Proposed Columbarium
on Various Lots in D.D.41, Sha Tau Kok, New Territories
Drainage Impact Assessment Report

Appendix C

Detailed Drainage Analysis with 11.1% Increased
Rainfall with Climate Change Impact

UGC, ref: P036/02 Issue 5, dated February 26



Section 12A Rezoning Application for Proposed Columbarium on Various Lots in D.D.41 Sha Tau Kok, New Territories
Capacity Flow Estimation for Proposed Catchments and Drainage System with 50 Year Return Period at End of 21st Century (11.1% Rainfall Increase)

Drainage Impact Assessment
Detailed Drainage Analysis

A. C of C: Runoff Received by the Site With 11.1%
" Time of " a b c Runoff intensity with .
Catch t | Catchi t Inlet ti 3 3 Durati 3 Peak runoff
Catchment ID Surface Type N atc :‘e" 2| a cA"“:(" ) A"e’argi"s):]"r:e (H), IanIotwh :’La)(hm nlet time (to) Concentration (t.), uration (ta), (50 year return (50 year return (50 year return 11.1% increase (i) Runoff &(:g;sfflclent CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) mm/hr (Q,), m'ls
5 9
A 90% Concrete + 10% 3,757 0.00376 5.95 100.9 4.49 4.49 4.49 4746 29 0.37 251 0.88 0.0033 0.2308
Grassland (heavysoil), flat
5 9
B 90% Concrete + 10% 4,229 0.00423 1.29 775 462 462 4.62 4746 29 0.37 249 0.88 0.0037 0.2580
Grassland (heavysoil), flat
o 9
c 80% Concrets + 20% 1,705 0.00171 4.60 58.7 297 297 297 4746 29 0.37 273 0.83 0.0014 0.1076
Grassland (heavysoil), steep
- -
D 100% Grasss'tae';‘:(hea"y“”)* 1,272 0.00127 7.36 76.0 3.61 3.61 3.61 4746 29 0.37 263 0.35 0.0004 0.0326
o Y
E 10% Concrete + 90% 3,597 0.00360 8.30 928 3.88 3.88 3.88 4746 29 0.37 259 0.41 0.0015 0.1063
Grassland (heavysoil), steep
> -
F 100% Grasss'tae';‘:(hea"y“”)* 1,573 0.00157 6.68 34.4 1.63 1.63 163 4746 29 0.37 301 0.35 0.0006 0.0461
9 Y
G 85% Concrets + 15% 1,178 0.00118 5.18 38.6 1.98 1.98 1.98 4746 29 0.37 293 0.86 0.0010 0.0825
Grassland (heavysoil), steep
5 9
H 90% Concrete + 10% 2,762 0.00276 15.59 73.8 279 279 279 4746 29 0.37 277 0.88 0.0024 0.1869
Grassland (heavysoil), flat
> -
I 100% Grasss'tae';‘:(hea"y“”)* 1,031 0.00103 2174 46.0 1.80 1.80 1.80 4746 29 0.37 297 0.35 0.0004 0.0298
J 100% Concrete 416 0.00042 6.79 39.8 215 215 2.15 4746 29 0.37 289 0.95 0.0004 0.0317
K 100% Concrete 232 0.00023 13.16 76 0.38 0.38 0.38 4746 29 0.37 339 0.95 0.0002 0.0208
L 100% Concrete 729 0.00073 261 68.9 425 425 4.25 4746 29 0.37 254 0.95 0.0007 0.0489
M 100% Concrete 81 0.00008 3.60 305 2.20 2.20 2.20 4746 29 0.37 288 0.95 0.0001 0.0062
N 100% Concrete 805 0.00081 1.30 54.0 3.80 3.80 3.80 4746 29 0.37 260 0.95 0.0008 0.0554
Total 1.2435

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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B. Calculation of Catchment Runoff Received by Existing Stream 1 With 11.1% Rainfall Increase

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of : a b c Runoff intensity with . Peak f
Catchment ID Surface Type Catchmentz Catchmentz Average slope (H), | Flow path Inlet t||?1e (ta. Concentration (t.), Duratl_on (ta) (50 year return (50 year return (50 year return 11.1% increase (i) Runoff coefficient CxA ea “";"
Area (A), m” | Area (A), km m/100m length (L), m min min min period) period) period) mm/hr © (@), m'ls
AA 100% Grasss'fe’;‘:(hea"y5°”)' 10,468 0.01047 53.54 151.30 391 391 3.91 4746 29 037 259 035 0.0037 0.2636
" -
AB 100% Grasss'fe’;‘:(hea"y5°")' 18,920 0.01892 70.41 196.00 452 452 452 4746 29 037 251 035 0.0066 04614
" -
AC 100% Grasss'fe’;‘:(hea"y5°")' 10,196 0.01020 88.19 129.50 3.04 3.04 3.04 4746 29 037 272 035 0.0036 02701
AD 100% Grasss'fe’;‘:)(hea"y5°”)' 52,671 0.05267 62.61 405.71 8.65 8.65 8.65 4746 29 037 213 035 00184 1.0902
AE 100% Grasss'fe’;‘:(hea"y5°”)' 22,926 0.02293 67.68 257.11 5.87 5.87 587 4746 29 037 236 035 0.0080 05257
AF 100% Grasss'fe’;‘:(hea"y5°”)' 29,391 0.02939 49.39 380.65 9.02 9.02 2.02 4746 29 037 210 035 0.0103 06012
" -
AG 100% Grasss'fe’;‘:(hea"y5°")' 37,189 0.03719 38.34 354.70 8.64 8.64 8.64 4746 29 037 213 035 00130 0.7700
AH 100% Grasss'fe’;‘:(hea"y5°”)' 38,374 0.03837 51.54 419.06 9.59 9.59 9.59 4746 29 037 207 035 00134 07716
" -
Al 100% Grasss'fe’;‘:(hea"y5°")' 32,527 0.03253 36.21 469.53 11.72 11.72 1172 4746 29 037 195 035 00114 06169
AJ 100% Grasss'fe’;‘:(hea"y5°”)' 43,371 0.04337 19.83 342.86 9.38 9.38 9.38 4746 29 037 208 035 00152 08775
" -
AK 100% Grasss'fe’;‘:(hea"y5°")' 12,505 0.01250 51.10 180.04 462 462 462 4746 29 037 249 035 0.0044 03036
" -
AL 100% Grasss'fe’;‘:(hea"y5°")' 38,205 0.03830 58.25 27124 6.06 6.06 6.06 4746 29 037 234 035 00134 08710
AM 100% Grasss'fe’;‘:(hea"y5°”)' 66,715 0.06672 37.02 318.70 7.37 7.37 7.37 4746 29 037 222 035 00234 1.4423
" -
AN 100% Grasss'fe’;‘:(hea"y5°")' 62,139 0.06214 42.78 119.21 270 270 2.70 4746 29 037 278 035 00217 1.6827
AO 100% Grasss'fe’;‘:(hea"y5°”)' 27,601 0.02760 36.09 315.87 8.02 8.02 8.02 4746 29 037 217 035 0.0097 05833
S -
AP 100% Grasss';l‘:)(hea"ys"")' 18,727 0.01873 39.88 25578 6.62 6.62 6.62 4746 29 037 229 035 0.0066 0.4164
S -
AQ 100% Grasss';l‘:)(hea"ys"")' 27,808 0.02781 39.27 273.22 6.82 6.82 6.82 4746 2.9 037 227 035 0.0097 06137
S -
AR 100% Grasss';l‘:)(hea"ys"")' 30,327 0.03033 18.92 295.94 8.47 8.47 8.47 4746 29 037 214 035 0.0106 06314
AS 10% Concrete + 90% 40,285 0.04028 1.49 168.25 7.79 7.79 7.79 4746 29 037 219 032 00129 0.7846
Grassland (heavysoil), flat
5 Y
AT 5% Concrete + 95% 33,841 0.03384 8.19 244.27 8.18 8.18 8.18 4746 2.9 0.37 216 0.29 0.0096 0.5793
Grassland (heavysoil), flat
" -
AU 100% Grass'ggtd (heavysail), | 49 765 0.01976 359 244.98 10.20 10.20 10.20 4746 29 037 203 0.25 0.0049 02788
5 Y
AV 5% Concrete + 95% 13,325 0.01333 7.26 132.24 498 498 4.98 4746 29 037 245 0.29 0.0038 0.2588
Grassland (heavysoil), flat
o o
AW 20% Concrete + 80% 43,504 0.04359 344 270.60 1051 1051 10.51 4746 29 037 201 0.39 00170 09514
Grassland (heavysoil), flat
o o
AX 20% Concrete + 80% 1,485 0.00149 0.56 195.40 15.27 15.27 15.27 4746 29 037 180 0.39 0.0006 0.0290
Grassland (heavysoil), flat
" -
AY 100% Grass'ggtd (heavysail), | 4 457 0.00413 1.27 70.71 424 424 424 4746 29 037 254 0.25 0.0010 00729
S -
AZ 100% Grasss';l‘:)(hea"ys"")' 26,118 0.02612 54.73 131.00 3.08 3.08 3.08 4746 29 037 272 035 0.0091 06902
Total 16.4377

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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C. Calculation of Catchment Runoff Received by Existing Stream 2 With 11.1% Rainfall Increase

Drainage Impact Assessment
Detailed Drainage Analysis

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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" Time of " a b c Runoff intensity with -
Catch t | Catch t Peak runoff
Catchment ID Surface Type A ate ;nen 2 (A a cAmin 2 Averang1’e1§:]on:e (H), Ief-llotwh :)La)thm Inlet t||?1e () Concentration (t;), Duratlf:n ), (50 year return (50 year return (50 year return 11.1% increase (i) Runoff <(:g)eff|C|ent CxA @), m’ls
rea (A), m rea (A), km 9 y min min min period) period) period) mm/hr Ll
BA 100% Grasss'fe’;‘:)(hea"ys°”)' 34,288 0.03429 65.73 304.27 6.71 6.71 6.71 4746 29 037 228 035 0.0120 0.7599
) )
BB 100% Grasss'fe’;‘:)(hea"ys°")' 67,748 0.06775 54.12 617.15 13.21 13.21 13.21 4746 29 037 188 035 0.0237 1.2394
) )
BC 100% Grasss'fe’;‘:)(hea"ys°")' 14,692 0.01469 40.00 200.00 5.30 5.30 5.30 4746 29 037 242 035 0.0051 0.3453
BD 100% Grasss'fe’;‘:)(hea"ys°”)' 22,149 0.02215 49,01 375.45 9.17 9.17 9.17 4746 29 037 209 035 0.0078 0.4511
) )
BE 100% Grasss'fe’;‘:)(hea"ys°")' 10,272 0.01027 24.75 222.26 6.72 6.72 6.72 4746 29 037 228 035 0.0036 0.2275
) )
BF 100% Grasss'fe’;‘:)(hea"ys°")' 2,779 0.00278 49.97 296.20 8.87 8.87 8.87 4746 29 037 211 035 0.0010 0.0571
) )
BG 100% Grasss'fe’;‘:)(hea"ys°")' 15,947 0.01595 25.95 169.55 4.86 4.86 4.86 4746 29 037 247 035 0.0056 0.3826
30% Grassland (heavysoil),
BH flat + 70% Grassland 15,375 0.01538 2.71 73.80 3.34 3.34 3.34 4746 29 037 267 032 0.0049 0.3657
eavysoil), steep
(h il), st
70% Grassland (heavysoil),
BI flat + 30% Grassland 24,849 0.02485 13.81 550.37 17.12 17.12 17.12 4746 29 037 173 028 0.0070 0.3355
eavysoil), steep
(h il), st
70% Grassland (heavysoil),
BJ flat + 30% Grassland 39,109 0.03911 13.62 147.62 4.40 4.40 4.40 4746 29 037 252 028 0.0110 0.7678
eavysoll), steep
(h il), st
15% Concrete + 15%
BK Grassland (heavysoil), flat + | ) )75 0.01227 12.35 103.61 354 354 3.54 4746 29 037 264 043 0.0052 0.3832
70% Grassland (heavysoil),
steep
BL 100% Concrete 929 0.00093 7.30 58.88 2.89 2.89 2.89 4746 29 037 275 095 0.0009 0.0675
Total 5.3827
D. Calculation of Road Catchment Runoff With 11.1% Rainfall Increase
" Time of " a b c Runoff intensity with .
tch tch Peak runoff
Catchment ID Surface Type :a ° lr\nentz ACa cAmekntz Avera:z::)or:e ), IanIotwh :):)(hm Inlet ("_"e () Concentration (t), Dura(l?n () (50 year return (50 year return (50 year return 11.1% increase (i) Runoff :;g)efflaent CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) mm/hr (Q,), m'ls
R1 100% Concrete 66 0.00007 13.84 11.20 0.63 0.63 0.63 474.6 2. 0.37 330 0.95 0.0001 0.0057
R2 100% Concrete 6 0.00005 4.38 10.27 075 075 075 474.6 2. 037 326 0.95 0.0000 0.0040
R3 100% Concrete 20 0.00002 074 13.42 153 153 153 1746 2. 037 304 095 0.0000 0.0016
R4 100% Concrete 18 0.00002 .48 12.98 0.91 0.91 091 474.6 2. 037 321 0.95 0.0000 0.0016
R5 100% Concrete 13 0.00001 4.20 952 0.80 0.80 0.80 474.6 2. 037 325 0.95 0.0000 0.0011
Total 0.0141




Calculation of Capacity of U-Channel A1 - A13

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EMUINGMPD. |y onoth m Slope Roughness | C"0SS Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m’/s | Reduced Capacity | Catchments | o o\ 5 | Capacity | Capacity? | Remarks
A(m) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
Al1-A2 U-Channel 0.600 0.600 24.30 2402 16.96 0.017 0.035 0.321 1.542 0.208 1.296 0417 0.375 DEG 0.221 59% Y
A2-A3 U-Channel 0.600 0.600 24.02 2385 850 0.020 0.035 0.321 1542 0.208 1.420 0.456 0411 DEG 0.221 54% Y
A3-A4 U-Channel 0.600 0.600 2385 2289 3329 0.029 0.035 0.321 1.542 0.208 1.697 0.545 0.491 DEG 0.221 45% Y
Ad-AS U-Channel 0.800 0.800 2289 2205 33.71 0.025 0.035 0571 2,057 0.278 1923 1.009 0.989 BCDEG 0.587 5% Y
A5 - A6 U-Channel 0.800 0.800 22,05 21.80 19.10 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0.587 81% Y
8- A7 U-Channel 0.800 0.800 2180 2163 1247 0013 0.035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0.587 81% Y
A7 - A8 U-Channel 0.800 0.800 2163 2143 15.43 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0.587 81% Y
8- A9 U-Channel 0.800 0.800 2143 21.30 9.22 0013 0.035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0.587 81% Y
A9-A10 U-Channel 0.800 0.800 21.30 21.03 2017 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0.587 81% Y
A10-AT1 U-Channel 0.800 0.800 2103 20,04 727 0013 0.035 0571 2,087 0.278 1.405 0.802 0722 0.587 81% Y
A11-A12 U-Channel 0.800 0.800 20.94 2076 13.21 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0.587 81% Y
A12-A13 U-Channel 0.800 0.800 2076 2063 9.22 0014 0.035 0571 2,057 0.278 1.454 0831 0.748 0.587 79% Y
Calculation of Capacity of Stepped Channel A13 - A14
: ] Reduced % of
. Gradient, as | Horizontal " . . Ending mPD, Cross Section N 2 Capacity " Catchment 3, .
Pipe Segement Shape Distanes, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) e c. x f f. Yaom dom gy P m Dum | Gravitymist | Vamis | CoPEOY Capat:'l‘tsylsFlow. Served | Runet mis| Capaciy
A13-A14 Stepped Channel 20 1055 259 850 900 2063 16.79 031 060 1.00 077 0.80 055 050 201 0.90 981 295 147 1319 |ABCDEG| 08177 62% Y
Calculation of Capacity of U-Channel A14 - A16
. Manning's " . y % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMINOMPD. |y oo Slope Roughness | 10s® Section Area,| Wetted Perimeter, |, 4., jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occ0 Capacity | Catchments | o m¥s | Capacity | Capacity? | Remarks
A(m) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
A14-A15 U-Channel 0.800 0.800 16.79 15.98 41.00 0.020 0.030 0.571 2.057 0.278 1.987 1.135 1.022 A BCDEG 0.818 80% Y
A15- A1 U-Channel 0.800 0.800 15.98 15.10 44.92 0.020 0.030 0571 2,057 0.278 1.987 1135 1.022 ABCDEG 0818 80% Y
Calculation of Capacity of Stepped Channel A16 - A7
- - - - Reduced %of | Sufficient
. It " . . Capacity Ny Catchment
shi Gradient, as | Horizontal Ending mPD, Cross Section o P , f i
Pipe Segement ape otimn. m | Slant Distance,m | Depth, mm | Width, mm | Intial mPDX(m) oy c, x f f Yoom dom gy P, m Dum | Graviy,mis? | Vomis | (S| Gapacity Flow | SSENEEN | Runott,mt | Capasiy |Capacity?
Al6-A17 Stepped Channel 20 1278 313 850 900 15.10 1045 031 060 1.00 077 0.80 055 050 201 0.9 981 295 147 1319 [ABCDEG| 0818 62% Y
Calculation of Capacity of U-Channel A17 - A25
" Manming's | cross Section Ar - Roduced Capact % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMIN9MPD. |y oo Slope Roughness | C10s® Section Area,| Wetted Perimeter, |y 4. jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occo Capacity | Catchments | o ¢ m¥s | Capacity 2 | Remarks
Alm) Coaffiriont L) m Flow, m'ls Served apac
A17-A18 U-Channel 0.900 0.900 1045 10.02 25.40 0.017 0.030 0.723 2314 0.313 1.999 1.445 1.301 AB.CDEG,J 0.849 65% Y
A18-A19 U-Channel 0.900 0.900 1002 9.01 6.50 0017 0.030 0723 2314 0313 1999 1.445 1301 ABCDEG) 0.849 65%
A19- A20 U-Channel 0.900 0.900 991 9.81 6.06 0017 0.030 0723 2314 0313 1.999 1.445 1301 ABCDEGJK 0.870 67% Y
A20-A21 U-Channel 0.900 0.900 9.81 9.43 2223 0017 0.030 0.723 2314 0313 1909 1.445 1301 ABCDEGJK| 0870 67% Y
A21-A22 U-Channel 0.900 0.900 9.43 878 38.20 0017 0.030 0723 2314 0313 1,999 1.445 1.301 ABCDEGIK 0919 71% Y
A22- A23 U-Channel 0.900 0.900 878 860 10.82 0017 0030 0723 2314 0313 1.982 1.433 1.290 ABCDESIK 0919 71% Y
A23 - A24 U-Channel 0.900 0.900 8.60 838 15.78 0014 0.030 0723 2314 0313 1,835 1327 1194 ABCDEGIK 0919 77% Y
24 - A25 U-Channel 0.900 0.900 8.38 8.30 532 0014 0.030 0.723 2314 0313 1835 1327 1.194 0.974 82% Y
Calculation of Capacity of U-Channel C1 - C4
R Manning's . ] : % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"YMIMPD. |y oth, m Slope Roughness | 1S Section Area,| Wetted Perimeter, |, .ic Radius, m| Mean Velocity, mis | Capacity Flow, s | "couced Capacity | Catchments | o o0 5 | Capacity | Capacity? | Remarks
A(m) . m m Flow, m’/s. Served
Coefficient Flow (YN
c1-c2 U-Channel 0.700 0.700 23.20 2254 33.23 0.020 0.030 0.437 1.800 0.243 1836 0803 0723 BCDEG 0.587 81% Y
c2-Cc3 U-Channel 0.700 0.700 2254 22,08 2374 0.020 0.030 0.437 1.800 0.243 1.836 0.803 0.723 B.CDEG 0.587 81% Y
c3-ca U-Channel 0.800 0.800 22.06 2179 1391 0019 0.030 0571 2,057 0.278 1.968 1124 1012 ABCDEG 0818 81% Y
Calculation of Capacity of Stepped Channel C4 - C5
- " Reduced o
- - . Capacity < Catchment
" Sh Gradient, as | Horizontal " . - Ending mPD, Cross Section " 2 pacity | ¢, Flow, ? i
Pipe Segement ape Distance,m | Slant Distance,m | Depth, mm | Width, mm Initial mPD,X(m) P c. x f 1, Yoo, m do,m rrea P, m Dy m Gravity, mis’ Vomis | e apac":‘tz‘ low,| “gorved | Runoff, mls Ca;::uy
C4-C5 Stepped Channel 20 14.96 36.7 850 900 21.79 16.35 0.31 0.60 1.00 077 0.80 0.55 0.50 201 0.99 9.81 295 1.47 1.319 ABCDEG 0.818 62%
Calculation of Capacity of U-Channel C5 - C8
. Manning's . _ ; % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EUINIMPD. |\ ongen m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, 1 .. ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reduced Capacity | Catchments | o oo | Capacity | Capacity? | Remarks
A(m) o m m - Flow, m¥ls Served -
Coefficient Flow (YIN)
c5-C6 U-Channel 0.850 0.850 16.35 16.00 2736 0013 0.030 0.645 2.185 0.205 1673 1.079 0971 ABCDEG 0818 84% Y
C6-C7 U-Channel 0.850 0.850 16.00 15.53 25.80 0.018 0.030 0.645 2.185 0.295 1.998 1.289 1.160 ABCDEG 0818 1% Y
c7-cs U-Channel 0.850 0.850 1553 15.05 2583 0018 0.030 0.645 2.185 0.205 1.998 1.289 1.160 ABCDEG 0818 71% Y
Calculation of Capacity of Stepped Channel C8 - C9
: ) Reduced % of
" Gradient, as | Horizontal . N - Ending mPD, Cross Section § N Capacity < Catchment N f
Pipe Segement Shape Distanea, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) o c. x f f. Yoo, m dom ras, Pu,m Oum | Graviy,ms? | Vomie | [ D%l | apacty Flow, | SSCTCE | Runof,mis | Capaciy
c8-co Stepped Channel 20 12640 310 850 900 15.05 1045 0.31 0.60 1.00 077 0.80 055 050 201 0.90 9.81 295 147 1319 ABCDEG| 0818 62% Y
Calculation of Capacity of U-Channel C9 - C15
i Manning’s i . y % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"¥M9MPD: |y onoin m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reauced Capacity | Catchments | o o0\ o | Capacity | Capacity? | Remarks
A(m) m’ m " Flow, m’/s Served . Flow N
C9-C10 U-Channel 0.850 0.850 10.45 10.01 26.60 0.017 0.030 0.645 2.185 0.295 1.908 1.230 1.107 Al .D.E.G,J 0.849 T7% Y
c10-ct1 U-Channel 0.850 0.850 1001 983 11.07 0017 0.030 0.645 2.185 0.205 1.908 1230 1.107 ABCDESG,J 0.849 7% Y
Cc11-C12 U-Channel 0.850 0.850 9.83 9.53 16.23 0.018 0.030 0.645 2.185 0.295 1.993 1.285 1.157 AB,CDEG,J, K 0.870 75% Y
c12-c13 UChannel 0.850 0.850 9.53 925 15.60 0018 0030 0645 2185 0.295 1,993 1.285 1457 ABCDEG,J, 0876 76% Y
c13-cta U-Channel 0.850 0.850 925 905 12.13 0016 0030 0645 2185 0.295 1.862 1.201 1.081 ABCDEG. ), 0876 81% Y
ABCDEG,J,
c1a-cts U-Channel 0.850 0.850 9.05 845 4058 0015 0.030 05645 2.185 0.205 1.804 1163 1.047 e 076 84% Y
Calculation of Capacity of Circular Pipes A25 - CA1
Length Level (out) | Level (in) Diameter Depth A KM v s 9 v Capacity Flow Reduced Capacity Q, 15Q.>Q,? |% of capacity|
Pipe Segment Flow Catchment Served Remarks
m mPD mPD m m m? m mls - mis? mis m¥s m¥s m¥s YIN %
A25-E1 2105 830 760 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4.303 ABCDEGIK 0.981 Y 23%
E1-E2 6.46 760 739 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4.303 ABCDES. 0.986 Y 23%
E2-E3 19.46 739 674 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4.303 ABCDEGIK 0.990 Y 23%
E3-E4 2729 6.74 583 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4.303 ABCDEGIK 0.992 Y 23%
E4-E5 15.68 583 531 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4.303 ABCDEGIK 0.994 Y 23%
E5-E6 1102 531 520 0.900 0.900 0636 0.00003 1E-06 0010 9810 39772 2530 2277 ABCDEGIK 0995 N 44%
cA1 16.52 520 518 1.050 1.050 0.866 0.00003 1E-06 0.0014 9810 15718 1361 1225 ABCDEGIK 0.995 Y 81%
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Calculation of Capacity of U-Channel A1 - B7

