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1. Introduction

This report presents the drainage impact assessment (DIA) to the existing drainage
system outside the site from the proposed temporary warehouse (storage of
construction materials, metal and electronic parts) and open storage of construction
materials at lots 130 (part), 131, 132 (part), 134 (part), 260 (part), 261 (part), 262, 263,
264 and 268 (part) in D.D.128 and adjoining Government Land, Ha Tsuen, Yuen Long,

New Territories.

The objective of the DIA report is to outline the catchment areas in the vicinity of the
site, identifies and quantifies the potential drainage impact due to the proposed works
and recommend the necessary mitigation measures to alleviate the impacts. The
plan showing the the proposed surface channel and existing drainage system in the

vicinity of the site is appended in Appendix A.

2. Design Parameters & Assumptions

The design criteria to be used for the modeling assessment are based on the standards
set out in the Stormwater Drainage Manual, Fifth Edition (SDM). According to
Section 6.6.1 of the SDM, the existing village drainage system in the vicinity of the
development is classified as main rural catchment drainage system. Table 10 of the
SDM recommends to be adopted a 50 years design return period storm event for the

main rural drainage branch system.

Stormwater Runoff (Q)
The rate of stormwater runoff used in this assessment report is estimated by the

“Rational method” in which the peak runoff is calculated from the formula:
Q = KxixA/3600

where = maximum runoff (L/s)

= design mean intensity of rainfall (mm/hr)

area of catchment (m?)

~ o TRO
[

= runoff coefficient



Time of Concentration (tc)

The time of concentration is defined as the time required for stormwater runoff to
flow from the most remote part of the catchment area to the point in the drainage
system under consideration. Based on the assumptions adopted in the Rational
Method, this is the time taken for the peak runoff to become established at the
considered section.
The time of concentration comprises the time for water flowing within natural
catchments and along the man-made drainage pipes/channels. For natural catchments,
the time of concentration is estimated by the modified form of the Brandsby William’s
equation.

to =0.14465L

HO02 A0

Where to = time of concentration of a natural catchment (min.)
A = catchment area (m?)

H = average slope (m per 100m), measured along the line of natural flow, from

the summit of the catchment to the point under consideration

L = distance (on plan) measured on the line of natural flow between the

summit and the point under consideration (m)

Mean Rainfall Intensity (1)

Mean rainfall intensity-duration curves attached in this report are based on the
Statistical analysis of long term rainfall records from the Hong Kong Observatory. A

return period of 50 years is adopted.

Runoff Coefficient (K)

The value of K is taken as 1 for developed paved area. For vegetated ground, the

value of K is taken as 0.3.



Calculation of flow capacity for Existing Stream and Box Culvert

Manning’s Formula can be used to determine the capacity of the existing stream and

box culvert

Q = flow rate

A = cross sectional area of stream

R = hydraulic radius

S = slope of the stream

K = constant which is 1.49 for S.I. unit

n = surface roughness

3. Existing Drainage Condition

A plan showing the existing catchments is enclosed in Appendix A. Currently, the
surface runoff collected from the site is discharging to the existing 1.5m wide stream
located at the west of the site and connected to existing 1.5m width and 1.1m depth
box culvert. As per the existing site condition, an additional peripheral U-channels
area is considered necessary for the proposed development. A drainage proposal is

required to be carried out for the proposed development.

4. Proposed Stormwater Drainage

The proposed stormwater drainage works include surface U-channels at the peripheral
of the site collecting the runoff from catchments within the site. The U-channels
will connect and discharge the surface runoff to the existing stream located at the west
of the site. Catchpits with 300mm sump are proposed at the discharged points of the
proposed U-Channel to desilt the surface water before discharging to the drainage

outside. The proposed stormwater drainage layout plan is shown in Appendix A.



5. Effect on Drainage Characteristics and Potential Drainage Impact from

Proposed Works

Since the proposed works only consist of the proposed temporary warehouse (storage
of construction materials, metal and electronic parts) and open storage of construction
materials, it is found that the proposed works would not obstruct the flow of the rain
water run-off collected from the catchment areas to existing stream neither at its
up-stream nor immediately down-stream. Besides, the catchment areas have no
significant changes before and after the proposed works. It is considered the
proposed works will not induce any adverse effect to the existing rain-water discharge

system.

