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1. Introduction 

 

1.1 Ho Tin & Associates Consulting Engineers Limited was appointed by the Client to 

prepare this sewerage impact assessment to support a Section 12A Application for 

proposed rezoning from "Comprehensive Development Area" and "Green Belt" Zones 

to "Residential (Group A)4" Zone and to amend the Notes of the Zone applicable to the 

site for Proposed Residential Development and Social Welfare Facility (Residential 

Care Home for the Elderly). 

 

1.2 This report presents the SIA for the proposed development under this rezoning 

application. 

 

1.3 The objectives of this SIA are to:- 

 

• indicate any changes/increase in the sewage flow due to the proposed 

residential development under application; 

• assess any potential sewage impacts of the proposed development on the 

existing sewerage facilities; and 

• propose mitigation measures and sewerage improvement scheme, if 

necessary, to minimize any adverse sewage impact. 

 

1.4 The scope of this SIA includes:- 

 

• general site description; 

• identification of existing/planned sewerage facilities for the concerned area; 

• estimation of sewage flow of the proposed development; 

• SIA on the existing sewerage facilities due to the increased sewage flow of 

the proposed development; and 

• proposal of new sewerage facilities to cater for the proposed development if 

found necessary. 

 

 

2. The Subject Site and Proposed Development 

 

2.1 The subject site comprises of at Lot Nos. 398 RP and 2188 in D.D. 121, Tai Tao Tsuen, 

Hung Shui Kiu, New Territories.  It has an area of about 2,138m2 and is located on the 

southeastern side of the ‘Uptown’ residential development and is bounded by Fui Sha 

Wai South Road on the northeastern side.   The subject site is currently zoned 

“Comprehensive Development Area” and “Green Belt” on the Approved Tong Yan San 

Tsuen Outline Zoning Plan No. S/YL-TYST/14 (the OZP).  The site location is shown 

on Figure S1. 

 

2.2 It is proposed to rezone the subject site to "Residential (Group A)4" Zone and to amend 

the Notes of the Zone applicable to the Site for proposed residential development and 

social welfare facility (Residential Care Home for the Elderly) in order to develop the 

subject site with the following parameters: 
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Parameter Remark 

Total number of units of residential development 72 

Population of residential development (average 2.7 

persons/flat) 

195 persons 

Gross floor area (GFA) of RCHE 6,961m2 

3. Existing Sewerage Conditions of the Subject Area

3.1 Drainage Plan including existing sewerage in the vicinity and proposed sewerage 

connection works of the former Proposed Residential Care Home for the Elderly at 

Lot No. 2188 in D.D. 121, Tai Tao Tsuen had been submitted and was approved by 

Buildings Department (“BD”) on 3 November 2022 (hereunder called the “original 

sewerage proposal”).  Copies of the BD approval letter and relevant drawings of the 

original sewerage proposal are enclosed in Appendix 1 for reference.   

3.2 It was proposed in the original sewerage proposal to connect the sewerage of the 

subject development via a proposed sewerage running underneath Fui Sha Wai South 

Road and the emergency vehicular access to the nearest public sewerage manhole at 

the westbound of Castle Peak Road in front of the Uptown Tower 1.  The adopted no. 

of employee and peak sewage flow from Lot No. 2188 in D.D. 121 was 176 (based on 

a GFA of the RCHE = 5313m2) and 4.56l/s respectively under a Peaking Factor of 8 

(total UFF = 0.280m3/day/employee). 

4. Proposed Sewerage Works

4.1 The subject development now comprises of both Lot Nos. 398 RP and 2188 in D.D. 

121. Its anticipated intake year is 2031.  There is not much changes in the sewerage

conditions of the subject area since the BD approving the Drainage Plan.  Therefore,

it is proposed to maintain adopting the original sewerage proposal which was

designed and approved for the then proposed RCHE at Lot No. 2188 in D.D. 121,

except the proposed sewerage is to be connected to an existing 400mm diameter

sewer branch drain at the existing footpath in front of the adjacent residential

development ‘Uptown’ (details of the existing sewer refer to Figure S2) instead of

directly connected to the existing manhole FMH1036685 such that excavation at the

carriageway of Castle Peak Road – Hung Shui Kiu can be avoided as shown in

Figure S3.

5. Design Assumptions and Criteria

5.1 Design approach, assumptions and criteria adopted in the original sewerage proposal 

(included in the BD approved Drainage Plan) are considered still valid and acceptable, 

therefore they are continued to be adopted in this assessment.  Copies of the relevant 

document submitted in associated with the Drainage Plan to BD is enclosed in 

Appendix 2 for reference.   
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Parameter Remark 

Total number of units of residential development 72 

Population of residential development (average 2.7 

persons/flat) 

195 persons 

Gross floor area (GFA) of RCHE 6,961m2 

Bed spaces in the RCHE 450 nos. 