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"4M9MPD |y onoth m Slope Roughness | C10SS Section Area,| Wetted Perimeter, |\ ..ic Radius, m| Mean Velocity, mis | Capacity Flow, m'/s | "couced Capacity | Catchments | o\ s | Capacity | Capacity?
Am) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
A1-B1 U-Channel 0.300 0.300 24.30 2407 21.05 0.011 0.030 0.080 0771 0.104 0.778 0.062 0.056 F 0.046 82% Y
B1-B2 U-Channel 0.300 0.300 24.07 23.99 6.46 0011 0.030 0.080 0771 0.104 0778 0.062 0.056 F 0.046 82% Y
B2-B3 U-Channel 0.300 0.300 23.99 2335 19.46 0.033 0.030 0.080 0771 0.104 1.347 0.108 0.097 F 0.046 47% Y
B3-B4 U-Channel 0.450 0.450 2335 2244 2720 0.033 0.030 0.181 1.157 0.156 1766 0319 0.287 FH 0.233 81% Y
B4-B5 U-Channel 0.450 0.450 2244 2191 15.68 0.033 0.030 0.181 1157 0.156 1.766 0.319 0.287 FH 0.233 81% Y
B5-86 U-Channel 0.450 0.450 2191 2147 11.02 0.040 0.030 0.181 1457 0.156 1934 0.350 0315 FH 0.263 84% Y
B6-B7 U-Channel 0.450 0.450 2147 2081 16.52 0.040 0.030 0.181 1157 0.156 1.934 0.350 0.315 FHI 0.263 84% Y
Calculation of Capacity of Stepped Channel B7 - B8
' ) Reduced %of | Sufficient
" Gradient, as | Horizontal . - Ending mPD, Cross Section . . Capacity < Catchment N ! "
Pipe Segement Shape Dt | Stant Distance, m | Depth, mm Initial mPD,X(m) pr c. x t % Yo m do,m pogsy Pum Dum | Gravitymist | Vemis | 9P | apacity Flow,| SGeNme™ | Runoff, mls | Capacity |Capacity?
mils Flow | (YIN)
B7-86 Stepped Channel 20 84 206 575 450 2081 1775 031 060 1.00 077 054 037 017 120 056 981 222 0.37 0.34 FH 0.263 78% Y
Calculation of Capacity of U-Channel BS - B9
. Manning's " . y % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"4M9MPD |y onoth m Slope Roughness | C10SS Section Area,| Wetted Perimeter, |\ ..ic Radius, m| Mean Velocity, mis | Capacity Flow, m'/s | "couced Capacity | Catchments | o o s | Capacity | Capacity?
Am) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
B8 - B9 U-Channel 0.600 0.600 17.75 1722 1873 0.020 0.030 0.321 1542 0.208 1.980 0636 0573 FH 0.263 46% Y
Calculation of Capacity of Stepped Channel B9 - B10
_ ] Reduced %of | Sufficient
" Gradient, as | Horizontal . - Ending mPD, Cross Section . . Capacity < Catchment N ! "
Pipe Segement Shape Dt | stant Distance, m | Depth, mm Initial mPD,X(m) pr c. x t % Yo m do,m pogsy Pum Dum | Gravitymist | Vemis | 5P | apacity Flow,| SGeNme™ | Runoff, mls | Capacity |Capacity?
mls Flow | (YIN)
B9-B10 Stepped Channel 46 10.74 26.3 650 600 17.22 6.10 0.64 -0.36 1.00 0.33 045 0.16 0.10 0.92 042 9.81 425 041 0.37 FHI 0.263 1% Y
Calculation of Capacity of U-Channel B10 - B11
Ending mPD, Manning's | ¢ ocs Section Area,| Wetted Perimeter, Reduced Capacity | Catchments % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) " | Length,m Slope Roughness § g " | Hydrauic Radius, m|  Mean Velocity, mis | Capacity Flow, ms | " prow ooy S Runoff, m¥/s | Capacity | Capacity?
Alm) Coefficient m m low, m/s erves Flow (YIN)
B10-B11 U-Channel 0.650 0.650 6.10 594 1873 0.008 0.030 0377 1671 0.226 1128 0425 0.383 FH 0.263 69% Y
Calculation of Capacity of U-Channel D1 - D3
- VMaNNINg's | cross Section A - Roduced Capaci %of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y onoth m Slope Roughness | C'0%° Section Area, | Wetted Perimeter, |, .. jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥ls | oouced Capacity | Catchments | o\ 3 | Capacity | Capacity?
A(m) Coefficiant m’ m Flow, m*/s Served o e
D1-D2 U-Channel 0.450 0.450 23.10 2223 20.79 0.042 0.030 0.181 1.157 0.156 1.974 0.357 0.321 H 0.1869 58% Y
D2-D3 U-Channel 0.450 0.450 2223 2144 19.96 0.040 0.030 0.181 1.157 0.156 1.934 0.350 0315 H 0.1869 5% Y
Calculation of Capacity of Stepped Channel D3 - D4
. . N " Reduced % of
: Gradient, as | Horizontal : ) . Ending mPD, Cross Section . Capacity ‘ Catchment s ' .
Pipe Segement Shape Diotamonta | siant Distance, m | Depth, mm | Width, mm | Initial mPDX(m) oy <, x f [ Yoo, m do,m pobgsy Po,m Dum | Gravitymist | Vamis | TP | Capacity Flow,| CGeNme™ | Runoff, mls | Capacity | Capacity
. mls Flow | (YIN)
D3-D4 Stepped Channel 20 1061 26.0 575 450 21.44 1757 0.31 0.60 1.00 077 054 0.37 017 120 056 9.81 222 0.37 0.34 H 0.187 56% Y
Calculation of Capacity of U-Channel D4 - D§
;- Manning's " N " % of Sufficient
Cross Section Area, N ) Reduced Capacity / b
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y ohoth m Slope Roughness | CoSS Section Area, | Wetted Perimeter, |, ..,jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥is | couced Capacity | Catchments | o\ 5 | Capacity | Capacity?
A(m) nt m’ m Flow, m’/s. rved Flow (YIN)
D4 - D5 U-Channel 0.600 0.600 17.57 17.24 16.64 0.020 0.030 0.321 1.542 0.208 1.657 0.532 0.479 H 0.187 39% Y
Calculation of Capacity of Stepped Channel D5 - B11
. . N " Reduced % of
" Gradient, as | Horizontal " N . Ending mPD, Cross Section B 2 Capacity N Catchment 3 "
Pipe Segement Shape Diotamonta | siant Distance, m | Depth, mm | Width, mm | Initial mPDX(m) oy <, x f f Yoom do,m gty Po,m Dum | Gravity,mist | Vomis | oI Capmr:'l‘ljylsFlow. Served | Runoft. 'l | Capacity
D5-B11 Stepped Channel 42 12.38 303 650 600 17.24 6.09 0.62 -0.31 1.00 0.35 0.48 0.18 0.11 0.96 045 9.81 411 045 0.40 H 0.187 46% Y
Calculation of Capacity of Circular Pipes CB1
i i ; Reduced Capacity p i
Length Level (out) Level (in) Diameter Depth kM v s A Capacity Flow Q Is > ? % of capacity
Pipe Segment o tout) (in) P! A - g pacity Flow Catchment Served g Q>Q P2 Remarks
m mPD mPD m m m? m miis - mis® mis mls m’s m’ls YIN %
ca1 2439 6.00 560 0.650 0.650 0.3318 0.00003 1E-06 0.020 9810 47739 1584 1.426 FHI 0263 Y 18%
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D. Capacity Flow Estimation and Adequacy Check for Existing Streams and Culvert

Width® Deptht® AP K v s 9 v Capacity Flow R""‘“F‘: Capacity Q, 15Q.>Q,? % of capacity
Culvert oW Catchment Served Remarks
m m 2 m m?s - mis? mis mis ms mls YIN %
Culvert 1 1.000 1.600 1.6000 0.00006 1E-06 0.100 9.810 15.0391 48.125 43.313 AA - AW 15.646 Y 36%
Diameter Depth A ke v s 9 v Capacity Flow ""’""F‘:o'ifp“"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m mls - mis® mis m’ls m'ls m’s YIN %
Culvert 2 0.850 - 0.5675 0.15000 1E-06 0.050 9.810 24135 1.370 1.233 F,H,land BAto BL 5.386 N 437.0%
Manning's Contribution from
Ci Secti
Stream Top Width, m v::?: " | Depth,m Slope Roughness m:; 2" | Wetted perimeter, m ':‘;’i:;""': Mean velocity, mis | Capacity flow, m¥s | Catchments Served Runoff, m/s Identified ca s::f:;;’;‘; N
g Coefficient 9, m g Catchments, % P
AWE, G, JtoNand
Stream 1 40 2 13 0.100 0.040 3.900 5.280 074 6.46 25.193 AAto A7 R1-R5 17.432 69% Y
Stream 2 30 1 3 0.050 0,040 2600 4.280 061 401 10425 F, H, 1and BA to BL 5645 54% Y
Nofe: Adequacy in capacilies of the stream have been checked based on the most narrow section of fhe existing stream al the stormwaler discharge point.
roposed Upgrading Works
Diameter Depth A ks v s g v Capacity Flow R""'“F‘:os:"’“':"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m ms - mis? mis mls ms mls YIN %
Culvert 2 1.600 1.600 2.0106 0.15000 1E-06 0.050 9.810 3.9996 8.042 7.237 F,H,land BAto BL 5.386 Y 74.4%

Note:
1] Runoff is calculated in accordance with DSD's "Stormwater Drainage Manual - Planning, Design and Management’ (SDM), Fifth edition, Jan 2018.

[2] Stepped Channel is adopted in some section to align with the topography of the Site. The Hydraulic Design of Stepped Channels is based on GEO Technical Guidance Note No. 27.

[3] Since Culvert 1 is a double-cell box culvert with identical cells, the width refers to the span of a single cell.

[4] Since Culvert 1 is a double-cell box culvert with identical cells, the depth refers to the depth of a single cell.

151 Since Culvert 1 is a double-cell box culvert with identical cells. the A. refers to the cross section area of one cell.

161 Since Crlvert 1 is 2 double-cell hox cilvert with idenfical calls. the O°is mulfinlied by 2 tn represent the fofal cancity of the fwo cells of the culvert

[7] A Manning's roughness coefficient of 0.030 for *Natural-stream channels — Clean, straight bank, full stage, no rifts or deep pools” in fair condition will be adopted for all proposed U-channels.

[8] A Manning's roughness coefficient of 0.040 for "Natural-stream channels — Winding, with some pools and shoals, clean with some weeds and stone" in good condition will be adopted for both streams based on site observation.
191 The rouahness value k. of 0.006 mm for uPVC in normal condition will be adopted for all proposed circular pives.

1101 The rouahness value k. of 0.06 mm for "Prestressed Concrete" in normal condition will be adooted for Culvert 1 based on the site observation.

1111 The absolute rouahness value k. of 150 mm for "Unlined Rock Tunnels” in normal condition will be adopted for Culvert 2 based on the site observation.

[12] Due to sedimentation, it is assumed that there is a 10% reduction in the capacity flow of the U-channels and circular pipes.

30 40 m (Top widh)
Equations Used

0144651 P a n
C A (1, +b)

ColabrookWhits Equation fo circular pipes flowing ful:

ks 251y
¥ =—J(8gDs ) log( + )
7D DyJ2eDs)

1.3 m (Depth)

1,020 m (Botom width)

+,

‘Schematic Section of the Streamcourse
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Section 12A Rezoning Application for Proposed Columbarium on Various Lots in D.D.41 Sha Tau Kok, New Territories
Capacity Flow Estimation for Proposed Catchments and Drainage System with 50 Year Return Period at End of 21st Century (16% Rainfall Increase)

A. Calculation of Catchment Runoff Received by the Site With 16% Rainfall Increase

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of " a b c Runoff intensity with .
Catch t | Catchi t Inlet ti 3 3 Durati 3 Peak runoff
Catchment ID Surface Type N atc lr\nen 2| a cA"“:(" ) A"e’argi"s):]"r:e (H), IanIotwh :’La)(hm nlet time (to) Concentration (t.), uration (ta), (50 year return (50 year return (50 year return 16.0% increase (i) Runoff &(:g;sfflclent CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) mm/hr (Q,), m'ls
5 9
A 90% Concrete + 10% 3,757 0.00376 5.95 100.9 4.49 4.49 4.49 4746 29 0.37 262 0.88 0.0033 0.2410
Grassland (heavysoil), flat
5 9
B 90% Concrete + 10% 4,229 0.00423 1.29 775 4.62 4.62 462 4746 29 0.37 260 0.88 0.0037 0.2694
Grassland (heavysoil), flat
o 9
c 80% Concrets + 20% 1,705 0.00171 4.60 58.7 297 297 297 4746 29 0.37 285 0.83 0.0014 0.1123
Grassland (heavysoil), steep
- -
D 100% Grasss'tae';‘:(hea"y“”)* 1,272 0.00127 7.36 76.0 3.61 3.61 3.61 4746 29 0.37 275 0.35 0.0004 0.0340
o Y
E 10% Concrete + 90% 3,597 0.00360 8.30 928 3.88 3.88 3.88 4746 29 0.37 271 0.41 0.0015 0.1110
Grassland (heavysoil), steep
> -
F 100% Grasss'tae';‘:(hea"y“”)* 1,573 0.00157 6.68 34.4 1.63 1.63 163 4746 29 0.37 314 0.35 0.0006 0.0481
9 Y
G 85% Concrets + 15% 1,178 0.00118 5.18 38.6 1.98 1.98 1.98 4746 29 0.37 306 0.86 0.0010 0.0861
Grassland (heavysoil), steep
5 9
H 90% Concrete + 10% 2,762 0.00276 15.59 73.8 279 279 279 4746 29 0.37 289 0.88 0.0024 0.1952
Grassland (heavysoil), flat
> -
I 100% Grasss'tae';‘:(hea"y“”)* 1,031 0.00103 2174 46.0 1.80 1.80 1.80 4746 29 0.37 310 0.35 0.0004 0.0311
J 100% Concrete 416 0.00042 6.79 39.8 215 215 2.15 4746 29 0.37 302 0.95 0.0004 0.0331
K 100% Concrete 232 0.00023 13.16 76 0.38 0.38 0.38 4746 29 0.37 354 0.95 0.0002 0.0217
L 100% Concrete 729 0.00073 261 68.9 425 425 4.25 4746 29 0.37 265 0.95 0.0007 0.0511
M 100% Concrete 81 0.00008 3.60 305 2.20 2.20 2.20 4746 29 0.37 301 0.95 0.0001 0.0064
N 100% Concrete 805 0.00081 1.30 54.0 3.80 3.80 3.80 4746 29 0.37 272 0.95 0.0008 0.0578
Total 1.2983