The capacity of the existing stream and box culvert was checked and presented in
Appendix B. Based on the assessment, it is found that the existing stream and box

culvert has enough capacity to collect the run-off from its up-stream catchment area.

6. Mitigation Measures On The Existing Streamcourse During Construction

Stage and Operation Stage

A desilted catchpit would be proposed at the runoft’s terminated discharge point prior
to the discharging the runoff to the existing stream. The desilted catchpit would be
constructed during the construction stage to prevent the sand / construction debris
discharged into the existing stream during the construction works.  Erosion
protection measures such as discharge apron would be provided to the existing

streamcourse at the outlet of proposed outfall.

7. The Monitoring of Mitigation Measures

The proposed desilted catchpit would be regularly desilted by the applicant to prevent

sand, silt, cementitious material or other objects from being washed down into the

existing streamcourse.



8. Conclusion

Based on the above discussion, it is considered that no potential drainage impact
would be raised to the existing drainage system in the vicinity of the proposed works
because the stream and box culvert has enough capacity to collect the runoff from its
up-stream catchment areas where the proposed works located. The proposed works
are considered acceptable from the stormwater drainage point of view and will have

no adverse effect on the drainage system outside



Appendix A

The Plan of the Proposed Works
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Appendix B
Drainage Design of Proposed U-channel

and Existing 1.5m Wide Stream & Box Culvert
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Drainage Design

Drainage Design at lot 130, 131, 132,

134, 260 to 264, 268 in DD128 Ha

Project No.: Tsuen, Yuen Long
Prepared by: Ray Cheng

Check for the drainage capactiy of proposed 750UC

Catchment area, Al
A2
Total Area, A

Use Rational Method from Geo-Manual

Q = kiA/3600

Longest distance from summit point to outlet, CP10
Shortest distance from summit point to outlet, CP10

Elevation of remote point (Pt A)
Elevation of outlet point, CP10

Average fall, H

From TGN30

T.

= 10.19

0.14465 x Ly / (H*? x A™Y

Page no.

Date: 15-Aug-24
12696 m’ Assume k = 1.0 for paved surface
2436 m’ Assume k = 0.3 for unpaved surface
16696 + 0.3x2436
134268  m’
where, Q = Maximum runoff (lit/sec)

k = Runoff coefficient
i = Design mean intensity of rainfall (mm/hr)

A = Total catchment area (mz)

Assume a lin 50  year design rainfall return period for rural area

From Geo-Manual (Fig 8.2)

265
Q = kiA/60
67485

—--
Il

From TGN 43A1
For proposed 750 UC with 1 in

Maximum capacity
The corresponding velocity

mm/hr
x 1.138
lit/min

100

(Ld) = 31000 m
(Ls)= 183.00 m
35.20 mPD
10.70 mPD
(z1-2,)/Lg x 100
13.39 m per 100m
min
gradient
74700 lit/min > 67485 ok.
3.35 m/s < 4 ok.
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Drainage Design

Drainage Design at lot 130, 131, 132,
134, 260 to 264, 268 in DD128 Ha
Tsuen, Yuen Long

Ray Cheng

Project No.:
Prepared by:

Check for the drainage capactiy of proposed 750UC

Catchment area, A3 =

Use Rational Method from Geo-Manual

Q = kiA/3600

Longest distance from summit point to outlet, CP11(s)
Shortest distance from summit point to outlet, CP11(s)

Elevation of remote point (Pt A)
Elevation of outlet point, CP11(s) =

Average fall, H

From TGN30

T, = 0.14465 x Ly / (H** x A™")
= 12.89

Assumea lin 50
From Geo-Manual (Fig 8.2)

i = 255 mm/hr
Q = kiA/60 x 1.138
61907 lit/min
From TGN 43A1
For proposed 750 UC with 1 in 100

Maximum capacity =

The corresponding velocity

Date:

12800

where,

35.20
7.24

(z1-2,)/Lg x 100
11.65

year design rainfall return period for rural area

gradient

74700
335

Page no.

15-Aug-24

2

m Assume k= 1.0 for paved surface

Q = Maximum runoff (lit/sec)
k = Runoff coefficient
i = Design mean intensity of rainfall (mm/hr)

A = Total catchment area (mz)

(Ld) = 375.00 m
(Ls)= 240.00 m
mPD
mPD
m per 100m
min
lit/min > 61907 o.k.
m/s < 4 ok.
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Drainage Design Page no.