3. Existing Sewerage Conditions of the Subject Area

3.1 Drainage Plan including existing sewerage in the vicinity and proposed sewerage 

connection works of the former Proposed Residential Care Home for the Elderly at 

Lot No. 2188 in D.D. 121, Tai Tao Tsuen had been submitted and was approved by 

Buildings Department (“BD”) on 3 November 2022 (hereunder called the “original 

sewerage proposal”).  Copies of the BD approval letter and relevant drawings of the 

original sewerage proposal are enclosed in Appendix 1 for reference.   

3.2 It was proposed in the original sewerage proposal to connect the sewerage of the 

subject development via a proposed sewerage running underneath Fui Sha Wai South 

Road and the emergency vehicular access to the nearest public sewerage manhole at 

the westbound of Castle Peak Road in front of the Uptown Tower 1.  The adopted no. 

of employee and peak sewage flow from Lot No. 2188 in D.D. 121 was 176 (based on 

a GFA of the RCHE = 5313m2) and 4.56l/s respectively under a Peaking Factor of 8 

(total UFF = 0.280m3/day/employee). 

4. Proposed Sewerage Works

4.1 The subject development now comprises of both Lot Nos. 398 RP and 2188 in D.D. 

121. Its anticipated intake year is 2031.  There is not much changes in the sewerage

conditions of the subject area since the BD approving the Drainage Plan.  Therefore,

it is proposed to maintain adopting the original sewerage proposal which was

designed and approved for the then proposed RCHE at Lot No. 2188 in D.D. 121,

except the proposed sewerage is to be connected to an existing 400mm diameter

sewer branch drain at the existing footpath in front of the adjacent residential

development ‘Uptown’ (details of the existing sewer refer to Figure S2) instead of

directly connected to the existing manhole FMH1036685 such that excavation at the

carriageway of Castle Peak Road – Hung Shui Kiu can be avoided as shown in

Figure S3.

5. Design Assumptions and Criteria

5.1 Design approach, assumptions and criteria adopted in the original sewerage proposal 

(included in the BD approved Drainage Plan) are considered still valid and acceptable, 

therefore they are continued to be adopted in this assessment.  Copies of the relevant 

document submitted in associated with the Drainage Plan to BD is enclosed in 
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Appendix 2 for reference. 

5.2 The key relevant information in the original sewerage proposal are summarized as 

follows: 

5.2.1 Design References – 

• Guidelines for Estimating Sewage Flows for Sewage Infrastructure Planning

(GESF), Environmental Protection Department

• Hong Kong Planning Standards and Guidelines (HKPSG), Planning Department

• Sewerage Manual (SM), Drainage Services Department

• Commercial and Industrial Floor Space Utilization Survey (CIFSUS), Planning

Department

• Sewerage Records retrieved from GeoInfo Map

5.2.2 Unit Flow Factors (UFF) – 

• For domestic flows (for domestic sewage flow estimation of residential

population in the sewerage catchment adjacent to the subject development, the

proposed residential and RCHE development)

Residential Type 
Unit Flow Factors 

(m3/person/day) 

Private R2 0.270 

Institutional and special class 0.190 
Referenced from Table T-1 in GESF 

• For commercial flows (for sewage flow estimation of employed population of

the proposed RCHE)

Commercial Type 
Unit Flow Factors 

(m3/person/day) 

Commercial Employee 0.080 

Commercial Activities 

(a) Specific trades:

 J11 – Community, Social and Personal Services 0.200* 

Total UFF 0.280 
 Referenced from Table T-2 in GESF 
*

UFF for J11 accounts for flows of customers and tenants

5.2.3 Peaking Factors – 

Population Range** 
Peaking Factor (including stormwater allowance)*** 

for Facility with Existing Upstream Sewerage 

(a) For sewers

< 1,000 8 

1,000 – 5,000 6 
 Referenced from Table T-5 in GESF 
** 

Contributing Population = Calculated total average flow (m3/day)/0.27(m3/person/day) 
*** 

To be conservative 
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5.2.4 Catchment Inflow Factor (PCIF) - 1.00 for Yuen Long Catchment as recommended in 

Table T-4 in the GESF is applied to the existing sewerage system to indicate the 

potential net overall ingress of water or waste water to the sewerage system in the 

assessment. 

5.2.5 Hydraulic Analysis – 

• Colebrook-White equation is applied for pipe hydraulic analysis.

• The design roughness coefficients (ks) for all pipes is conservatively taken as

3.0mm (slimed sewer, clayware, under poor condition).

• For small diameter sewer of diameter less than 300mm, the flow velocity of at

least 0.7m/s shall occur daily, or that a gradient of at least 1:DN (i.e. nominal

diameter of the sewer in mm) is provided, provided that a flow of 2 times of

Average Dry Weather Flow (ADWF) is assumed to occur at least once daily.

For larger diameter sewers of diameter up to 900mm, a self-cleansing velocity

of 1.0m/s in full pipe condition shall be achieved.  The maximum flow velocity

at peak flow shall be 3m/s.