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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B. Calculation of Catchment Runoff Received b

y Existing Stream 1 With 16%

Rainfall Increase

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of : a b c Runoff intensity with . Peak f
Catchment ID Surface Type Catchmentz Catchmentz Average slope (H), | Flow path Inlet t||?1e (ta. Concentration (t.), Duratl_on (ta) (50 year return (50 year return (50 year return 16.0% increase (i) Runoff coefficient CxA ea “";"
Area (A), m | Area (A), km m/100m length (L), m min min min period) period) period) mm/hr © (@), m'ls
AA 100% Grasss'fe’;‘:(hea"y5°”)' 10,468 0.01047 53.54 151.30 391 391 3.91 4746 29 037 270 035 0.0037 0.2752
" -
AB 100% Grasss'fe’;‘:(hea"y5°")' 18,920 0.01892 70.41 196.00 452 452 452 4746 29 037 262 035 0.0066 04818
" -
AC 100% Grasss'fe’;‘:(hea"y5°")' 10,196 0.01020 88.19 129.50 3.04 3.04 3.04 4746 29 037 284 035 0.0036 02820
AD 100% Grasss'fe’;‘:)(hea"y5°”)' 52,671 0.05267 62.61 405.71 8.65 8.65 8.65 4746 29 037 222 035 00184 1.1383
AE 100% Grasss'fe’;‘:(hea"y5°”)' 22,926 0.02293 67.68 257.11 5.87 5.87 587 4746 29 037 246 035 0.0080 05488
AF 100% Grasss'fe’;‘:(hea"y5°”)' 29,391 0.02939 49.39 380.65 9.02 9.02 9.02 4746 29 037 220 035 00103 06278
" -
AG 100% Grasss'fe’;‘:(hea"y5°")' 37,189 0.03719 38.34 354.70 8.64 8.64 8.64 4746 29 037 222 035 00130 0.8040
AH 100% Grasss'fe’;‘:(hea"y5°”)' 38,374 0.03837 51.54 419.06 9.59 9.59 9.59 4746 29 037 216 035 00134 0.8056
" -
Al 100% Grasss'fe’;‘:(hea"y5°")' 32,527 0.03253 36.21 469.53 11.72 11.72 1172 4746 29 037 204 035 00114 06441
AJ 100% Grasss'fe’;‘:(hea"y5°”)' 43,371 0.04337 19.83 342.86 9.38 9.38 9.38 4746 29 037 217 035 00152 09162
" -
AK 100% Grasss'fe’;‘:(hea"y5°")' 12,505 0.01250 51.10 180.04 462 462 462 4746 29 037 260 035 0.0044 03169
" -
AL 100% Grasss'fe’;‘:(hea"y5°")' 38,205 0.03830 58.25 27124 6.06 6.06 6.06 4746 29 037 244 035 00134 0.9095
AM 100% Grasss'fe’;‘:(hea"y5°”)' 66,715 0.06672 37.02 318.70 7.37 7.37 7.37 4746 29 037 232 035 00234 1.5059
" -
AN 100% Grasss'fe’;‘:(hea"y5°")' 62,139 0.06214 42.78 119.21 270 270 2.70 4746 29 037 291 035 00217 1.7569
AO 100% Grasss'fe’;‘:(hea"y5°”)' 27,601 0.02760 36.09 315.87 8.02 8.02 8.02 4746 29 037 227 035 0.0097 06090
S -
AP 100% Grasss';l‘:)(hea"ys"")' 18,727 0.01873 39.88 25578 6.62 6.62 6.62 4746 29 037 239 035 0.0066 04348
S -
AQ 100% Grasss';l‘:)(hea"ys"")' 27,808 0.02781 39.27 273.22 6.82 6.82 6.82 4746 2.9 037 237 035 0.0097 06408
S -
AR 100% Grasss';l‘:)(hea"ys"")' 30,327 0.03033 18.92 295.94 8.47 8.47 8.47 4746 29 037 223 035 0.0106 06592
AS 10% Concrete + 90% 40,285 0.04028 1.49 168.25 7.79 7.79 7.79 4746 29 037 229 032 00129 08192
Grassland (heavysoil), flat
5 Y
AT 5% Concrete + 95% 33,841 0.03384 8.19 244.27 8.18 8.18 8.18 4746 29 037 226 0.29 0.0096 06048
Grassland (heavysoil), flat
" -
AU 100% Grass'ggtd (heavysail), | 49 765 0.01976 359 244.98 10.20 10.20 10.20 4746 29 037 212 0.25 0.0049 02911
5 Y
AV 5% Concrete + 95% 13,325 0.01333 7.26 132.24 498 498 4.98 4746 29 037 256 0.29 0.0038 02703
Grassland (heavysoil), flat
o o
AW 20% Concrete + 80% 43,504 0.04359 344 270.60 1051 1051 10.51 4746 29 037 210 0.39 00170 09933
Grassland (heavysoil), flat
o o
AX 20% Concrete + 80% 1,485 0.00149 0.56 195.40 15.27 15.27 15.27 4746 29 037 188 0.39 0.0006 0.0302
Grassland (heavysoil), flat
" -
AY 100% Grass'ggtd (heavysail), | 4 457 0.00413 1.27 70.71 424 424 424 4746 29 037 266 0.25 0.0010 00762
S -
AZ 100% Grasss';l‘:)(hea"ys"")' 26,118 0.02612 54.73 131.00 3.08 3.08 3.08 4746 29 037 284 035 0.0091 0.7207
Total 17.1626

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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C. Calculation of Catchment Runoff Received by Existing Stream 2 With 16%

Rainfall Increase

Drainage Impact Assessment
Detailed Drainage Analysis

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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" Time of " a b c Runoff intensity with -
Catchi t | Catch t Peak runoff
Catchment ID Surface Type A atc :en 2| A a cAmin 2 Averang1’e1§:]on:e (H), Ief-llotwh :)La)thm Inlet t||?1e () Concentration (t;), Duratlf:n ), (50 year return (50 year return (50 year return 16.0% increase (i) Runoff ;:g)efflment CxA @), m’ls
rea (A), m rea (A), km 9 y min min min period) period) period) mm/hr Ll
) )
BA 100% Grasss'fe’;‘:)(hea"ys°")' 34,288 0.03429 65.73 304.27 6.71 6.71 6.71 4746 29 037 238 035 0.0120 0.7934
) )
BB 100% Grasss'fe’;‘:)(hea"ys°")' 67,748 0.06775 54.12 617.15 13.21 13.21 13.21 4746 29 037 196 035 0.0237 1.2940
) )
BC 100% Grasss'fe’;‘:)(hea"ys°")' 14,692 0.01469 40.00 200.00 5.30 5.30 5.30 4746 29 037 252 035 0.0051 0.3606
) )
BD 100% Grasss'fe’;‘:)(hea"ys°")' 22,149 0.02215 49,01 375.45 9.17 9.17 9.17 4746 29 037 219 035 0.0078 0.4709
) )
BE 100% Grasss'fe’;‘:)(hea"ys°")' 10,272 0.01027 24.75 222.26 6.72 6.72 6.72 4746 29 037 238 035 0.0036 0.2376
) )
BF 100% Grasss'fe’;‘:)(hea"ys°")' 2,779 0.00278 49.97 296.20 8.87 8.87 8.87 4746 29 037 221 035 0.0010 0.0596
) )
BG 100% Grasss'fe’;‘:)(hea"ys°")' 15,947 0.01595 25.95 169.55 4.86 4.86 4.86 4746 29 037 257 035 0.0056 0.3995
30% Grassland (heavysoil),
BH flat + 70% Grassland 15,375 0.01538 2.71 73.80 3.34 3.34 3.34 4746 29 037 279 032 0.0049 0.3819
eavysoil), steep
(h il), st
70% Grassland (heavysoil),
BI flat + 30% Grassland 24,849 0.02485 13.81 550.37 17.12 17.12 17.12 4746 29 037 181 028 0.0070 0.3503
eavysoil), steep
(h il), st
70% Grassland (heavysoil),
BJ flat + 30% Grassland 39,109 0.03911 13.62 147.62 4.40 4.40 4.40 4746 29 037 263 028 0.0110 0.8016
eavysoll), steep
(h il), st
15% Concrete + 15%
BK Grassland (heavysoil), flat + | ) )75 0.01227 12.35 103.61 354 354 3.54 4746 29 037 276 043 0.0052 0.4001
70% Grassland (heavysoil),
steep
BL 100% Concrete 929 0.00093 7.30 58.88 2.89 2.89 2.89 4746 29 037 287 095 0.0009 0.0704
Total 5.6201
D. Calculation of Road Catchment Runoff With 16% Rainfall Increase
" Time of " a b c Runoff intensity with .
tch t tch t Peak runoff
Catchment ID Surface Type :a < :en 2 ACa cAmekn 2 Avera:z::)or:e ), IanIotwh :J:)(hm Inlet ("_"e () Concentration (t), Dum"?" () (50 year return (50 year return (50 year return 16.0% increase (i) Runoff :;g)efflaent CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) mm/hr (Q,), m'ls
R1 100% Concrete 66 0.00007 13.84 11.20 0.63 0.63 0.63 474.6 2. 0.37 345 0.95 0.0001 0.0060
R2 100% Concrete 6 0.00005 4.38 10.27 075 075 075 474.6 2. 037 340 0.95 0.0000 0.0042
R3 100% Concrete 20 0.00002 074 13.42 153 153 153 1746 2. 0.37 317 095 0.0000 0.0017
R4 100% Concrete 18 0.00002 .48 12.98 0.91 091 091 474.6 2. 037 335 0.95 0.0000 0.0016
R5 100% Concrete 13 0.00001 4.20 952 0.80 0.80 0.80 474.6 2. 037 339 0.95 0.0000 0.0012
Total 0.0147




Calculation of Capacity of U-Channel A1 - A13

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EMUINGMPD. |y onoth m Slope Roughness | C"0SS Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m’/s | Reduced Capacity | Catchments | o o\ 5 | Capacity | Capacity? | Remarks
A(m) hn m m Flow, mls Served
Coefficient Flow (YIN)
Al1-A2 U-Channel 0.600 0.600 24.30 2402 16.96 0.017 0.035 0.321 1.542 0.208 1.296 0417 0375 DEG 0.231 62% Y
A2-A3 U-Channel 0.600 0.600 24.02 2385 850 0.020 0.035 0.321 1542 0.208 1.420 0.456 0411 DEG 0.231 56% Y
A3-A4 U-Channel 0.600 0.600 2385 2289 3329 0.029 0.035 0.321 1.542 0.208 1.697 0.545 0.491 DEG 0.231 47% Y
Ad-AS U-Channel 0.800 0.800 2289 2205 33.71 0.025 0.035 0571 2,057 0.278 1923 1.009 0.989 BCDEG 0613 62% Y
A5 - A6 U-Channel 0.800 0.800 22,05 21.80 19.10 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0613 85% Y
A6~ AT U-Channel 0.800 0.800 2180 2163 1247 0013 0.035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0613 85% Y
A7 - A8 U-Channel 0.800 0.800 2163 2143 15.43 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0613 85% Y
8- A9 U-Channel 0.800 0.800 2143 21.30 9.22 0013 0.035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0613 85% Y
A9-A10 U-Channel 0.800 0.800 21.30 21.03 2017 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0613 85% Y
A10-AT1 U-Channel 0.800 0.800 2103 2094 727 0013 0.035 0571 2,087 0.278 1.405 0.802 0722 0613 85% Y
A11-A12 U-Channel 0.800 0.800 20.94 2076 13.21 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0613 85% Y
A12-A13 U-Channel 0.800 0.800 2076 2063 9.22 0014 0.035 0571 2,057 0.278 1.454 0831 0.748 0613 82% Y
Calculation of Capacity of Stepped Channel A13 - A14
: ] Reduced %% of
. Gradient, as | Horizontal " . . Ending mPD, Cross Section N 2 Capacity " Catchment 3, .
Pipe Segement Shape Distanes, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) e c. x f f. Yoo, m do,m ‘hrea, my Pu,m Dum | Gravity, mist | Vomis | _APERL Capac"-‘tz:lom Sered | Runottm'rs| Capaciy
A13-A14 Stepped Channel 20 1055 259 850 900 2063 16.79 031 060 1.00 077 0.80 055 050 201 0.90 981 295 147 1319 |ABCDEG| 0853 65% Y
Calculation of Capacity of U-Channel A14 - A16
. Manning's " . . % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMINOMPD. |y oo Slope Roughness | 10s® Section Area,| Wetted Perimeter, |, 4., jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occ0 Capacity | Catchments | o m¥s | Capacity | Capacity? | Remarks
A(m) hn m m Flow, mls Served
Coefficient Flow (YIN)
A14-A15 U-Channel 0.800 0.800 16.79 15.98 41.00 0.020 0.030 0.571 2.057 0.278 1.987 1.135 1.022 A BCDEG 0.854 84% Y
Al5-A16 U-Channel 0.800 0.800 15.98 15.10 44.92 0,020 0.030 0571 2,057 0.278 1.987 1135 1.022 ABCDEG 0.854 84% Y
Calculation of Capacity of Stepped Channel A16 - A7
- - - . Reduced %of | Sufficient
. It " . . Capacity " Catchment
shi Gradient, as | Horizontal Ending mPD, Cross Section . P , f i
Pipe Segement ape otimn. m | Slant Distance,m | Depth, mm | Width, mm | Intial mPDX(m) oy c, x f f Yoom dom gy P, m Dum | Graviy,mis? | Vomis | (S| Gapacity Flow | SSENEEN | Runott,mt | Capasiy |Capacity?
Al6-A17 Stepped Channel 20 1278 313 850 900 15.10 1045 031 060 1.00 077 0.80 055 050 201 0.9 981 295 147 1319 [ABCDEG| 0854 65% Y
Calculation of Capacity of U-Channel A17 - A25
" Manming's | cross Section Ar - Roduced Capact % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMIN9MPD. |y oo Slope Roughness | C10s® Section Area,| Wetted Perimeter, |y 4. jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occo Capacity | Catchments | o ¢ m¥s | Capacity 2 | Remarks
Am) Coaffiriont m m Flow, m'ls Served apac
A17-A18 U-Channel 0.900 0.900 1045 10.02 25.40 0.017 0.030 0.723 2314 0.313 1.999 1.445 1.301 AB.CDEG,J 0.887 68% Y
A18-A19 U-Channel 0.900 0.900 10,02 991 650 0017 0.030 0723 2314 0313 1999 1.445 1301 ABCDEG) 0.887 68%
A19- A20 U-Channel 0.900 0.900 991 9.81 6.06 0.017 0.030 0723 2314 0313 1.999 1.445 1301 ABCDEGJK 0.909 70% Y
A20- 21 U-Channel 0.900 0.900 981 943 2223 0017 0,030 0.723 2314 0313 1.999 1445 1301 ABCDEGJK| 0209 70% Y
A21-A22 U-Channel 0900 0900 943 878 38.20 0017 0.030 0723 2314 0313 1.999 1445 1301 ABCDEGJK 0960 74% M
A22- A23 U-Channel 0.900 0.900 878 860 10.82 0017 0030 0723 2314 0313 1.982 1.433 1.290 ABCDESIK 0.960 74% Y
A23 - A24 U-Channel 0.900 0.900 8.60 838 15.78 0014 0.030 0.723 2314 0313 1,835 1327 1.194 ABCDEGIK 0.960 80% Y
A24 - A25 U-Channel 0.900 0.900 838 830 532 0014 0.030 0.723 2314 0313 1835 1327 1.194 1017 85% Y
Calculation of Capacity of U-Channel C1 - C4
R Manning's . ] : % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"YMIMPD. |y oth, m Slope Roughness | 1S Section Area,| Wetted Perimeter, |, .ic Radius, m| Mean Velocity, mis | Capacity Flow, s | "couced Capacity | Catchments | o o0 5 | Capacity | Capacity? | Remarks
A(m) . m m Flow, m’/s. Served
Coefficient Flow (YN
ci-c2 U-Channel 0.700 0.700 2320 2254 33.23 0.020 0.030 0.437 1.800 0.243 1836 0803 0723 BCDEG 0613 85% Y
c2-Cc3 U-Channel 0.700 0.700 2254 22,08 2374 0.020 0.030 0.437 1.800 0.243 1.836 0.803 0.723 B.CDEG 0613 85% Y
c3-c4 U-Channel 0.800 0.800 2206 2179 1391 0019 0.030 0571 2,057 0.278 1.968 1124 1012 ABCDEG 0.854 84% Y
Calculation of Capacity of Stepped Channel C4 - C5
- " Reduced %oof
- - . Capacity < Catchment
" Sh Gradient, as | Horizontal " . - Ending mPD, Cross Section " 2 pacity | ¢, Flow, ? i
Pipe Segement ape Distanes, m | Siant Distance, m | Depth, mm | Width, mm Initial mPD,X(m) P C. x f 1, Yoo, m do,m rrea P, m Dy m Gravity, mis’ Vomis | e apac":‘tz‘ low,| “Servad | Runoff, mls Ca;::uy
C4-C5 Stepped Channel 20 14.96 36.7 850 900 2179 16.35 0.31 0.60 1.00 077 0.80 0.55 0.50 201 0.99 9.81 295 1.47 1.319 ABCDEG 0.854 65%
Calculation of Capacity of U-Channel C5 - C8
. Manning's ; . ; % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EUINIMPD. |\ ongen m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, 1 .. ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reduced Capacity | Catchments | o oo | Capacity | Capacity? | Remarks
A(m) hn m m g Flow, m'ls Served g
Coefficient Flow (YIN)
c5-c6 U-Channel 0.850 0.850 16.35 16.00 2736 0013 0.030 0.645 2.185 0.205 1673 1.079 0971 ABCDEG 0.854 88% Y
C6-C7 U-Channel 0.850 0.850 16.00 15.53 25.80 0.018 0.030 0.645 2.185 0.295 1.998 1.289 1.160 AB.CDEG 0.854 74% Y
c7-cs U-Channel 0.850 0.850 1553 15.05 2583 0018 0.030 0.645 2.185 0.205 1.998 1.289 1.160 ABCDEG 0.854 74% Y
Calculation of Capacity of Stepped Channel C8 - C9
: ) Reduced %% of
" Gradient, as | Horizontal . . - Ending mPD, Cross Section § N Capacity < Catchment N f
Pipe Segement Shape Distanea, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) o c. x f f Yoo m do,m gy P m O | Graviy. it | Vemis || S| capacty Fow, | G | Runoft, s capacity
c8-co Stepped Channel 20 12640 310 850 900 15.05 1045 0.31 0.60 1.00 077 0.80 055 050 201 0.90 9.81 295 147 1319 ABCDEG| 0854 65% Y
Calculation of Capacity of U-Channel C9 - C15
i Manning's " i y % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"¥M9MPD: |y onoin m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reauced Capacity | Catchments | o o0\ o | Capacity | Capacity? | Remarks
A(m) m’ m " Flow, m’/s Served . Flow N
C9-C10 U-Channel 0.850 0.850 10.45 10.01 26.60 0.017 0.030 0.645 2.185 0.295 1.908 1.230 1.107 Al .D.E.G,J 0.887 80% Y
c1o-c11 U-Channel 0.850 0.850 1001 983 11.07 0017 0.030 0.645 2.185 0.205 1.908 1230 1.107 ABCDEG,J 0.887 80% Y
Cc11-C12 U-Channel 0.850 0.850 9.83 9.53 16.23 0.018 0.030 0.645 2.185 0.295 1.993 1.285 1.157 ABCDEG,J, K 0.909 79% Y
c12-c13 UChannel 0.850 0.850 9.53 925 15.60 0018 0030 0645 2185 0.295 1,993 1.285 1457 ABCDEG,J, 0915 79% Y
c13-cta U-Channel 0.850 0.850 925 905 12.13 0016 0030 0645 2185 0.295 1.862 1.201 1.081 ABCDEG. ), 0915 85% Y
AB.CDEG,J,
cta-c1s U-Channel 0.850 0.850 9.05 845 4058 0015 0.030 05645 2.185 0205 1804 1.163 1.047 o 0915 87% Y
Calculation of Capacity of Circular Pipes A25 - CA1
Length Level (out) | Level (in) Diameter Depth A KM v s 9 v Capacity Flow Reduced Capacity Q, 15Q.>Q,? |% of capacity|
Pipe Segment Flow Catchment Served Remarks
m mPD mPD m m m? m mls - mis? mis m¥s m¥s m¥s YIN %
A25-E1 21.05 8.30 7.60 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.024 Y 24%
E1-E2 6.46 760 739 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4303 ABCDES. 1.030 ¥ 24%
E2-E3 19.46 7.39 6.74 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.034 Y 24%
E3-E4 27.29 6.74 583 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.036 Y 24%
E4-E5 15.68 583 531 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.037 Y 24%
E5-E6 1102 531 520 0.900 0.900 0636 0.00003 1E-06 0010 9810 39772 2530 2277 ABCDEGIK 1.039 N 46%
cAt 16.52 520 518 1.050 1.050 0.866 0.00003 1E-06 0.0014 9810 15718 1361 1225 ABCDEGIK 1.039 ¥ 85%