Drainage Design at lot 130, 131, 132,

134,260 to 264, 268 in DD128 Ha
Project No.: Tsuen, Yuen Long Date: 15-Aug-24
Prepared by: Ray Cheng

Check for the drainage capactiy of proposed 525UC

Catchment area, A4 = 4033 n’ Assume k = 1.0 for paved surface

Use Rational Method from Geo-Manual

Q =kiA/3600 where, Q = Maximum runoff (lit/sec)
k = Runoff coefficient
i = Design mean intensity of rainfall (mm/hr)

A = Total catchment area (mz)

Longest distance from summit point to outlet, CP11(s) (Ld) = 137.00 m
Shortest distance from summit point to outlet, CP11(s) Ls)= 12000 m
Elevation of remote point (Pt C) = 13.72 mPD
Elevation of outlet point, CP11(s) = 7.24 mPD

Average fall, H (z-2,)/Ls x 100

5.40 m per 100m

From TGN30

0.14465 x Ly / (H"? x A™)
= 6.17 min

—
Il

Assumea lin 50  year design rainfall return period for rural area
From Geo-Manual (Fig 8.2)

i = 310 mm/hr
Q = kiA/60 x 1.138
23713 lit/min
From TGN 43A1
For proposed 525 UC with 1 in 100 gradient
Maximum capacity = 32400 lit/min > 23713 o.k.

The corresponding velocity 2.50 m/s < 4 ok.
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Drainage Design Page no.

Drainage Design at lot 130, 131, 132,

134, 260 to 264, 268 in DD128 Ha
Project No.: Tsuen, Yuen Long Date: 29-Oct-24
Prepared by: Ray Cheng

Check for the drainage capactiy of existing stream and box culvert

2

Catchment area, AS = 48151 m Assume k = 1.0 for paved surface
A2 = 2436 m’ Assume k = 0.3 for unpaved surface
A6 = 2814
Total Area, A = 48151 + 0.3x(2436+2814)
= 49726 m’

Use Rational Method from Geo-Manual

Q =kiA/3600 where, Q = Maximum runoff (lit/sec)
k = Runoff coefficient
i = Design mean intensity of rainfall (mm/hr)

A = Total catchment area (mz)

Longest distance from summit point to outlet, Pt Y (Ld) = 400.00 m
Shortest distance from summit point to outlet, Pt Y (Ls) = 25500 m
Elevation of remote point (Pt C) = 36.50 mPD
Elevation of outlet point, Pt Y = 7.24 mPD
Average fall, H = (21-2,)/Ls x 100

= 11.47 m per 100m
From TGN30

0.14465 x Ly / (H*? x A™"
= 12.02 min

T.

Assume a lin 50  year design rainfall return period for rural area
From Geo-Manual (Fig 8.2)

i = 260 mm/hr
Q = kiA/60 x 1.138
245215 lit/min



Drainage Design and Checking

Project No.: Date: 29-Oct-24
Prepared by: Ray Cheng
Check for the drainage capactiy (Existing trapezoidal shape Stream course)

Page no.

From Manning Equation, for existing 0.9m width bottom and 1.5m width top and 1.5m depth trapezoidal streamcourse B=1.5m
Max. capacity of streamcourse, Q= k (R2/ 3)(S” 2) A
n y=1.5m
R=A/PandP=b+B +yi
R= 0.39 k= 1.49 ) b=09m
S =0.025 n=0.04
Q=342288 lit/min > 245215 lit/min O.K.

Ex. Streamcourse

yi=1.53m



Drainage Design and Checking Page no.

Project No.: Date: 29-Oct-24
Prepared by: Ray Cheng
Check for the drainage capactiy (Existing 1.5m width and 1.1m depth Box Culvert)
From Manning Equation, for existing 1.5m width and 1.1m depth Box Culvert Ex. Box Culvert
Max. capacity of streamcourse, Q= k (R2/ 3)(S” 2) A
n y=1.Im

R=A/PandP=2y +B

A
v

R=0.50 k=149 B=15m
S=0.025 n =0.04

Q=402226 lit/min > 245215 lit/min OK.
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Appendix C

Photo of Existing Stream and Box Culvert



Photo of Existing Stream




Photo of Existing Box Culvert