Page 16




Calculation of Capacity of U-Channel A1 - B7

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"4M9MPD |y onoth m Slope Roughness | C10SS Section Area,| Wetted Perimeter, |\ ..ic Radius, m| Mean Velocity, mis | Capacity Flow, m'/s | "couced Capacity | Catchments | o\ s | Capacity | Capacity?
Am) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
A1-B1 U-Channel 0.300 0.300 24.30 2407 21.05 0.011 0.030 0.080 0771 0.104 0.778 0.062 0.056 F 0.048 86% Y
B1-B2 U-Channel 0.300 0.300 24.07 23.99 6.46 0011 0.030 0.080 0771 0.104 0778 0.062 0.056 F 0.048 86% Y
B2-B3 U-Channel 0.300 0.300 23.99 2335 19.46 0.033 0.030 0.080 0771 0.104 1.347 0.108 0.097 F 0.048 49% Y
B3-B4 U-Channel 0.450 0.450 2335 2244 2720 0.033 0.030 0.181 1.157 0.156 1766 0319 0.287 FH 0.243 85% Y
B4-B5 U-Channel 0.450 0.450 2244 2191 15.68 0.033 0.030 0.181 1157 0.156 1.766 0.319 0.287 FH 0.243 85% Y
B5-86 U-Channel 0.450 0.450 2191 2147 11.02 0.040 0.030 0.181 1457 0.156 1934 0.350 0315 FH 0274 87% Y
B6-B7 U-Channel 0.450 0.450 2147 2081 16.52 0.040 0.030 0.181 1157 0.156 1.934 0.350 0.315 FHI 0.274 87% Y
Calculation of Capacity of Stepped Channel B7 - B8
' ) Reduced %of | Sufficient
" Gradient, as | Horizontal . - Ending mPD, Cross Section . . Capacity < Catchment N ! "
Pipe Segement Shape Dt | Stant Distance, m | Depth, mm Initial mPD,X(m) pr c. x t % Yo m do,m pogsy Pum Dum | Gravitymist | Vemis | 9P | apacity Flow,| SGeNme™ | Runoff, mls | Capacity |Capacity?
mils Flow | (YIN)
B7-86 Stepped Channel 20 84 206 575 450 2081 1775 031 060 1.00 077 054 037 017 120 056 981 222 0.37 0.34 FH 0274 82% Y
Calculation of Capacity of U-Channel BS - B9
. Manning's " . y % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"4M9MPD |y onoth m Slope Roughness | C10SS Section Area,| Wetted Perimeter, |\ ..ic Radius, m| Mean Velocity, mis | Capacity Flow, m'/s | "couced Capacity | Catchments | o o s | Capacity | Capacity?
Am) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
B8 - B9 U-Channel 0.600 0.600 17.75 1722 1873 0.020 0.030 0.321 1542 0.208 1.980 0636 0573 FH 0274 48% Y
Calculation of Capacity of Stepped Channel B9 - B10
_ ] Reduced %of | Sufficient
" Gradient, as | Horizontal . - Ending mPD, Cross Section . . Capacity < Catchment N ! "
Pipe Segement Shape Dt | stant Distance, m | Depth, mm Initial mPD,X(m) pr c. x t % Yo m do,m pogsy Pum Dum | Gravitymist | Vemis | 5P | apacity Flow,| SGeNme™ | Runoff, mls | Capacity |Capacity?
mls Flow | (YIN)
B9-B10 Stepped Channel 46 10.74 26.3 650 600 17.22 6.10 0.64 -0.36 1.00 0.33 045 0.16 0.10 0.92 042 9.81 425 041 0.37 FHI 0.274 74% Y
Calculation of Capacity of U-Channel B10 - B11
Ending mPD, Manning's | ¢ ocs Section Area,| Wetted Perimeter, Reduced Capacity | Catchments % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) " | Length,m Slope Roughness § g " | Hydrauic Radius, m|  Mean Velocity, mis | Capacity Flow, ms | " prow ooy S Runoff, m¥/s | Capacity | Capacity?
Alm) Coefficient m m low, m/s erves Flow (YIN)
B10-B11 U-Channel 0.650 0.650 6.10 594 1873 0.008 0.030 0377 1671 0.226 1128 0425 0.383 FH 0274 2% Y
Calculation of Capacity of U-Channel D1 - D3
- VMaNNINg's | cross Section A - Roduced Capaci %of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y onoth m Slope Roughness | C'0%° Section Area, | Wetted Perimeter, |, .. jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥ls | oouced Capacity | Catchments | o\ 3 | Capacity | Capacity?
A(m) Coefficiant m’ m Flow, m*/s Served o e
D1-D2 U-Channel 0.450 0.450 23.10 2223 20.79 0.042 0.030 0.181 1.157 0.156 1.974 0.357 0.321 H 0.1952 61% Y
D2-D3 U-Channel 0.450 0.450 2223 2144 19.96 0.040 0.030 0.181 1.157 0.156 1.934 0.350 0315 H 0.1952 62% Y
Calculation of Capacity of Stepped Channel D3 - D4
. . N " Reduced % of
: Gradient, as | Horizontal : ) . Ending mPD, Cross Section . Capacity ‘ Catchment s ' .
Pipe Segement Shape Diotamonta | siant Distance, m | Depth, mm | Width, mm | Initial mPDX(m) oy <, x f [ Yoo, m do,m pobgsy Po,m Dum | Gravitymist | Vamis | TP | Capacity Flow,| CGeNme™ | Runoff, mls | Capacity | Capacity
. mls Flow | (YIN)
D3-D4 Stepped Channel 20 1061 26.0 575 450 21.44 1757 0.31 0.60 1.00 077 054 0.37 017 120 056 9.81 222 0.37 0.34 H 0.195 56% Y
Calculation of Capacity of U-Channel D4 - D§
;- Manning's " N " % of Sufficient
Cross Section Area, N ) Reduced Capacity / b
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y ohoth m Slope Roughness | CoSS Section Area, | Wetted Perimeter, |, ..,jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥is | couced Capacity | Catchments | o\ 5 | Capacity | Capacity?
A(m) nt m’ m Flow, m’/s. rved Flow (YIN)
D4 - D5 U-Channel 0.600 0.600 17.57 17.24 16.64 0.020 0.030 0.321 1.542 0.208 1.657 0.532 0.479 H 0.195 41% Y
Calculation of Capacity of Stepped Channel D5 - B11
. . N " Reduced % of
" Gradient, as | Horizontal " N . Ending mPD, Cross Section B 2 Capacity N Catchment 3 "
Pipe Segement Shape Diotamonta | siant Distance, m | Depth, mm | Width, mm | Initial mPDX(m) oy <, x f f Yoom do,m gty Po,m Dum | Gravity,mist | Vomis | oI Capmr:'l‘ljylsFlow. Served | Runoft. 'l | Capacity
D5-B11 Stepped Channel 42 12.38 303 650 600 17.24 6.09 0.62 -0.31 1.00 0.35 0.48 0.18 0.11 0.96 045 9.81 411 045 0.40 H 0.195 48% Y
Calculation of Capacity of Circular Pipes CB1
i i ; Reduced Capacity p i
Length Level (out) Level (in) Diameter Depth kM v s A Capacity Flow Q Is > ? % of capacity
Pipe Segment o tout) (in) P! A - g pacity Flow Catchment Served g Q>Q P2 Remarks
m mPD mPD m m m? m miis - mis® mis mls m’s m’ls YIN %
ca1 2439 6.00 560 0.650 0.650 0.3318 0.00003 1E-06 0.020 9810 47739 1584 1.426 FHI 0274 Y 19%
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D. Capacity Flow Estimation and Adequacy Check for Existing Streams and Culvert

Width® Deptht® AP K v s 9 v Capacity Flow R""‘“F‘: Capacity Q, 15Q.>Q,? % of capacity
Culvert oW Catchment Served Remarks
m m 2 m m?s - mis? mis mis ms mls YIN %
Culvert 1 1.000 1.600 1.6000 0.00006 1E-06 0.100 9.810 15.0391 48.125 43.313 AA - AW 16.336 Y 38%
Diameter Depth A ke v s 9 v Capacity Flow ""’""F‘:o'ifp“"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m mls - mis® mis m’ls m'ls m’s YIN %
Culvert 2 0.850 - 0.5675 0.15000 1E-06 0.050 9.810 24135 1.370 1.233 F,H,land BAto BL 5623 N 456.2%
Manning's Contribution from
Ci Secti
Stream Top Width, m v::?: " | Depth,m Slope Roughness m:; 2" | Wetted perimeter, m ':‘;’i:;""': Mean velocity, mis | Capacity flow, m¥s | Catchments Served Runoff, m/s Identified ca s::f:;;’;‘; N
g Coefficient 9, m g Catchments, % P
AWE, G, JtoNand
Stream 1 40 2 13 0.100 0.040 3.900 5.280 074 6.46 25.193 AAto A7 R1-R5 18.201 72% Y
Stream 2 30 1 3 0.050 0,040 2600 4.280 061 401 10425 F, H, 1and BA to BL 5.804 57% Y
Nofe: Adequacy in capacilies of the stream have been checked based on the most narrow section of fhe existing stream al the stormwaler discharge point.
roposed Upgrading Works
Diameter Depth A ks v s g v Capacity Flow R""'“F‘:os:"’“':"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m ms - mis? mis mls ms mls YIN %
Culvert 2 1.600 1.600 2.0106 0.15000 1E-06 0.050 9.810 3.9996 8.042 7.237 F,H,land BAto BL 5623 Y 77.7%

Note:
1] Runoff is calculated in accordance with DSD's "Stormwater Drainage Manual - Planning, Design and Management’ (SDM), Fifth edition, Jan 2018.

[2] Stepped Channel is adopted in some section to align with the topography of the Site. The Hydraulic Design of Stepped Channels is based on GEO Technical Guidance Note No. 27.

[3] Since Culvert 1 is a double-cell box culvert with identical cells, the width refers to the span of a single cell.

[4] Since Culvert 1 is a double-cell box culvert with identical cells, the depth refers to the depth of a single cell.

151 Since Culvert 1 is a double-cell box culvert with identical cells. the A. refers to the cross section area of one cell.

161 Since Crlvert 1 is 2 double-cell hox cilvert with idenfical calls. the O°is mulfinlied by 2 tn represent the fofal cancity of the fwo cells of the culvert

[7] A Manning's roughness coefficient of 0.030 for *Natural-stream channels — Clean, straight bank, full stage, no rifts or deep pools” in fair condition will be adopted for all proposed U-channels.

[8] A Manning's roughness coefficient of 0.040 for "Natural-stream channels — Winding, with some pools and shoals, clean with some weeds and stone" in good condition will be adopted for both streams based on site observation.
191 The rouahness value k. of 0.006 mm for uPVC in normal condition will be adopted for all proposed circular pives.

1101 The rouahness value k. of 0.06 mm for "Prestressed Concrete" in normal condition will be adooted for Culvert 1 based on the site observation.

1111 The absolute rouahness value k. of 150 mm for "Unlined Rock Tunnels” in normal condition will be adopted for Culvert 2 based on the site observation.

[12] Due to sedimentation, it is assumed that there is a 10% reduction in the capacity flow of the U-channels and circular pipes.

30 40 m (Top widh)
Equations Used

0144651 P a n
C A (1, +b)

ColabrookWhits Equation fo circular pipes flowing ful:

ks 251y
¥ =—J(8gDs ) log( + )
7D DyJ2eDs)

1.3 m (Depth)

1,020 m (Botom width)

+,

‘Schematic Section of the Streamcourse
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Section 12A Rezoning Application for Proposed Columbarium on Various Lots in D.D.41 Sha Tau Kok, New Territories
Capacity Flow Estimation for Proposed Catchments and Drainage System with 50 Year Return Period at End of 21st Century (16% Rainfall Increase + 12.1% Design Allowance)

A. Calculation of Catchment Runoff Received by the Site With 16% Rainfall Increase + 12.1% Design Allowance

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of " a b c Runoff intensity with .
Catch t | Catchi t Inlet ti 3 3 Durati 3 Peak runoff
Catchment ID Surface Type N atc lr\nen 2| a cA"“:(" ) A"e’argi"s):]"r:e (H), IanIotwh :’La)(hm nlet time (to) Concentration (t.), uration (ta), (50 year return (50 year return (50 year return 28.1% increase (i) Runoff &(:g;sfflclent CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) mm/hr (Q,), m'ls
5 9
A 90% Concrete + 10% 3,757 0.00376 5.95 100.9 4.49 4.49 4.49 4746 29 0.37 290 0.88 0.0033 0.2661
Grassland (heavysoil), flat
5 9
B 90% Concrete + 10% 4,229 0.00423 1.29 775 462 462 4.62 4746 29 0.37 288 0.88 0.0037 0.2975
Grassland (heavysoil), flat
o 9
c 80% Concrete + 20% 1,705 0.00171 4.60 58.7 297 297 2.97 4746 29 0.37 315 0.83 0.0014 0.1240
Grassland (heavysoil), steep
- -
D 100% Grasss'tae';‘:(hea"y“”)* 1,272 0.00127 7.36 76.0 3.61 3.61 3.61 4746 2.9 0.37 303 0.35 0.0004 0.0376
o Y
E 10% Concrete + 90% 3,597 0.00360 8.30 928 3.88 3.88 3.88 4746 29 0.37 299 0.41 0.0015 0.1226
Grassland (heavysoil), steep
> -
F 100% Grasss'tae';‘:(hea"y“”)* 1,573 0.00157 6.68 34.4 1.63 1.63 163 4746 29 0.37 347 0.35 0.0006 0.0531
9 Y
G 85% Concrets + 15% 1,178 0.00118 5.18 38.6 1.98 1.98 1.98 4746 29 0.37 338 0.86 0.0010 0.0951
Grassland (heavysoil), steep
5 9
H 90% Concrete + 10% 2,762 0.00276 15.59 73.8 279 279 279 4746 29 0.37 319 0.88 0.0024 0.2155
Grassland (heavysoil), flat
> -
I 100% Grasss'tae';‘:(hea"y“”)* 1,031 0.00103 2174 46.0 1.80 1.80 1.80 4746 29 0.37 343 0.35 0.0004 0.0344
J 100% Concrete 416 0.00042 6.79 39.8 215 215 2.15 4746 29 0.37 333 0.95 0.0004 0.0366
K 100% Concrete 232 0.00023 13.16 76 0.38 0.38 0.38 4746 29 0.37 391 0.95 0.0002 0.0239
L 100% Concrete 729 0.00073 261 68.9 425 425 4.25 4746 29 0.37 293 0.95 0.0007 0.0564
M 100% Concrete 81 0.00008 3.60 305 2.20 2.20 2.20 4746 29 0.37 332 0.95 0.0001 0.0071
N 100% Concrete 805 0.00081 1.30 54.0 3.80 3.80 3.80 4746 29 0.37 300 0.95 0.0008 0.0638
Total 1.4337

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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B. Calculation of Catchment Runoff Received b

y Existing Stream 1 With 16%

Rainfall Increase + 12.1% Design Allowance

Drainage Impact Assessment
Detailed Drainage Analysis

" Time of " a b c Runoff intensity with -
Catchi t | Catch t Peak runoff
Catchment ID Surface Type A ate :en 2| A a cAmin 2 Averag;::]o:e ), Ief-llotwh :)La)thm Inlet t||?1e (ta) Concentration (t), Duratl_on (), (50 year return (50 year return (50 year return 28.1% increase (i) Runoff ;:g)efflment CxA (@), ms
rea (A), m” | Area (A), km 9 ’ min min min period) period) period) mm/hr Ladd
AA 100% Grasss'fe’;‘:(hea"y5°”)' 10,468 0.01047 53.54 151.30 391 391 391 4746 29 037 298 035 0.0037 03039
AB 100% Grasss'fe’;‘:(hea"y5°”)' 18,920 0.01892 70.41 196.00 452 452 452 4746 29 037 289 035 0.0066 05320
AC 100% Grasss'fe’;‘:(hea"y5°”)' 10,196 0.01020 88.19 129.50 3.04 3.04 3.04 4746 29 037 314 035 0.0036 03115
AD 100% Grasss'fe’;‘:)(hea"y5°”)' 52,671 0.05267 62.61 405.71 8.65 8.65 8.65 4746 29 037 245 035 00184 1.2570
AE 100% Grasss'fe’;‘:(hea"y5°”)' 22,926 0.02293 67.68 257.11 5.87 5.87 587 4746 29 037 272 035 0.0080 06061
AF 100% Grasss'fe’;‘:(hea"y5°”)' 29,391 0.02939 49.39 380.65 9.02 9.02 9.02 4746 29 037 242 035 00103 06932
AG 100% Grasss'fe’;‘:(hea"y5°”)' 37,189 0.03719 38.34 354.70 8.64 8.64 8.64 4746 29 037 245 035 00130 08879
AH 100% Grasss'fe’;‘:(hea"y5°”)' 38,374 0.03837 51.54 419.06 9.59 9.59 9.59 4746 29 037 238 035 00134 08896
Al 100% Grasss'fe’;‘:(hea"y5°”)' 32,527 0.03253 36.21 469.53 11.72 11.72 1172 4746 29 037 225 035 00114 07112
AJ 100% Grasss'fe’;‘:(hea"y5°”)' 43,371 0.04337 19.83 342.86 9.38 9.38 9.38 4746 29 037 240 035 00152 1.0118
AK 100% Grasss'fe’;‘:(hea"y5°”)' 12,505 0.01250 51.10 180.04 462 462 462 4746 29 037 288 035 0.0044 0.3500
AL 100% Grasss'fe’;‘:(hea"y5°”)' 38,205 0.03830 58.25 27124 6.06 6.06 6.06 4746 29 037 270 035 00134 1.0043
AM 100% Grasss'fe’;‘:(hea"y5°”)' 66,715 0.06672 37.02 318.70 7.37 7.37 7.37 4746 29 037 256 035 00234 1.6630
AN 100% Grasss'fe’;‘:(hea"y5°”)' 62,139 0.06214 4278 119.21 2.70 2.70 2.70 4746 2.9 0.37 321 0.35 0.0217 1.9401
AO 100% Grasss'fe’;‘:(hea"y5°”)' 27,601 0.02760 36.09 315.87 8.02 8.02 8.02 4746 29 037 250 035 0.0097 06725
AP 100% Grasss';l‘:)(hea"ys"”)' 18,727 0.01873 39.88 25578 6.62 6.62 6.62 4746 29 037 264 035 0.0066 0.4802
AQ 100% Grasss';l‘:)(hea"ys"”)' 27,808 0.02781 39.27 273.22 6.82 6.82 6.82 4746 2.9 037 262 035 0.0097 0.7076
AR 100% Grasss';l‘:)(hea"ys"”)' 30,327 0.03033 18.92 295.94 8.47 8.47 8.47 4746 29 037 247 035 0.0106 0.7280
AS 10% Concrete + 90% 40,285 0.04028 1.49 168.25 7.79 7.79 7.79 4746 29 037 252 032 00129 0.9047
Grassland (heavysoil), flat
AT 5% Concrete + 95% 33,841 0.03384 8.19 244.27 8.18 8.18 8.18 4746 2.9 0.37 249 0.29 0.0096 0.6679
Grassland (heavysoil), flat
AU 100% Grass'ggtd (heavysail), | 49 765 0.01976 359 244.98 10.20 10.20 10.20 4746 29 037 234 0.25 0.0049 03215
5 Y
AV 5% Concrete + 95% 13,325 0.01333 7.26 132.24 498 498 4.98 4746 29 037 283 0.29 0.0038 0.2985
Grassland (heavysoil), flat
o o
AW 20% Concrete + 80% 43,504 0.04359 344 270.60 1051 1051 10.51 4746 29 037 232 0.39 00170 1.0969
Grassland (heavysoil), flat
o o
AX 20% Concrete + 80% 1,485 0.00149 0.56 195.40 15.27 15.27 15.27 47456 29 0.37 207 0.39 0.0006 0.0334
Grassland (heavysoil), flat
" -
AY 100% Grass'ggtd (heavysail), | 4 457 0.00413 1.27 70.71 424 424 424 4746 29 037 293 0.25 0.0010 0.0841
S -
AZ 100% Grasss';l‘:)(hea"ys"")' 26,118 0.02612 54.73 131.00 3.08 3.08 3.08 4746 29 037 313 035 0.0091 0.7958
Total 18.9529

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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C. Calculation of Catchment Runoff Received by Existing Stream 2 With 16%

Rainfall Increase + 12.1% Design Allowance

Drainage Impact Assessment
Detailed Drainage Analysis

Note: The surface types of catchments used in the calculation refer to the post-development scenario.
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" Time of " a b c Runoff intensity with -
Catchi t | Catch t Peak runoff
Catchment ID Surface Type A atc :en 2| A a cAmin 2 Averang1’e1§:]on:e (H), Ief-llotwh :)La)thm Inlet t||?1e () Concentration (t;), Duratlf:n ), (50 year return (50 year return (50 year return 28.1% increase (i) Runoff ;:g)efflment CxA @), m’ls
rea (A), m rea (A), km 9 y min min min period) period) period) mm/hr Ll
) )
BA 100% Grasss'fe’;‘:)(hea"ys°")' 34,288 0.03429 65.73 304.27 6.71 6.71 6.71 4746 29 037 263 035 0.0120 0.8762
) )
BB 100% Grasss'fe’;‘:)(hea"ys°")' 67,748 0.06775 54.12 617.15 13.21 13.21 13.21 4746 29 037 217 035 0.0237 1.4290
) )
BC 100% Grasss'fe’;‘:)(hea"ys°")' 14,692 0.01469 40.00 200.00 5.30 5.30 5.30 4746 29 037 279 035 0.0051 0.3982
) )
BD 100% Grasss'fe’;‘:)(hea"ys°")' 22,149 0.02215 49,01 375.45 9.17 9.17 9.17 4746 29 037 241 035 0.0078 0.5201
) )
BE 100% Grasss'fe’;‘:)(hea"ys°")' 10,272 0.01027 24.75 222.26 6.72 6.72 6.72 4746 29 037 263 035 0.0036 0.2624
) )
BF 100% Grasss'fe’;‘:)(hea"ys°")' 2,779 0.00278 49.97 296.20 8.87 8.87 8.87 4746 29 037 244 035 0.0010 0.0659
) )
BG 100% Grasss'fe’;‘:)(hea"ys°")' 15,947 0.01595 25.95 169.55 4.86 4.86 4.86 4746 29 037 284 035 0.0056 0.4411
30% Grassland (heavysoil),
BH flat + 70% Grassland 15,375 0.01538 2.71 73.80 3.34 3.34 3.34 4746 29 037 308 032 0.0049 0.4217
(heavysoil), steep
70% Grassland (heavysoil),
BI flat + 30% Grassland 24,849 0.02485 13.81 550.37 17.12 17.12 17.12 4746 29 037 200 028 0.0070 0.3869
(heavysoil), steep
70% Grassland (heavysoil),
BJ flat + 30% Grassland 39,109 0.03911 13.62 147.62 4.40 4.40 4.40 4746 29 037 291 028 0.0110 0.8853
(heavysoil), steep
15% Concrete + 15%
BK Grassland (heavysoil), flat + | ) )75 0.01227 12.35 103.61 354 354 3.54 4746 29 037 305 043 0.0052 0.4418
70% Grassland (heavysoil),
steep
BL 100% Concrete 929 0.00093 7.30 58.88 2.89 2.89 2.89 4746 29 037 317 095 0.0009 0.0778
Total 6.2063
D. Calculation of Road Catchment Runoff With 16% Rainfall Increase + 12.1% Design Allowance
" Time of " a b c Runoff intensity with .
tch t tch t Peak runoff
Catchment ID Surface Type :a < :en 2 ACa cAmekn 2 Avera:z::)or:e ), IanIotwh :J:)(hm Inlet ("_"e () Concentration (t), Dum"?" () (50 year return (50 year return (50 year return 28.1% increase (i) Runoff :;g)efflaent CxA Q 3
rea (A), m rea (A), km 9 ? min min min period) period) period) mm/hr (Q,), m'ls
R1 100% Concrete 66 0.00007 13.84 11.20 0.63 0.63 0.63 474.6 2. 0.37 381 0.95 0.0001 0.0066
R2 100% Concrete 6 0.00005 4.38 10.27 075 0.75 0.75 474.6 2. 037 376 0.95 0.0000 0.0046
R3 100% Concrete 20 0.00002 074 13.42 153 153 153 1746 2. 037 350 095 0.0000 0.0019
R4 100% Concrete 18 0.00002 .48 12.98 0.91 0.91 0.91 474.6 2. 037 370 0.95 0.0000 0.0018
R5 100% Concrete 13 0.00001 4.20 952 0.80 0.80 0.80 474.6 2. 037 374 0.95 0.0000 0.0013
Total 0.0162




Calculation of Capacity of U-Channel A1 - A13

Drainage Impact Assessment
Detailed Drainage Analysis

. Manning's . ) ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EMUINGMPD. |y onoth m Slope Roughness | C"0SS Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m’/s | Reduced Capacity | Catchments | o o\ 5 | Capacity | Capacity? | Remarks
A(m) hn m Flow, mls Served
Coefficient Flow (YIN)
Al1-A2 U-Channel 0.600 0.600 24.30 2402 16.96 0.017 0.035 0.321 1.542 0.208 1.296 0417 0375 DEG 0.255 68% Y
A2-A3 U-Channel 0,600 0,600 24.02 2385 859 0020 0035 0.321 1542 0.208 1.420 0.456 0411 DEG 0.255 62% Y
A3-A4 U-Channel 0.600 0.600 2385 2289 3329 0.029 0.035 0.321 1.542 0.208 1.697 0.545 0.491 DEG 0.255 52% Y
Ad-AS U-Channel 0.800 0.800 22.89 2205 33.71 0.025 0,035 0571 2,057 0.278 1.923 1.009 0.989 BCDEG 0677 68% Y
A5 - A6 U-Channel 0.800 0.800 22,05 21.80 19.10 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0.677 94% Y
A6 - A7 U-Channel 0.800 0.800 21.80 2163 1247 0013 0035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0677 94% Y
A7 - A8 U-Channel 0.800 0.800 2163 2143 15.43 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0722 B.CDEG 0.677 94% Y
A8 - A9 U-Channel 0.800 0.800 2143 21.30 9.22 0013 0,035 0571 2,057 0.278 1.405 0.802 0722 BCDEG 0677 4% Y
A9-A10 U-Channel 0.800 0.800 21.30 21.03 2017 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0.677 94% Y
A10-AT1 U-Channel 0.800 0.800 21.03 2094 7.27 0013 0,035 0571 2057 0.278 1.405 0.802 0722 0677 94% Y
A11-A12 U-Channel 0.800 0.800 20.94 2076 13.21 0.013 0.035 0.571 2.057 0.278 1.405 0.802 0.722 0.677 94% Y
A12-A13 U-Channel 0.800 0.800 2076 2063 9.22 0014 0,035 0571 2,057 0.278 1.454 0831 0.748 0677 91% Y
Calculation of Capacity of Stepped Channel A13 - A14
: ) Reduced % of
. Gradient, as | Horizontal " . . Ending mPD, Cross Section N 2 Capacity " Catchment 3, .
Pipe Segement Shape Distanes, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) e c. x f f. Yoo, m do,m by P m Dum | Gravitymis” | Voumis | JoPRL Capat:'l‘tsylsFlow. Served | Runoft s | Capaciy
A13-A14 Stepped Channel 20 1055 259 850 900 2063 16.79 031 060 1.00 077 0.80 055 050 201 0.90 981 2.9 147 1319 |ABCDEG| 09428 7% Y
Calculation of Capacity of U-Channel A14 - A16
. Manning's " . . % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMINOMPD. |y oo Slope Roughness | 10s® Section Area,| Wetted Perimeter, |, 4., jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occ0 Capacity | Catchments | o m¥s | Capacity | Capacity? | Remarks
A(m) hn m m Flow, mls Served
Coefficient Flow (YIN)
A14-A15 U-Channel 0.800 0.800 16.79 15.98 41.00 0.020 0.030 0.571 2.057 0.278 1.987 1.135 1.022 A BCDEG 0.943 92% Y
Al5-A16 U-Channel 0.800 0.800 15.98 15.10 44.92 0.020 0,030 0571 2,057 0.278 1.987 1.135 1.022 ABCDEG 0.943 2% Y
Calculation of Capacity of Stepped Channel A16 - A17
- - - . Reduced %of | Sufficient
. It " . . Capacity " Catchment
shi Gradient, as | Horizontal Ending mPD, Cross Section . P , f i
Pipe Segement ape otimn. m | Slant Distance,m | Depth, mm | Width, mm | Intial mPDX(m) oy c, x f f Yoom dom by P, m Dum | Gravity, mist | Vormis | [ ERCL| capacity Flow, | SSIVEN | munor, mi | Capacity | Capasity?
Al6-A17 Stepped Channel 20 1278 313 850 900 15.10 1045 031 060 1.00 077 0.80 055 050 201 0.9 981 295 147 1319 [ABCDEG| 0843 7% Y
Calculation of Capacity of U-Channel A17 - A25
" Manming's | cross Section Ar - Roduced Capact % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPDX(m) | EMIN9MPD. |y oo Slope Roughness | C10s® Section Area,| Wetted Perimeter, |y 4. jic Radius, m| Mean Velocity, mis | Capacity Flow, mls | o occo Capacity | Catchments | o ¢ m¥s | Capacity 2 | Remarks
Am) Coaffiriont m m Flow, m'ls Served apac
A17-A18 U-Channel 0.900 0.900 1045 10.02 25.40 0.017 0.030 0.723 2314 0.313 1.999 1.445 1.301 AB.CDEG,J 0.979 75% Y
A18-A19 U-Channel 0.900 0.900 1002 9.91 6.50 0017 0,030 0723 2314 0313 1.999 1.445 1.301 AB.CDEG,I 0.979 75%
A19- A20 U-Channel 0.900 0.900 991 9.81 6.06 0.017 0.030 0723 2314 0313 1.999 1.445 1301 ABCDEGJK 1.003 7% Y
A20- A21 U-Channel 0.900 0.900 9.81 9.43 2223 0017 0,030 0723 2314 0313 1.909 1.445 1.301 ABCDEGJIK 1.003 77% Y
A21-A22 U-Channel 0.900 0.900 9.43 878 38.20 0017 0.030 0.723 2314 0313 1,999 1.445 1.301 ABCDEGIK 1.060 81% Y
A22- A23 U-Channel 0.900 0.900 878 860 10.82 0017 0030 0723 2314 0313 1.982 1.433 1.290 ABCDESIK 1.060 82% Y
A23 - A24 U-Channel 0.900 0.900 8.60 838 15.78 0014 0.030 0.723 2314 0313 1,835 1327 1.194 ABCDEGIK 1.060 89% Y
A24 - A25 U-Channel 0.900 0.900 8.38 8.30 5.32 0014 0,030 0723 2314 0313 1835 1327 1.194 1124 94% Y
Calculation of Capacity of U-Channel C1 - C4
R Manning's . ] : % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"YMIMPD. |y oth, m Slope Roughness | 1S Section Area,| Wetted Perimeter, |, .ic Radius, m| Mean Velocity, mis | Capacity Flow, s | "couced Capacity | Catchments | o o0 5 | Capacity | Capacity? | Remarks
A(m) . m m Flow, m’/s. Served
Coefficient Flow (YN
ci-c2 U-Channel 0.700 0.700 23.20 2254 33.23 0.020 0.030 0.437 1.800 0.243 1836 0803 0723 BCDEG 0677 4% Y
c2-Cc3 U-Channel 0.700 0.700 2254 22,08 2374 0.020 0.030 0.437 1.800 0.243 1.836 0.803 0.723 B.CDEG 0.677 94% Y
c3-c4 U-Channel 0.800 0.800 22,06 21.79 1391 0019 0.030 0571 2,057 0.278 1.968 1124 1012 ABCDEG 0.943 93% Y
Calculation of Capacity of Stepped Channel C4 - C5
- " Reduced % of
- - . Capacit < Catchment
" Sh Gradient, as | Horizontal " . - Ending mPD, Cross Section " 2 pacity | ¢, Flow, ? i
Pipe Segement ape Distanes, m | Siant Distance, m | Depth, mm Width, mm Initial mPD,X(m) am) C. x f 1 Yoo m doym rrea, m; P, m Dy, m Gravity, m/s’ Vomis | e apac":‘tz‘ low,| “Servad | Runoff, mls Ca;::uy
C4-C5 Stepped Channel 20 14.96 36.7 850 900 2179 16.35 0.31 0.60 1.00 077 0.80 0.55 0.50 201 0.99 9.81 295 1.47 1.319 ABCDEG 0.943 71%
Calculation of Capacity of U-Channel C5 - C8
. Manning's ; . ; % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EUINIMPD. |\ ongen m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, 1 .. ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reduced Capacity | Catchments | o oo | Capacity | Capacity? | Remarks
A(m) nn m m g Flow, m'ls Served g
Coefficient Flow (YIN)
c5-c6 U-Channel 0.850 0.850 1635 16.00 27.36 0013 0.030 0.645 2.185 0.205 1673 1.079 0971 ABCDEG 0.943 7% Y
C6-C7 U-Channel 0.850 0.850 16.00 15.53 25.80 0.018 0.030 0.645 2.185 0.295 1.998 1.289 1.160 AB.CDEG 0.943 81% Y
c7-cs U-Channel 0.850 0.850 15.53 15.05 25.83 0018 0.030 0.645 2.185 0.205 1.998 1.289 1.160 ABCDEG 0.943 81% Y
Calculation of Capacity of Stepped Channel C8 - C9
: ) Reduced % of
" Gradient, as | Horizontal . . - Ending mPD, Cross Section § N Capacity < Catchment N f
Pipe Segement Shape Distanea, m | SlantDistance,m | Depth, mm | Width, mm | Initial mPDX(m) P c. x f f. Yoo, m dom ras, Pu,m Dum | Gravity, mist | Vomis | _SPEC Capa:tz:low, Served | Runoft, i | Capacity
c8-C9 Stepped Channel 20 12640 310 850 900 15.05 1045 0.31 0.60 1.00 077 0.80 055 050 201 0.90 9.81 295 147 1319 ABCDEG| 0843 7% Y
Calculation of Capacity of U-Channel C9 - C15
i Manning's " i y % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"¥M9MPD: |y onoin m Slope Roughness | 0705 Section Area, | Wetted Perimeter, |, . ic Radius, m| Mean Velocity, mis | Capacity Flow, m/s | Reauced Capacity | Catchments | o o0\ o | Capacity | Capacity? | Remarks
A(m) m’ ’ Flow, m’/s Served . Flow N
C9-C10 U-Channel 0.850 0.850 10.45 10.01 26.60 0.017 0.030 0.645 2.185 0.295 1.908 1.230 1.107 Al .D.E.G,J 0.979 88% Y
c1o-c11 U-Channel 0.850 0.850 1001 9.63 1107 0017 0.030 0.645 2.185 0.205 1.908 1230 1.107 ABCDEG,J 0.979 88% Y
Cc11-C12 U-Channel 0.850 0.850 9.83 9.53 16.23 0.018 0.030 0.645 2.185 0.295 1.993 1.285 1.157 ABCDEG,J, K 1.003 87% Y
c12-c13 UChannel 0.850 0.850 9.53 925 15.60 0018 0030 0645 2185 0.295 1,993 1.285 1457 ABCDEG,J, 1.010 87% Y
c13-cta U-Channel 0.850 0.850 925 905 12.13 0016 0030 0645 2185 0.295 1.862 1.201 1.081 ABCDEG. ), 1.010 4% Y
AB.CDEG,J,
cta-c1s U-Channel 0.850 0.850 9.05 845 4058 0015 0.030 05645 2.185 0205 1804 1.163 1.047 o 1010 7% Y
Calculation of Capacity of Circular Pipes A25 - CA1
Length Level (out) | Level (in) Diameter Depth A KM v s 9 v Capacity Flow Reduced Capacity Q, 15Q.>Q,? |% of capacity|
Pipe Segment Flow Catchment Served Remarks
m mPD mPD m m m? m mls - mis? mis m¥s m¥s m¥s YIN %
A25-E1 21.05 8.30 7.60 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.131 N 26%
E1-E2 6.46 760 739 0.900 0.900 05636 0.00003 1E-06 0.033 9810 75157 4781 4303 ABCDES. 1137 ¥ 26%
E2-E3 19.46 7.39 6.74 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.142 Y 27%
E3-E4 27.29 6.74 583 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.144 Y 27%
E4-E5 15.68 583 531 0.900 0.900 0636 0.00003 1E-06 0033 9810 75157 4781 4303 ABCDEGIK 1.146 Y 27%
E5-E6 1102 531 520 0.900 0.900 0636 0.00003 1E-06 0010 9810 39772 2530 2277 ABCDEGIK 1.147 N 50%
cA1 16.52 520 518 1050 1.050 0.866 0.00003 1E-06 0.0014 9810 15718 1361 1225 ABCDEGIK 1.147 Y 94%
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Calculation of Capacity of U-Channel A1 - B7

Drainage Impact Assessment
Detailed Drainage Analysis

" Manning's ; A ; % of Sufficient
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"4M9MPD |y onoth m Slope Roughness | C10SS Section Area,| Wetted Perimeter, |\ ..ic Radius, m| Mean Velocity, mis | Capacity Flow, m'/s | "couced Capacity | Catchments | o\ s | Capacity | Capacity?
Am) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
A1-B1 U-Channel 0.300 0.300 24.30 2407 21.05 0.011 0.030 0.080 0771 0.104 0.778 0.062 0.056 F 0.053 94% N
B1-B2 U-Channel 0.300 0.300 24.07 23.99 6.46 0011 0.030 0.080 0771 0.104 0778 0.062 0.056 F 0.053 94% N
B2-B3 U-Channel 0.300 0.300 23.99 2335 19.46 0.033 0.030 0.080 0771 0.104 1.347 0.108 0.097 F 0.053 55% Y
B3-B4 U-Channel 0.450 0.450 2335 2244 2720 0.033 0.030 0.181 1.157 0.156 1766 0319 0.287 FH 0.269 94% N
B4-B5 U-Channel 0.450 0.450 2244 2191 15.68 0.033 0.030 0.181 1157 0.156 1.766 0.319 0.287 FH 0.269 94% N
B5-86 U-Channel 0.450 0.450 2191 2147 11.02 0.040 0.030 0.181 1457 0.156 1934 0.350 0315 FH 0.303 96% Y
B6-B7 U-Channel 0.450 0.450 2147 2081 16.52 0.040 0.030 0.181 1157 0.156 1.934 0.350 0.315 FHI 0.303 96% Y
Calculation of Capacity of Stepped Channel B7 - B8
' ) Reduced %of | Sufficient
" Gradient, as | Horizontal . - Ending mPD, Cross Section . . Capacity < Catchment N ! "
Pipe Segement Shape Dt | Stant Distance, m | Depth, mm Initial mPD,X(m) pr c. x t % Yo m do,m pogsy Pum Dum | Gravitymist | Vemis | 9P | apacity Flow,| SGeNme™ | Runoff, mls | Capacity |Capacity?
mils Flow | (YIN)
B7-86 Stepped Channel 20 84 206 575 450 2081 1775 031 060 1.00 077 054 037 017 120 056 981 222 0.37 0.34 FH 0.303 90% Y
Calculation of Capacity of U-Channel BS - B9
. Manning's " . y % of
Ci Secti Area, Red d C: ity
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | E"4M9MPD |y onoth m Slope Roughness | C10SS Section Area,| Wetted Perimeter, |\ ..ic Radius, m| Mean Velocity, mis | Capacity Flow, m'/s | "couced Capacity | Catchments | o o s | Capacity | Capacity?
Am) nn m m Flow, m'/s Served
Coefficient Flow (YIN)
B8 - B9 U-Channel 0.600 0.600 17.75 1722 1873 0.020 0.030 0.321 1542 0.208 1.980 0636 0573 FH 0.303 53% Y
Calculation of Capacity of Stepped Channel B9 - B10
_ ] Reduced %of | Sufficient
" Gradient, as | Horizontal . - Ending mPD, Cross Section . . Capacity < Catchment N ! "
Pipe Segement Shape Dt | stant Distance, m | Depth, mm Initial mPD,X(m) pr c. x t % Yo m do,m pogsy Pum Dum | Gravitymist | Vemis | 5P | apacity Flow,| SGeNme™ | Runoff, mls | Capacity |Capacity?
mls Flow | (YIN)
B9-B10 Stepped Channel 46 10.74 26.3 650 600 17.22 6.10 0.64 -0.36 1.00 0.33 045 0.16 0.10 0.92 042 9.81 425 041 0.37 FHI 0.303 81% Y
Calculation of Capacity of U-Channel B10 - B11
Ending mPD, Manning's | ¢ ocs Section Area,| Wetted Perimeter, Reduced Capacity | Catchments % of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) " | Length,m Slope Roughness § g " | Hydrauic Radius, m|  Mean Velocity, mis | Capacity Flow, ms | " prow ooy S Runoff, m¥/s | Capacity | Capacity?
Alm) Coefficient m m low, m/s erves Flow (YIN)
B10-B11 U-Channel 0.650 0.650 6.10 594 1873 0.008 0.030 0377 1671 0.226 1128 0425 0.383 FH 0.303 9% Y
Calculation of Capacity of U-Channel D1 - D3
- VMaNNINg's | cross Section A - Roduced Capaci %of Sufficient
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y onoth m Slope Roughness | C'0%° Section Area, | Wetted Perimeter, |, .. jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥ls | oouced Capacity | Catchments | o\ 3 | Capacity | Capacity?
A(m) Coefficiant m’ m Flow, m*/s Served o e
D1-D2 U-Channel 0.450 0.450 23.10 2223 20.79 0.042 0.030 0.181 1.157 0.156 1.974 0.357 0.321 H 0.2155 67% Y
D2-D3 U-Channel 0.450 0.450 2223 2144 19.96 0.040 0.030 0.181 1.157 0.156 1.934 0.350 0315 H 02155 68% Y
Calculation of Capacity of Stepped Channel D3 - D4
. . N " Reduced % of
: Gradient, as | Horizontal : ) . Ending mPD, Cross Section . Capacity ‘ Catchment s ' .
Pipe Segement Shape Diotamonta | siant Distance, m | Depth, mm | Width, mm | Initial mPDX(m) oy <, x f [ Yoo, m do,m pobgsy Po,m Dum | Gravitymist | Vamis | TP | Capacity Flow,| CGeNme™ | Runoff, mls | Capacity | Capacity
. mls Flow | (YIN)
D3-D4 Stepped Channel 20 1061 26.0 575 450 21.44 1757 0.31 0.60 1.00 077 054 0.37 017 120 056 9.81 222 0.37 0.34 H 0216 64% Y
Calculation of Capacity of U-Channel D4 - D§
;- Manning's " N " % of Sufficient
Cross Section Area, N ) Reduced Capacity / b
Pipe Segement Shape Diameter,m | Depth,m | Initial mPD,X(m) | EM¥MIMPD, |y ohoth m Slope Roughness | CoSS Section Area, | Wetted Perimeter, |, ..,jic Radius, m| Mean Velocity, mis | Capacity Flow, m¥is | couced Capacity | Catchments | o\ 5 | Capacity | Capacity?
A(m) nt m’ m Flow, m’/s. rved Flow (YIN)
D4 - D5 U-Channel 0.600 0.600 17.57 17.24 16.64 0.020 0.030 0.321 1.542 0.208 1.657 0.532 0.479 H 0.216 45% Y
Calculation of Capacity of Stepped Channel D5 - B11
. . N " Reduced % of
" Gradient, as | Horizontal " N . Ending mPD, Cross Section B 2 Capacity N Catchment 3 "
Pipe Segement Shape Diotamonta | siant Distance, m | Depth, mm | Width, mm | Initial mPDX(m) oy <, x f f Yoom do,m gty Po,m Dum | Gravity,mist | Vomis | oI Capmr:'l‘ljylsFlow. Served | Runoft. 'l | Capacity
D5-B11 Stepped Channel 42 12.38 303 650 600 17.24 6.09 0.62 -0.31 1.00 0.35 0.48 0.18 0.11 0.96 045 9.81 411 045 0.40 H 0.216 53% Y
Calculation of Capacity of Circular Pipes CB1
i i ; Reduced Capacity p i
Length Level (out) Level (in) Diameter Depth kM v s A Capacity Flow Q Is > ? % of capacity
Pipe Segment o tout) (in) P! A - g pacity Flow Catchment Served g Q>Q P2 Remarks
m mPD mPD m m m? m miis - mis® mis mls m’s m’ls YIN %
ca1 2439 6.00 560 0.650 0.650 0.3318 0.00003 1E-06 0.020 9810 47739 1584 1.426 FHI 0303 Y 21%
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D. Capacity Flow Estimation and Adequacy Check for Existing Streams and Culvert

Width® Deptht® AP K v s 9 v Capacity Flow R""‘“F‘: Capacity Q, 15Q.>Q,? % of capacity
Culvert oW Catchment Served Remarks
m m 2 m m?s - mis? mis mis ms mls YIN %
Culvert 1 1.000 1.600 1.6000 0.00006 1E-06 0.100 9.810 15.0391 48.125 43.313 AA - AW 18.040 Y 42%
Diameter Depth A ke v s 9 v Capacity Flow ""’""F‘:o'ifp“"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m mls - mis® mis m’ls m'ls m’s YIN %
Culvert 2 0.850 - 0.5675 0.15000 1E-06 0.050 9.810 24135 1.370 1.233 F,H,land BAto BL 6.210 N 503.8%
Manning's Contribution from
Ci Secti
Stream Top Width, m v::?: " | Depth,m Slope Roughness m:; 2" | Wetted perimeter, m ':‘;’i:;""': Mean velocity, mis | Capacity flow, m¥s | Catchments Served Runoff, m/s Identified ca s::f:;;’;‘; N
g Coefficient 9, m g Catchments, % P
AWE, G, JtoNand
Stream 1 40 2 13 0.100 0.040 3.900 5.280 074 6.46 25.193 AAto A7 R1-R5 20.100 80% Y
Stream 2 30 1 3 0.050 0,040 2600 4.280 061 401 10425 F, H, 1and BA to BL 6.500 2% Y
Nofe: Adequacy in capacilies of the stream have been checked based on the most narrow section of fhe existing stream al the stormwaler discharge point.
roposed Upgrading Works
Diameter Depth A ks v s g v Capacity Flow R""'“F‘:os:"’“':"y Q, 15Q,>Q,? % of capacity
Culvert Catchment Served Remarks
m m m ms - mis? mis mls ms mls YIN %
Culvert 2 1.600 1.600 2.0106 0.15000 1E-06 0.050 9.810 3.9996 8.042 7.237 F,H,land BAto BL 6.210 Y 85.8%

Note:
1] Runoff is calculated in accordance with DSD's "Stormwater Drainage Manual - Planning, Design and Management’ (SDM), Fifth edition, Jan 2018.

[2] Stepped Channel is adopted in some section to align with the topography of the Site. The Hydraulic Design of Stepped Channels is based on GEO Technical Guidance Note No. 27.

[3] Since Culvert 1 is a double-cell box culvert with identical cells, the width refers to the span of a single cell.

[4] Since Culvert 1 is a double-cell box culvert with identical cells, the depth refers to the depth of a single cell.

151 Since Culvert 1 is a double-cell box culvert with identical cells. the A. refers to the cross section area of one cell.

161 Since Crlvert 1 is 2 double-cell hox cilvert with idenfical calls. the O°is mulfinlied by 2 tn represent the fofal cancity of the fwo cells of the culvert

[7] A Manning's roughness coefficient of 0.030 for *Natural-stream channels — Clean, straight bank, full stage, no rifts or deep pools” in fair condition will be adopted for all proposed U-channels.

[8] A Manning's roughness coefficient of 0.040 for "Natural-stream channels — Winding, with some pools and shoals, clean with some weeds and stone" in good condition will be adopted for both streams based on site observation.
191 The rouahness value k. of 0.006 mm for uPVC in normal condition will be adopted for all proposed circular pives.

1101 The rouahness value k. of 0.06 mm for "Prestressed Concrete" in normal condition will be adooted for Culvert 1 based on the site observation.

1111 The absolute rouahness value k. of 150 mm for "Unlined Rock Tunnels” in normal condition will be adopted for Culvert 2 based on the site observation.

[12] Due to sedimentation, it is assumed that there is a 10% reduction in the capacity flow of the U-channels and circular pipes.

30 - 40 m (Top widtn)

Equations Used
1.3m (oepn)

Q

1,020 m (Botom width)

‘Schematic Section of the Streamcourse

ColabrookWhits Equation fo circular pipes flowing ful:

ks 251y
¥ =—J(8gDs ) log( + )
7D DyJ2eDs)
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Section 12A Rezoning Application for Proposed Columbarium on Various Lots in D.D.41 Sha Tau Kok, New Territories
Catchment Runoff Received by Stream 1 and Stream 2 Before the Proposed Development

A. Calculation of Catchment Runoff Received by Stream 1

Catchment ) Time of ) a b < e -
Catchment ‘ , Peak runoff
Catchment ID Surface Type a ate Am"z Area (), |Average siope (H),| Flow :’L“)"'m Infet :'":'e () | concentration (t.), D‘"a"':f’n" | (50 yearreturn | (s0yearreturn | (50 year return Runoff intensity (i) | Runoff cocfficient CxA a iy
rea (A), m Km? gth (L), i min i period) period) period) Q)
A Géﬁaﬁ?&ﬁ%ﬁﬁﬁa« 3,757 0.00376 5.95 1009 4.49 449 449 4746 29 0.37 226 0.39 0.0015 0.0021
c Graigz;’ncdi::fxs;f)ozt’eep 1,705 0.00171 4.60 58.7 2.97 2.97 2.97 4746 2.9 0.37 246 0.65 0.0011 0.0758
AA 100% G"asss':’e";("ea"ys"")' 10,468 0.01047 53.54 151.30 391 391 391 4746 29 037 233 035 0.0037 02372
a8 100% Grasssl‘aer;(heavysoil), 18,920 001892 70.41 196.00 452 452 452 4746 29 037 226 035 0.0066 04153
AC 100% G"asss':’e";("ea"ys"")' 10,196 0.01020 88.19 129.50 3.04 3.04 3.04 4746 29 037 245 035 0.0036 0.2431
A0 100% Grasssl‘aer;(heavysoil), 52,671 0.05267 62,61 405.71 865 865 865 4746 29 037 191 035 00184 09813
AE 100% G"asss':’e";("ea"ys"")' 22,926 0.02293 67.68 257.11 587 5.87 5.87 4746 29 037 212 035 0.0080 04731
AF 100% G’asss"ae"e‘:)(hea"ys"")' 29,391 0.02939 49.39 380.65 9.02 9.02 9.02 4746 2.9 0.37 189 0.35 0.0103 0.5412
AG 100% G"asss':’e";("ea"ys"")' 37,189 0.03719 3834 35470 8.64 8.64 8.64 4746 29 037 192 035 00130 06931
A 100% Grasssllaer;(:) (heavysoil), | 35 374 0.03837 5154 419.06 959 959 959 4746 29 0.37 186 035 00134 06945
A 100% G"asss'z‘;(hea"ys"“)' 32,527 0.03253 36.21 469.53 172 172 172 4746 29 0.37 175 0.35 00114 0.5552
A 100% G’asss"ae’;‘:)("ea"ys"")' 43,371 0.04337 19.83 342.86 9.38 9.38 9.38 4746 29 0.37 187 0.35 0.0152 0.7898
AK 100% G"asss'z‘;(hea"ys"“)' 12,505 0.01250 51.10 180.04 462 462 462 4746 29 0.37 225 0.35 0.0044 02732
AL 100% Grasssllaerg:)(heavysoil), 38,295 0.03830 58.25 27124 6.06 6.06 6.06 4746 29 037 210 035 00134 07840
AM 100% G"asss'z‘;(hea"ys"“)' 66,715 0.06672 37.02 318.70 7.37 7.37 7.37 4746 29 0.37 200 0.35 0.0234 1.2982
AN 100% Grasssllaerg:)(heavysoil), 62,139 006214 42.78 119.21 270 270 270 4746 29 037 250 035 00217 15145
A0 100% G"asss'z‘;(hea"ys"“)' 27,601 0.02760 36.09 315.87 8.02 8.02 8.02 4746 29 0.37 195 0.35 0.0097 0.5250
s 100% Grasssllaerg:)(heavysoil), 18,727 001873 39.88 255.78 6.62 6.62 6.62 4746 29 037 206 035 0.0066 03748
AQ 100% G"asss'fe“:p(hea"VS"i')v 27,808 0.02781 39.27 273.22 6.82 6.82 6.82 4746 29 0.37 204 0.35 0.0097 0.5524
o
AR 100% G’asss"ael‘:j("ea"ys"")v 30,327 0.03033 18.92 205.94 8.47 8.47 8.47 4746 29 037 193 035 00106 0.5683
AS Gr‘ﬁg‘;lﬁg’;ﬁg:y;gﬁ‘%’"m 40,285 0.04028 149 168.25 7.79 7.79 7.79 4746 29 037 197 032 00129 0.7062
y o
AT Gr;g;‘;"g::;siﬁ)/"ﬂm 33,841 0.03384 8.19 24427 8.18 8.18 8.18 4746 29 0.37 194 0.29 0.0096 0.5214
AU 100% G"ass'falg“d (heavysol), | 29 293 0.02029 359 244.98 10.18 1018 1018 4746 29 037 183 025 0.0051 0.2579
AV Gr::g;‘;"g::;sz?;/"ﬂm 13,624 001362 7.30 14511 544 544 544 4746 29 037 216 029 00039 02332
AW Gé‘:‘iﬁg’;ﬁg&égﬁ‘%&m 42,089 0.04209 344 27060 10.54 10.54 10.54 4746 29 037 181 039 0.0164 0.8259
9 o
AX Gé‘:g‘;ﬁg?ﬁ’;‘:y‘ggﬁ A"m 1,485 0.00149 0.56 195.40 15.27 15.27 15.27 4746 29 037 162 039 0.0006 0.0261
AY 100% Grassiand (heavysol), | 4,127 0.00413 127 70.71 424 424 424 4746 29 0.37 229 0.25 0.0010 0.0656
o

Az 100% G’asss'fe"e‘;("ea"ys"")' 26,118 0.02612 54.73 131.00 3.08 3.08 3.08 4746 29 037 244 035 0.0091 06213
R1 100% Concrete 66 0.00007 13.84 1120 0.63 0.63 0.63 4746 29 0.37 207 0.95 0.0001 0.0052
R2 100% Concrete 46 0.00005 438 1027 075 075 075 4746 29 0.37 203 095 0.0000 0.0036
R3 100% Concrete 20 0.00002 0.74 1342 153 153 153 4746 29 0.37 273 0.95 0.0000 0.0014
R4 100% Concrete 18 0.00002 848 1298 091 091 091 4746 29 0.37 289 095 0.0000 0.0014
RS 100% Concrete 13 0.00001 420 952 0.80 0.80 0.80 4746 29 0.37 202 0.95 0.0000 0.0010

Total 149526
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B. Calculation of Catchment Runoff Received by Stream 2
Catchment ! Time of ) a b c R
Peak runoff
Catchment ID Surface Type :a'”‘;“e"‘z Area (A), A"e'a’ﬁzz'o‘:' ), I;"’g :’La)"‘m Inlet time (), | o contration (t), | DUPHOM ) | (50 vearreturn | (50 yearreturn | (50 year return R“"°""'|:‘r'fh"f“’ @ CxA 3,
rea (A), m km? oth (L), min min min period) period) period) (Qp), m'ls
B 30% Concrete + 70% 4,220 0.00423 129 775 462 462 462 4746 29 037 224 046 0.0019 01214
Grassland flat
BA 100% Grassl'and (heavysoil), 34,288 0.03429 65.73 304.27 6.71 6.71 6.71 4746 29 0.37 205 0.35 0.0120 0.6840
steen
BB 100% Grassl'and (heavysoil), 67,748 0.06775 54.12 617.15 13.21 13.21 13.21 4746 29 0.37 169 0.35 0.0237 1.1156
steen
BC 100% Grassland (heavysoil), 14,692 0.01469 40.00 200.00 5.30 5.30 5.30 4746 29 0.37 217 0.35 0.0051 0.3108
BD 100% Grassl'and (heavysoil), 22,149 0.02215 49.01 375.45 9.17 9.17 9.17 4746 29 0.37 188 0.35 0.0078 0.4060
steen
BE 100% Grassl'and (heavysoil), 10,272 0.01027 2475 222.26 6.72 6.72 6.72 4746 29 0.37 205 0.35 0.0036 0.2048
steen
BF 100% Grassland (heavysoil), 2,779 0.00278 49.97 296.20 8.87 8.87 8.87 4746 29 0.37 190 0.35 0.0010 0.0514
BG 100% Grassl'and (heavysoil), 15,947 0.01595 25.95 169.55 4.86 4.86 4.86 4746 29 0.37 222 0.35 0.0056 0.3444
steen
30% Grassland (heavysoll),
BH flat + 70% Grasslan: 15,375 0.01538 271 73.80 3.34 3.34 3.34 4746 29 0.37 241 0.32 0.0049 0.3292
il)_stean
70% Grassland (heavysoll),
Bl flat + 30% Grassland 24849 | 002485 13.81 55037 17.12 17.12 17.12 4746 29 0.37 156 0.28 0.0070 0.3020
il\_stean
70% Grassland (heavysoll),
BJ flat + 30% Grassland 39,152 0.03915 13.62 147.62 4.40 4.40 4.40 4746 29 0.37 227 0.28 0.0110 0.6918
il)_stean
Total 4.2400
resbosrd Caluaton
gt Data s Sueamt sueamz Sueamt Sweam2
[ - o P e f— B ” -
- e - - e recbord " o205 osmz o
[ o o e
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Section 12A Rezoning Application for Proposed Columbarium on Various Lots in D.D.41 Sha Tau Kok, New Territories
Catchment Runoff Received by Stream 1 and Stream 2 After the Proposed Development

A. Calculation of Catchment Runoff Received by Stream 1

Catchment ) Time of ) a b < e -
Catchment ; , Peak runoff
Catchment ID Surface Type a ate Am"z Area (), |Average siope (H),| Flow :’L“)"'m Infet :'":'e () | concentration (t.), D‘"a"':f’n" | (50 yearreturn | (s0yearreturn | (50 year return Runoff intensity (i) | Runoff cocfficient CxA a iy
rea (A), m Km? gth (L), i min i period) period) period) Q)
A 90% Concrete + 10% 3,757 0.00376 5.95 1009 4.49 4.49 4.49 4746 29 037 226 0.88 0.0033 0.2077
Grassland (heavysoil), flat
B 90% Conrete + 10% 4,229 0.00423 1.29 775 4.62 4.62 4.62 4746 2.9 0.37 224 0.88 0.0037 0.2322
Grassland (heavysoil), flat
c 80% Concrete + 20% 1,705 0.00171 460 58.7 207 297 207 4746 29 037 246 083 0.0014 0.0968
Grassland (heavysoil), steep
N 100% Grasssl‘aer;(heavysoil), 1,272 0.00127 7.36 76.0 361 361 361 4746 29 037 237 035 0.0004 0.0293
E 10% Concrete + 90% 3,597 0.00360 8.30 928 3.88 3.88 3.88 4746 29 037 233 041 00015 0.0957
Grassland (heavysoil), steep
G 85% Concrete + 15% 1,178 0.00118 5.18 386 1.98 1.98 1.98 4746 2.9 0.37 264 0.86 0.0010 0.0742
Grassland (heavysoil), steep
J 100% Concrete 416 0.00042 6.79 308 2.15 2.15 2.15 4746 29 0.37 260 0.95 0.0004 0.0286
K 100% Concrete 232 0.00023 13.16 76 0.38 0.38 0.38 4746 29 0.37 305 0.95 0.0002 0.0187
L 100% Concrete 729 0.00073 261 68.9 425 425 425 4746 29 0.37 229 0.95 0.0007 0,040
M 100% Concrete 81 0.00008 3.60 305 220 220 220 4746 29 0.37 259 0.95 0.0001 0.0056
N 100% Concrete 805 0.00081 130 540 3.80 3.80 3.80 4746 29 0.37 234 0.95 0.0008 0.0498
AA 100% G’asss"ae’;‘:)("ea"ys"")' 10,468 0.01047 53.54 151.30 391 391 391 4746 29 0.37 233 0.35 0.0037 0.2372
AB 100% G"asss'z‘;(hea"ys"“)' 18,920 0.01892 7041 196.00 452 452 452 4746 29 0.37 226 0.35 0.0066 04153
AC 100% G’asss"ae’;‘:)("ea"ys"")' 10,196 0.01020 88.19 129.50 3.04 3.04 3.04 4746 29 0.37 245 0.35 0.0036 0.2431
AD 100% G"asss'z‘;(hea"ys"“)' 52,671 0.05267 62.61 405.71 8.65 8.65 8.65 4746 29 0.37 191 0.35 0.0184 09813
AE 100% G’asss"ae’;‘:)("ea"ys"")' 22,926 0.02293 67.68 257.11 5.87 5.87 5.87 4746 29 0.37 212 0.35 0.0080 0.4731
AF 100% G"asss'z‘;(hea"ys"“)' 29,391 0.02939 49.39 380.65 9.02 9.02 9.02 4746 29 0.37 189 0.35 00103 0.5412
AG 100% G’asss"ae’;‘:)("ea"ys"")' 37,189 0.03719 38.34 354.70 8.64 864 864 4746 29 0.37 192 0.35 0.0130 0.6931
AH 100% G"asss'fe“:p(hea"VS"i')v 38,374 0.03837 51.54 419.06 9.59 9.59 9.59 4746 29 037 186 0.35 00134 0.6945
Al 100% G’asss"ael‘:j("ea"ys"")v 32,527 003253 36.21 469.53 172 172 172 4746 29 037 175 035 00114 05552
A 100% G"asss'fe“:p(hea"VS"i')v 43,371 0.04337 19.83 342.86 9.38 9.38 9.38 4746 29 037 187 035 00152 0.7898
AK 100% G’asss"ael‘:j("ea"ys"")v 12,505 0.01250 51.10 180.04 4.62 4.62 4.62 4746 29 037 225 035 0.0044 02732
AL 100% G"asss'fe“:p(hea"VS"i')v 38,295 0.03830 58.25 27124 6.06 6.06 6.06 4746 29 0.37 210 0.35 00134 0.7840
o
AM 100% G’asss"ael‘:j("ea"ys"")v 66715 | 006672 a7.02 318.70 737 737 737 4746 29 0.37 200 035 0.0234 12082
AN 100% G"asss'fe“:p(hea"VS"i')v 62,139 0.06214 4278 119.21 270 270 270 4746 29 037 250 035 00217 15145
o
A0 100% G’asss"ael‘:j("ea"ys"")' 27,601 0.02760 36.00 315.87 8.02 8.02 8.02 4746 29 0.37 195 035 0.0007 0.5250
AP 100% G"asss'fe“:p(hea"VS"i')v 18,727 0.01873 39.88 255.78 6.62 6.62 6.62 4746 29 0.37 208 035 0.0066 03748
o
AQ 100% G’asss'fe"e‘;("ea"ys"")v 27,808 0.02781 3927 27322 6.82 6.82 6.82 4746 29 037 204 035 0.0097 0.5524
AR 100% G’asss'fe"e‘:)(hea"ys"“)v 30,327 0.03033 18.92 205.94 8.47 8.47 8.47 4746 29 037 193 035 00106 0.5683
o o
AS Géos:;agg"“e‘e * 90 A;Ial 40,285 0.04028 149 168.25 7.79 7.79 7.79 4746 29 0.37 197 0.32 00129 0.7062
AT 5% Concrete + 95% 33,841 0.03384 8.19 244.27 8.18 8.18 8.18 4746 29 037 194 029 0.0096 05214
Grassland (heavysoil), flat
. ’
AU 100% G'ESS';’I;:’ (heavysoil). | 1q 765 0.01976 3.59 244.98 10.20 10.20 10.20 4746 29 037 183 025 0.0049 0.2510
AV 5% Concrele + 95% 13,325 0.01333 7.26 132.24 4.98 4.98 4.98 4746 29 037 221 029 0.0038 0.2330
Grassland (heavysoil), flat
o 9
AW Géos:;agg"“e‘e * 80 A;Ial 43,504 0.04359 344 27060 10.51 10.51 10.51 4746 29 037 181 039 00170 0.8563
AX 20% Concrete + 80% 1,485 0.00149 0.56 195.40 15.27 15.27 15.27 4746 29 037 162 039 0.0006 0.0261
Grassland (heavysoil), flat
AY 100% G'ESS';’I;:’ (heavysoi). | 4 157 0.00413 127 70.71 424 424 424 4746 29 0.37 229 0.25 0.0010 0.0656
Az 100% Grassland (heavysoll), | 56,115 0.02612 54.73 131.00 3.08 3.08 3.08 4746 29 037 244 035 0.0091 06213

steep

Page 3
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R1 100% Concrete 66 0.00007 13.84 11.20 0.63 0.63 0.63 4746 29 0.37 297 0.95 0.0001 0.0052
R2 100% Concrete 46 0.00005 4.38 10.27 0.75 0.75 0.75 4746 29 0.37 293 0.95 0.0000 0.0036
R3 100% Concrete 20 0.00002 0.74 13.42 153 153 153 4746 29 0.37 273 0.95 0.0000 0.0014
R4 100% Concrete 18 0.00002 8.48 12.98 0.91 0.91 0.91 4746 29 0.37 289 0.95 0.0000 0.0014
RS 100% Concrete 13 0.00001 4.20 9.52 0.80 0.80 0.80 4746 29 0.37 292 0.95 0.0000 0.0010

Total 15.6907

Page 4
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Page 5

Catchment Runoff Received by Stream 2
Catchment a b c TS
Peak runoff
Surface Type :a‘”‘;“e"‘z Area (A), A"e'a’fﬁ ;";f‘" (), I;"’g :’La)"‘m (50 yearreturn | (50 yearreturn | (50 year return R“"°""'|:‘r'fh"f“’ @ CxA 3,
rea (A m | ath (b, period) period) period) (@) mls
T00% Grassland (heawsai. | 173 0.00157 6.68 344 4746 29 037 271 0.0006 0.0415
90% Concrete + 10% 2,762 0.00276 15.59 738 4746 29 037 249 0.0024 0.1682
Grassland flat
700% Grassland (heavysoil, | o3¢ 0.00103 2174 460 4746 29 037 267 0.0004 0.0268
steen
100% Grassland (heavysoil, | 54 255 0.03429 65.73 304.27 4746 29 037 205 00120 06840
T00% Grassland (reawsel) | 7,745 0.06775 54.12 617.15 4746 29 037 169 00237 1.1156
steen
T00% Grassland (reawsel). | 14 667 0.01469 40.00 200.00 4746 29 037 217 0.0051 03108
steen
100% Grassland (heavysoil, | 55 120 0.02215 49.01 375.45 4746 29 037 188 0.0078 0.4060
T00% Grassland (reavysel) | 10,272 0.01027 2475 222.26 4746 29 037 205 0.0036 02048
steen
700% Grassland (reawsai | 5779 0.00278 4997 296.20 4746 29 037 190 0.0010 0.0514
steen
T00% Grassland (reawsel) | 15,047 0.01595 2595 169.55 4746 29 037 222 0.0056 03444
steen
30% Grassland (heavysol),
flat + 70% Grassland 15,375 0.01538 27 7380 4746 29 037 241 0.0049 03292
il)_stean
70% Grassland (heavysoil),
flat + 30% Grassland 24,849 0.02485 13.81 550.37 4746 29 037 156 0.0070 03020
il\_stean
70% Grassland (heavysol),
flat + 30% Grassland 39,109 0.03911 13.62 147,62 4746 29 037 227 00110 06911
il)_stean
15% Concrete + 15%
Grassland (heavysol), flat + | 15 575 0.01227 12.35 103.61 4746 29 0.37 238 0.0052 0.3449
70% Grassland (heavysoil),
ctoon
100% Conarete 929 0.00093 7.30 5888 4746 29 037 247 0.0009 0.0607
Total 5.0814
Units stream 1 stream2 Stream
- st sooe - 1 1
N 2 ! <o oonzs o
" 1 > - 03577 05208 -
oo oo <o
o 005 -
N ooczs oms P
stream 1 stream2
N o s
N e st
m3/s 15.6907 5.0814
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Photo Index Plan

UGC, ref: P036/02 Issue 5, dated February 26
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Detailed Drawings of Drainage Facilities
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SEALANT = i
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7
|
H4
500 + GREATER OF H3 OR H4
NOMINAL SIZE B ~ "
(LARGEST OF H1, H2, H3 & H4) PLAN
300 - 600 150
675 - 900 175 100 100
~A
7\

4

il ID'-“-‘

———A252 MESH OR
EQUIVALENT

STEPPED OR U-CHANNEL
(OR PIPE )

e U-CHANNEL

20 x 20 CHAMFERS
ON ALL SIDES

DEPTH OF RECESS AND DETAILS OF
PRECAST CONCRETE COVERS
(SEE STD. DRG. NO. C2407 )

50
= |

VV ” N

/4

ALTERNATIVE TOP SECTION FOR

350
(OR 650 FOR CATCHPIT
CONSTRUCTED ON OR
ADJACENT TO A FOOTPATH )

50 60 FOR
ﬂ r STEEL GRATINGS

PRECAST CONCRETE COVERS / GRATINGS

SECTION A - A

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES.

2. REFER TO SHEET 5 FOR OTHER NOTES.

STANDARD CATCHPIT DETAILS ﬁ VL oPEA T DopARTHENT
SCALE 1:20 DRAWING NO.
(SHEET 1 OF 5) DATE  JAN 1991 C2405 /1

EBIRE #ZREHS

We Engineer Hong Kong’s Development




EQ. EQ.
%OM X 5£N(x5 LeE k——t——ﬂ ALL SHARP CORNERS
ﬁTO BE ROUNDED OFF

N\

iul = 20 DIA. GALVANIZED
CATC I — || 50 x 50 x 6 50 x 50 x 6 MILD STEEL BARS
ATCHPIT —= | g GMS ANGLES GMS ANGLES
DETAIL 'D’ , I
w
|
5 mm BUTT WELD —~{ L P i
UP SLOPE —— —} - | .,
| —— CATCHPIT ——| - :
] |~ —] . > l/; >
5 mm BUTT WELD — | :\n\ g
| i E 20 DIA. GALVANIZED MILD STEEL
50 x 50 X § i A BARS AT 100 MAX. SPACING. SECTIONAL ELEVATION
GMS ANGLE—L N\ — 7 — ——— [~ BAR ENDS WELDED TO
GMS ANGLES
100 170
MAX MAX.
DETAIL 'C’ | MAX_|
o DETAIL 'A'
(DETAILS OF DOUBLE SIDE OPENING STEEL GRATING FOR L>900mm )
SCALE 1 : 20
r% | V4 20 DIA. GMS BAR
25 |D. PIPE ~N S 20 DIA. STEEL BAR e 25 1D, STEEL PIPES
5 mm BUTT WELD ——_ |, M8 STAINLESS STEEL
=] ANCHOR BOLTS
[ |
T CATCHPIT WALL—» | ' \[’,V'ETP"T'HGQATN”%OEMREPMENT
R \ - | N ___ || c&SPACING
\L /
S0 x 90 X 6 50x50x6TK | [~~~ """y N\N.N |~
GMS ANGLE GMS ANGLE 203
SECTION C - C &
40 x 40 x 3 TK. STEEL BAR PACKERS
5mm  FILLET WELD 170 MAX. WELDED TO GMS ANGLE
5mm  FILLET WELD 40 x 40 x 3 TK.
20 DIA. STEEL BAR
STEEL BAR PACKER o
STEEL BAR PACKER . GMS ANGLE (DETASII(_; LCéF HINGE )
20 DIA. GMS BAR VOID TO BE FILLED BY 1:8
a / CEMENT MORTAR
N
i (=3
- 3 15 DIA. HOLE FOR D
N v HOLDING LOCK g(bl X 5;3N<X3 LGE .
7N P fe——CATCHPIT WALL F 1
50 x 50 x 6 - \ L N T A
GMS ANGLES y < )g < - -
SUFFICIENT SPACE TO BE .
C PROVIDED FOR OPENING

OF THE STEEL GRATING

50 x 50 x 6
SECTION D - D 1 o Hote For / D GMS ANGLES

HOLDING LOCK

SECTIONAL ELEVATION i~
(DETAL C') DETAIL D'
( DETAILS OF HOLE FOR LOCK )
SCALE 1:5

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES.

2. REFER TO SHEET 5 FOR OTHER NOTES. - FORMER DRG. NO. C2405J. Original Signed | 03.2015
REF. REVISION SIGNATURE|DATE

~~<= CIVIL ENGINEERING AND

STANDARD CATCHPIT DETAILS CEDD pEVELOPMENT DEPARTMENT

]

SCALE AS SHOWN DRAWING NO.

(SHEET 2 OF 5) DATE  JAN 1991 C2405 /2

HEBETE BREH We Engineer Hong Kong’s Development




EQ. EQ.
50 x 50 x 6

GMS ANGLE

DETAIL 'F' 40 x 40 x 6
20 DIA. GALVANIZED

s Maks f GMS ANGLE MLD STEEL BARS

.-" a1l — 20 DIA. GALVANIZED MILD STEEL

| ] /'/7 BARS AT 100 MAX. SPACING.
.l a1 BAR ENDS WELDED TO [
UP SLOPE \ | GMS ANGLES s
50 x 50 x 6
- : | - CATCHPIT—» GMS ANGLESJ )
. | : 4
H [
o | Pt SECTIONAL ELEVATION
| ) 1
GMS ANGLE——[ 0O — O

ALL SHARP CORNERS 100 A

MAX MAX.
TO BE ROUNDED OFF

. aa DETAIL 'B'

DETAL & (DETAILS OF SINGLE SIDE OPENING STEEL GRATING FOR L<900mm )
SCALE 1:20
50 50 /

V4 20 DIA. GMS BAR
40 x40 x 6 /
- GMS ANGLES 25 1.D. STEEL PIPES

25 1.D. PIPE *\‘ ﬁ20 DIA. STEEL BAR

CRn 5 mm BUTT WELD ——— M8 STAINLESS STEEL
=t -—- ANCHOR BOLTS
— (A [ SE— WITH 69 MIN. EMBEDMENT
£ \\CATCHPIT WALL— DEPTH AT 250 MAX.
\ o/c SPACING
50 x 50 x 6
GMS ANGLE SR
40 x 40 x 3 TK. STEEL BAR PACKER
s FILLET WELD 170 MAX. WELDED TO GMS ANGLE

40 x 40 x 3 TK. T 20 DIA. STEEL BAR
5mm FILLET WELD STEEL BAR PACKER DETA”— E

DETAILS OF HINGE
40 x 30 x 3 TK, 50 X 50 x 6 ( SCALE 1:5 )
STEEL BAR PACKER GMS ANGLE '
VOID TO BE FILLED BY 40 x 40 X 6
20 DIA. GMS BAR CEMENT MORTAR 8 THICK GMS ANGLES
LOCKING PLATE
15 DIA. HOLE FOR F 20 DIA.
» HOLDING LOCK 8 THICK GMS BAR
3 GMS PLATE —— !
5 mm FILLET WELD l
: ALL ROUND N - ——- N
v b -
40 x40 x 6 | ° = CATCHPIT WAL CATCHPIT |
GMS ANGLES 7 WA'-'-H 4 200 LONG 50 x 50 x 6 GMS
ANGLE FIXED BY 2 NOS.
: / : M8 STAINLESS STEEL
E —— ANCHOR BOLTS WITH
/4 /4 69 MIN. EMBEDMENT DEPTH
SECTION F - F F
SECTIONAL ELEVATION DETAIL 'F’
(DETAIL &) (DETAILS OF LOCKING PLATE )
SCALE 1:5
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES.
2. REFER TO SHEET 5 FOR OTHER NOTES. - FORMER DRG. NO. C2405J. |Original Signed | 03.2015
REF. REVISION ISIGNATURE|DATE

~<= CIVIL ENGINEERING AND

STANDARD CATCHPIT DETAILS CEDD hEVELOPMENT DEPARTMENT

]

SCALE AS SHOWN DRAWING NO.

(SHEET 3 OF 5) DATE  JAN 1991 C2405 /3

HBETHE BEREBE We Engineer Hong Kong’s Development




GMS STEEL GRATING DETAIL 'H'

( SEE DETAILS ON SHEET 2 OR SHEET 3 )

I \ N
R N
A 50 x 50 x 6 GMS ANGLES N
FIXED ON CATCHPIT WALLS BY
M8 STAINLESS STEEL ANCHOR

- BOLTS WITH 69 MIN. EMBEDMENT ¢
4 DEPTH AT 250 MAX. oc SPACING A

/
/4
DETAIL ‘G’ — DETAILS OF STEEL GRATING
CONSTRUCTED ON EXISTING CATCHPIT

SCALE 1:10

: % / GMS BAR
! M8 STAINLESS STEEL
GMS ANGLES —— | ANCHOR BOLTS
I WITH 69 MIN. EMBEDMENT
T~ le 90 1 150f DEPTH AT 250 MAX.
[ DN ok SPACING

EXISTING I 1

CATCHPIT WALL —» . g Lo Z 50 50
{ 25 10.PPE— 20 DIASTEEL B4R
60x60x6TK | |77 I A A Tt

GMS ANGLE O é o et e

60 x 60 x 6 GMS ANGLE

ez
SSSSK

[+—— EXISTING CATCHPIT

5 mm FILLET WELD T A R
ALL ROUND M
\L GMS ANGLE
\ 25 |.D. PIPES
20 DIA. STEEL BAR
290 MAX. 50 ¢ 40 x 3 T SECTION G - G
BAR PACKER WELDED
DETAIL 'H’ TO GMS ANGLE

( DETAILS OF HINGE )
SCALE 1:5

5 mm FILLET WELD
40 x 40 x 3 TK.
BAR PACKER

60 x 60 x 6
GMS ANGLE

5 mm FILLET WELD

4 NSNS
N

% VOID TO BE FILLED BY
S j CEMENT MORTAR

— EXISTING CATCHPIT WALL

50 /
SOXSOXGJ | /4

GMS ANGLE G
M8 STAINLESS STEEL BOLTS <
WITH MIN. 69 EMBEDMENT

DEPTH AT 250 MAX. o SPACING

SECTIONAL ELEVATION
NOTES: ( DETALL 'H')

1. ALL DIMENSIONS ARE IN MILLIMETRES.

2. REFER TO SHEET 5 FOR OTHER NOTES. - FORMER DRG. NO. C2405J. Original Signed

03.2015

REF. REVISION SIGNATURE

DATE

~~<= CIVIL ENGINEERING AND

STANDARD CATCHPIT DETAILS CEDD pEVELOPMENT DEPARTMENT

]

SCALE AS SHOWN DRAWING NO.

(SHEET 4 OF 5) DATE  JAN 1991 C2405 /4

HEBETE BREH We Engineer Hong Kong’s Development




4 40 INTERNAL DIA.
MILD STEEL HANDRAILING

EQ.

AS PER STD. DRG. NO. C2103

=—100 x 100 x 8 GMS ANGLE

150

EQ.

ANCHOR BOLT WITH
69 MIN. EMBEDMENT DEPTH

j@‘/ﬁ M8 STAINLESS STEEL

o/
(Y ip.

[=——CATCHPIT INNER WALL

/
7
M8 STAINLESS 40 INTERNAL DIA.
STEEL ANC;IOR BOLT NS PIPE
25 J 5
TP LvELoF 1 /T == 7 VOID TO BE FILLED
CATCHPIT WALL \ ‘ WS\ \ BY CEMENT MORTAR
B 2 e — o \ ity
IE Ik : K le 100 x 100 x 8
M8 STAINLESS STEEL h i . § GMS. ANGLE
ANCHOR BOLT WITH i i - -
69 MIN. EMBEDMENT DEPTH —| e o M8 STAINLESS STEEL
i i e { ANCHOR BOLT WITH
100 x 100 x 8 GMS ANGLE —+= Q R 7 69 MIN. EMBEDMENT DEPTH
K]

<—— CATCHPIT INNER WALL

END ELEVATION

SECTIONAL ELEVATION

DETAIL 'J'— FIXING DETAILS FOR HANDRAILING

ON TOP OF CATCHPIT WALL

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES.
2. ALL CONCRETE SHALL BE GRADE 20 /20.

3. CONCRETE SURFACE FINISH SHALL BE CLASS
U2 OR F2 AS APPROPRIATE.

4. FOR DETAILS OF JOINT, REFER TO STD. DRG. NO. C2413.

5. CONCRETE TO BE COLOURED AS SPECIFIED.

6. FOR CATCHPITS CONSTRUCTED ON OR ADJACENT TO A FOOTPATH,
STEEL GRATINGS (SEE DETAILS ON SHEET 2 OR SHEET 3 ) OR CONCRETE
COVERS ( SEE STD. DRG. NO. C2407 ) SHALL BE PROVIDED AS DIRECTED
BY THE ENGINEER.

7. IF INSTRUCTED BY THE ENGINEER, HANDRAILING (SEE DETAIL 'J’

ON SHEET 5; EXCEPT ON THE UPSLOPE SIDE ) IN LIEU OF STEEL GRATINGS

OR CONCRETE COVERS CAN BE ACCEPTED AS AN ALTERNATIVE SAFETY
MEASURE FOR CATCHPITS NOT ON A FOOTPATH NOR ADJACENT TO IT.

TOP OF THE HANDRAILING SHALL BE 1000 mm MIN. MEASURED FROM THE

ADJACENT GROUND LEVEL.

8. MINIMUM INTERNAL CATCHPIT WIDTH SHALL BE 1000 mm FOR CATCHPITS

WITH A HEIGHT EXCEEDING 1000 mm MEASURED FROM THE INVERT LEVEL

TO THE ADJACENT GROUND LEVEL. AND, STEP IRONS ( SEE DSD STD. DRG.
NO. DS1043 ) AT 300 mm ¢t STAGGERED SHALL BE PROVIDED.

THICKNESS OF CATCHPIT WALL FOR INSTALLATION OF STEP IRONS SHALL
BE INCREASED TO 150 mm.

9. FOR RETROFITTING AN EXISTING CATCHPIT WITH STEEL GRATING,
SEE DETAIL 'G’ ON SHEET 4.

SCALE

1:5

10. ALL STEEL ANGLES SHALL COMPLY WITH BS EN 10025
AND BS EN 10056.

1. UNLESS OTHERWISE SPECIFIED, ALL WELDS SHALL BE
5 mm CONTINUOUS FILLET WELDS.

12. ALL WELDS SHALL BE CHIPPED, GROUND SMOOTH, BRUSHED
TO REMOVE SLAG PRIOR TO HOT-DIP GALVANIZATION.

13. ALL STEELWORK SHALL BE HOT-DIP GALVANIZED TO
BS EN 1SO 1461. ALL EXPOSED STEELWORK SURFACES
SHALL BE TREATED AND PAINTED IN ACCORDANCE WITH THE
GENERAL SPECIFICATION.

14, SUBJECT TO THE APPROVAL OF THE ENGINEER, OTHER
MATERIALS CAN ALSO BE USED AS COVERS / GRATINGS.

STANDARD CATCHPIT DETAILS ﬁ VL oPEA T DopARTHENT
SCALE AS SHOWN DRAWING NO.
(SHEET 5 OF 5) DATE  JAN 1991 C2405 /5

EBIRE #ZREHS

We Engineer Hong Kong’s Development




GRADE 20 /20 CONCRETE WITH ONE LAYER OF A252 MESH
REINFORCEMENT PLACED CENTRALLY. F2 AND U2 FINISH

100

> @

SECTION A - A

A252 MESH

SLOT FOR LIFTING KEY

/7 20 x 20 CHAMFER
A 3 A
2 s E LN
150 100 100 150
B L < 1500 |
PLAN
TYPE 1 - FOR SPAN UP TO 15 m
GRADE 20 /20 CONCRETE WITH TWO LAYERS OF
A393 MESH A393 MESH REINFORCEMENT EACH WITH
40 CONCRETE COVER. F2 AND U2 FINISH
i “" —_— b{’ ‘A ‘A b#" ‘AA B B ‘A‘ B ‘A‘A —_ 4 4
SECTION B - B
SLOT FOR LIFTING KEY /— 20 x 20 CHAMFER
B 3 B
= .= ] S
T
150 100 100 150
1500 < L < 2 500
PLAN
TYPE 2 - FOR SPANS 1.5 m TO 25 m
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES.
B NAME OF DEPARTMENT AMENDED. Original Signed | 01.2005
2. ALL EXTERNAL EDGES OF THE COVERS
SHALL BE 20mm CHAMFERED. A GENERAL REVISION Original Signed | 12.2002
REF. REVISION SIGNATURE|DATE
~<  CIVIL ENGINEERING AND
PRECAST CONCRETE COVERS CEDD  DEVELOPMENT DEPARTMENT
SCALE 1:10 DRAWING NO.
FOR CATCHPIT AND SAND TRAP ,.1e s oo CO407R
AR FRAE BEHRE AIBEK

We bring the best engineering to life




BERM WIDTH VARIES (1000 MIN.)

-

80 x 60 x 2.2 DIA.
GALVANIZED AND

NON-BIODEGRADABLE

75 THICK
CONCRETE SLAB

FINISHED—
SLOPE
PROFILE

ANCHOR BOLT
AT1m c/
(SEE DETAIL "A’IN

PVC COATED DOUBLE
TWISTED WIRE MESH

EROSION CONTROL MAT

STD. DRG. NO. C2511 /u L

POLYTHENE
SHEET

BRUSHED FINISH OR AS
OTHERWISE DIRECTED

25 x 25 180 i

PIN

! NON-BIODEGRADABLE ‘
EROSION CONTROL MAT

80 x 60 x 2.2 DIA.
GALVANIZED AND PVC
COATED DOUBLE TWISTED

WIRE MESH

U-CHANNELS CONSTRUCTED ON BERM
WITH NON-BIODEGRADABLE
EROSION CONTROL MAT

BERM WIDTH VARIES (1000 MIN.)

[

FINISHED
SLOPE PROFILE

BIODEGRADABLE
EROSION CONTROL MAT

75 THICK
CONCRETE SLAB

BAMBOO STICK OR
WOODEN PEG

BRUSHED FINISH OR AS
OTHERWISE DIRECTED

POLYTHENE
SHEET

BIODEGRADABLE
EROSION CONTROL MAT

|
U-CHANNELS CONSTRUCTED ON BERM
WITH_BIODEGRADABLE

EROSION CONTROL MAT

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES.
2. ALL CONCRETE TO BE GRADE 20 /20.

3. CONCRETE SURFACE FINISH SHALL BE
CLASS U2, F2 OR BRUSHED FINISH
AS DIRECTED.

4. SPACING OF EXPANSION JOINT IN
CHANNELS, BERM SLABS AND APRONS
TO BE 10 METRES MAXIMUM, SEE STD.
DRG. NO. C2413 FOR DETAILS.

SEE STD. DRG. NO. C25112

6. FOR DIMENSIONS T, H, & B, SEE TABLE
BELOW.
7. FOR TYPICAL FIXING PIN DETAILS,

8. MINIMUM SIZE OF 25 x 50 x 300mm SHALL
BE PROVIDED FOR WOODEN PEG.

FINISHED SLOPE
PROFILE

FIXING
PIN ANCHOR BOLT
AT1m c/

(SEE DETAIL 'A’IN

STD. DRG. NO. C2511/2 )

NON-BIODEGRADABLE
EROSION CONTROL MAT

80 x 60 x 2.2 DIA.
GALVANIZED AND
PVC COATED DOUBLE
TWISTED WIRE MESH

80 x 60 x 2.2 DIA.
GALVANIZED AND
PVC COATED DOUBLE
TWISTED WIRE MESH

50 DIA. PVC PIPES
AT 1500 ¢ /¢ WITH
FALL OF 10N 3
WHERE D> 600

TR T
U-CHANNELS NOT CONSTRUCTED ON BERM

FIXING PIN

WITH NON-BIODEGRADABLE
EROSION CONTROL MAT

FINISHED SLOPE
PROFILE

N\

7z
BAMBOO STICK OR §\ I

WOODEN PEG

BIODEGRADABLE
EROSION CONTROL MAT

STICK OR

50 DIA. PVC PIPES
AT 1500 ¢ /¢ WITH
FALL OF 1ON 3

WHERE D>600

T Tl
BAMBOO STICK OR WOODEN PEG
U-CHANNELS NOT CONSTRUCTED ON BERM
WITH BIODEGRADABLE
EROSION CONTROL MAT

9. MINIMUM SIZE OF 10mm DIAMETER WITH
200mm LONG SHALL BE PROVIDED FOR
BAMBOO STICK.

10.THE FIXING DETAILS OF NON-BIODEGRADABLE
AND BIODEGRADABLE EROSION CONTROL MATS
’(\l)g E%(IS?aNG BERM SHALL REFER TO STD. DRG.

OINTS FOR G s SLags [ MINOR AMENDMENT. Original Signed | 07.2018
5. JOINTS FOR CHANNELS, BERM SLAB
; ’ FIXING DETAILS OF BIODEGRADABLE -
éﬁf%ﬁ% éﬁ‘\ﬂgwﬁ‘hé?q nﬁEﬁT.To BE H EROSION CONTROL MAT ADDED. Original Signed | 12.2017
G DIMENSION TABLE AMENDED. Original Signed | 01.2005
SOV S F MINOR AMENDMENT. Original Signed | 01.2004
H T B REINFORCEMENT E GENERAL REVISION. Original Signed | 12.2002
300 P 100 7252 MESH PLACED D MINOR AMENDMENT. Or!g!nal S!gned 08.2001
CENTRALLY AND T=100 C 150 x 100 UPSTAND ADDED AT BERM. Original Signed | 6.99
375 - 600 100 150 | WHEN E>650 B MINOR AMENDMENT. Original Signed | 3.94
675 - 900 195 | 175 é%5N2TR“/AELSL¢ PLACED A MINOR AMENDMENT. Qriginal Signed | 10.92
REF. REVISION SIGNATURE|DATE
DETAILS OF HALF-ROUND AND | g5 CIVIL ENGINEERING AND
U—CHANNELS (TYPE B WlTH g=o=p DEVELOPMENT DEPARTMENT
SCALE DIAGRAMMATIC | DRAWING NO.
EROSION CONTROL MAT APRON)|pATE JaN 1991 C2410I

EBRTE BREE

We Engineer Hong Kong’s Development




TOP INNER EDGE OF CHANNEL

DESIGN CHANNEL DEPTH —

50 MIN. THICK
CEMENT MORTAR

500

MIN, FALL
1:10
e

FALL BETWEEN
110 AND 1:50

LONGITUDINAL SECTION

60 THICK MASONRY FACING ON 50 MIN. THICK
CEMENT MORTAR ( SET IN 1:3 CEMENT /SAND )
OR 75 THICK CONCRETE APRON, AS SPECIFIED;
ALL TO BE OMITTED IF THIS AREA IS SPRAYED
CONCRETE

FINISHED

SLOPE PROFILE

50 MIN. THICK

CEMENT MORTAR

! DIMENSION TABLE

g [ N T

8 AR -

< . ! NOMINAL SIZE
| " . S — “ ’A H

A T B D
NOTES: of |0
—_— \ 300 80 | 100 | 350
T H T L 375 100 150 540
1. ALL DIMENSIONS ARE IN MILLIMETRES. J - . o L e
2 FOR DIMENSIONS OF CHANNELS SEE TABLE. 525 100 | 150 | 615
SECTION A - A S o5 |15 | a0
3. ALL CONCRETE SHALL BE GRADE 20 /20. 575 L e
4. CONCRETE SURFACE FINISH SHALL BE 900 125 | 175 | 8580
CLASS U2 OR F2 AS APPROPRIATE.
G | GENERAL REVISION. Original Signed | 08.2006
5. EXPAN§ION JOINTS SHALL BE PROVIDED AT F NAME OF DEPARTMENT AMENDED. Original Signed | 01.2005
QSMSAQ'O“%J,G" OSNPAé:TlgGDF?GF gl% MCEQTEES WITH DETAILS E | NOTE 6 AMENDED. Original Signed | 01.2004
o ' D GENERAL REVISION. Original Signed | 12.2002
6. 675 - 900 CHANNELS SHALL BE REINFORCED c MINOR AMENDMENT. Original Signed | 08.2001
AS SHOWN ON' STD. DRG. NO. C2410. B | MINOR AMENDMENT. Original Signed | 3.94
A | MINOR AMENDMENT. Original Signed | 11.92
REF. REVISION SIGNATURE|DATE
DETAILS OF ﬁ CIVIL ENGINEERING AND
Py DEVELOPMENT DEPARTMENT
STEPPED CHANNEL SCALE 1:20 DRAWING NO.
DATE  JAN 1991 C2411G

R AERE BinRE AR

We bring the best engineering to life




SLAB REINFORCED WITH
ONE LAYER OF B503 MESH
PLACED CENTRALLY

TYPICAL SECTION

GRADE 20 /20 PRECAST CONCRETE

200 x 100 SLAB WITH F2 FINISH
B503 MESH
15 x 15 CORNER FILLETS
+ *{ ’+ ON ALL EDGES
w
~ [ TR
g !l :Or TUT ) %I
+ l l l 1 1 1
L 1 1 1 1 1 1
L RN T T |
w 1 1 1 1 1 1
N~
* 600

PLAN OF SLAB

U-CHANNELS WITH PRECAST CONCRETE SLABS

(UP TO H OF 525)

o
w)
w
EZ
» O
I
o+
F o 40 X 40 HOT DIP
wZ GALVANISED ANGLE
< =
o <€
woc
o O

e

| MIN. 40 THICK

WIDTH
H+90

75 %
WIDTH

CAST IRON GRATING

TYPICAL SECTION

L@

M

L
L

600mm FOR H < 375mm
400mm FOR H > 375mm

CAST IRON GRATING

(DIMENSIONS ARE FOR GUIDANCE ONLY, CONTRACTOR MAY SUBMIT EQUIVALENT TYPE)

U-CHANNEL WITH CAST IRON GRATING

(UP TO H OF 525)

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETRES.
2. H=NOMINAL CHANNEL SIZE.

3. ALL CAST IRON FOR GRATINGS SHALL BE

GRADE EN-GJL-150 COMPLYING WITH BS EN 1561. E_ | NOTES 3 & 4 AMENDED. Original Signed | 12.2014
D | NOTE 4 ADDED. Original Signed | 06.2008
4. FOR COVERED CHANNELS TO BE HANDED OVER C MINOR AMENDMENT. NOTE 3 ADDED. Original Signed | 12.2005
TO HIGHWAYS DEPARTMENT FOR MAINTENANCE, P
THE GaATING. DETAILS SHALL FoLLOW  THOSE B | NAME OF DEPARTMENT AMENDED. Original Signed | 01.2005
AS SHOWN ON HyD STD.DRG. NO. H3156. A CAST IRON GRATING AMENDED. Original Signed | 12.2002
REF. REVISION SIGNATURE|DATE
COVER SLAB AND CAST IRON | CEDD piviismnciEERING ano
DEVELOPMENT DEPARTMENT
GRATING FOR CHANNELS  [SoAME T2 R ODHE
DATE JAN 1991

EBRTE BREE

We Engineer Hong Kong’s Development




(COVER SLABS IF REQUIRED

|l —

LI RS 31 SROIRESN SRS UL SUTEE FRCEE SVEE RNORR B
INLET ! v MAX. DESIGN WATER LEVEL 300 MN. [~
1IN X = .
—— Z
“— ) |GRADED STONE FILTER “la
- LOWER LAYER SIZE - .
< | =150 mm, UPPER LAYER 1 '
.| S|SIZE 40 ~ 75 m )
3
+ a ~
o
_
: l-:ALL 1IN 40 _OUTLET _
. - ]
LONGITUDINAL SECTION
L 750 MNN.
ril_/T___',‘I'“_/'_f"_l____’_"l‘____l'll_,____‘l‘_,q__f_vl
Cr b - L
I ]
| .
| |
< N | -+ —
[ 1
| [
as} T % — = - -
|
|
|
|
|
|
e
L
PLAN
o
‘ M.S. FLAT BAR NOTES:
. 25y 16 1. ALL DIMENSIONS ARE IN MILLIMETRES.
o 2. NORMALLY FOR DRAINS OF 900 mm DIA. AND BELOW. FOR BIGGER
*—{——M.S. BARS DIA. 16 DRANS AND STEEP TERRAN, SAND TRAP SHOULD BE SPECIALLY
S| AT 100 c/c DESIGNED.
/ 3. SizE
. HOLES DEPTH : D € 750
. DIA. 150 WIDTH : W > 3B
. LENGTH : 4.8D°% h°*X® > 4B
4. GRADED STONE FILTER SHALL BE CRUSHER RUN GRANITE
| ; AGGREGATE.
5. CAPACITY D W L TO BE ACCORDING TO SIZE AND NATURE OF
\ CATCHMENT, PROVIDING DETENTION TIME NOT LESS THAN 5
\ MINUTES FOR MAX. DESIGN FLOW OF INLET.
W
SECTION A-A B REDRAWN BY CAD ORIGINAL SIGNED | 8.8.2001
A GENERAL REVIEW ORIGINAL SIGNED | 2.2.2001
REV. DESCRIPTION SIGNATURE DATE
SAND TRAP REFERENCE DRAWING No.
SoALE DS 1025B
DIAGRAMMATIC




13213

3]

==

SECTION THROUGH PRISING SLOT

SCALE 1:2

300

300
781g 206 32 817 17, 266 17
A 20 8], 250 18
VPRISING sLOT % © 2 .
Ny 1;\\ of '\t o] of o
8| ™ / 12 HOLE FOR é 9 B8 .
fIV 10 BOLT i grﬂ 3
o o
! 218 ‘ 45 ‘ ‘ 37 226 37 ‘
SECTION A-A SECTION B-B
12 HOLE FOR
| 'B 10 BOLT
R15 RIS
el ?\ ' / 7(
. - R3
RS
R3 R3
PRISING SLOT
|A Al
g g =R
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETRES.
2. ALL CORNERS ARE TO BE ROUNDED TO
APPROXIMATELY 2 RADIUS.
, 3.CAST IRON IS TO CONFORM WITH

ool

\ RT3
B e
8 250 8
266
300

PLAN OF FRAME

GRADE 10 BS 1452.

e | seowion | svie | o
DRAINAGE SERVICES DEPARTMENT
GRATED COVER REFERENCE DRAWING No.

AND FRAME

SHE DS 1045B

1:5 OR AS SHOWN ( SHEET 1 OF 2 )




300

f{ )
C ) 300
C ) ‘ 266 ‘
C )
[ « <l | g 2 l. *@IJ
C T I
( )
C D) ELEVATION
\\ =
PLAN
COMPLETE ASSEMBLY
Hz 1.5, 20142014 14201420 M5
QE?L NEl S g g i R
1
- 20 221 221222 —
247
o BoLT SECTION D-D

||i|

e o
ST i J

C ( Dilﬁ& C

5 S| )@

( ):H

8% C il

S ML

L1

2{ d 204 1“ 15

247 ®

LD

PLAN OF GRATED COVER

B REDRAWN BY CAD ORIGINAL SIGNED | 8.8.2001
A GENERAL REVIEW ORIGINAL SIGNED | 2.2.2001
REV. DESCRIPTION SIGNATURE DATE

DRAINAGE SERVICES DEPARTMENT

GRATED COVER
AND FRAME

REFERENCE

SCALE

DRAWING No.

DS 1045B

( SHEET 2 OF 2 )