5.2.6 Sewage Flow Estimation of the Original Sewerage Proposal – 

• the maximum number of employees in the proposed RCHE is estimated based

on the worker density with reference to the PlanD’s CIFSUS and the maximum

GFA of the RCHE development in the following table:

GFA 

(m2) 

Industry Group# Worker Density 

(No. of Employee/100m2 

GFA) # 

No. of 

Employee 

5,313 
Community, Social 

& Personal Services 
3.3 176 

#
Referenced from Figure 9 – “Worker Density by Industry Group” of the PlanD’s CIFSUS 

• the sewage flow estimation of the RCHE development is illustrated in the

following table:

No. of 

Employee 

UFF 

(m3/day/person) 

ADWF 

(m3/day) 

Peaking 

Factor 

Peak Flow 

(l/s) 

176 0.28 49.28 8 4.56 

• the sewage flow estimation of the private residential development of Uptown

and the Woodside (for assessing the existing DN375 sewer along Castle Peak

Road) is illustrated in the following table:

Contributing 

Sewerage 

Catchment 

No. 

of 

Flat 

No. of 

Residents 

UFF 

(m3/day/person) 

ADWF 

(m3/day) 

Peaking 

Factor 

Peak 

Flow 

(l/s) 

Uptown 734 2,055 

0.27 

554.90 6 38.54 

The 

Woodside 
98 274 

74.09 8 6.86 

5.3 Sewage Flow Estimation of the Subject Development – 

• the maximum number of employees in the proposed RCHE part is estimated in

the following table:
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GFA 

(m2) 

Industry Group# Worker Density 

(No. of Employee/100m2 

GFA) # 

No. of 

Employee 

6,961 
Community, Social 

& Personal Services 
3.3 230 

• the sewage flow estimation of the proposed RCHE part is evaluated in the

following table:

No. of 

Employee or 

Bed Space 

UFF 

(m3/day/person 

or bed space) 

ADWF 

(m3/day) 

Peaking 

Factor 

Peak Flow 

(l/s) 

230 0.28 64.40 8 5.97 

450 0.19 85.50 8 7.92 

Total = 13.89 

• the sewage flow estimation of the residential development part of the subject

development is referenced to Private R2 Residential Type development as

follows:

No. of Residents 
UFF 

(m3/day/person) 

ADWF 

(m3/day) 

Peaking 

Factor 

Peak Flow 

(l/s) 

195 0.27 52.65 8 4.88 

• the total sewage flow estimation (under a Peaking Factor of 8) of the subject

development is therefore as follows:

Contributing Part Peak Flow (l/s) 

RCHE part 13.89 

Residential Development part 4.88 

Total 18.77 

6. Potential Sewerage Impacts

6.1 Sewerage of the subject area is assessed to identify any sewers with inadequate capacity 

arising from the subject development as included in Appendix 3.  Internal sewerage 

system of the subject development will be designed and submitted to BD for approval 

at the later detailed design stage. 

6.2 Results of the assessment of the existing DN400 branch sewer and DN375 sewers at 

Castle Peak Road – Hung Shui Kiu are summarized in the following table: 
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Upstream 

Manhole ID 

Downstream 

Manhole ID 

Sewer 

Length 

(m) 

Peak 

Flow* 

(l/s) 

Sewer 

Hydraulic 

Capacity 

(l/s) 

% of 

Peak 

Flow over 

Sewer 

Hydraulic 

Capacity 

Feature 

FWD1045721 

(400mm dia. 

drain 

IL +8.585) 

FMH1036685 

(IL +8.502) 
13.31 46.678 211.663 28% 

FMH1036685 FMH1043120 41.7 46.678 77.904 75% 

FMH1043120 FMH1036686 3.2 49.250 154.319 40% 

FMH1036686 FMH1036687 19.1 49.250 96.377 64% 

FMH1036687 FMH1036688 41.7 49.250 199.071 31% 

FMH1036688 FMH1036689 3.2 51.823 178.237 36% 

FMH1036689 FMH1036690 41.2 51.823 85.886 75% 

FMH1036690 FMH1036691 39.2 51.823 91.664 70% 

* Peaking Factor = 6 since total population >1,000 and <5,000

7. Conclusion and Recommendations

7.1 The sewage flow generated from the subject development will be collected by an 

internal sewerage system and conveyed into a proposed terminal sewerage manhole 

from which a new sewer will be laid to connect to the existing 400mm diameter 

branch sewer drain at the footpath in front of ‘Uptown’ encroaching upon Castle 

Peak Road – Hung Shui Kiu. 

7.2 From the hydraulic capacity checking of the existing sewers at Castle Peak Road – 

Hung Shui Kiu serving the subject area, it reveals that the existing sewers are capable 

to collect the sewage flow generated from the subject development.  It has been 

assessed that even with the subject development, only about maximum 75% capacity 

of the existing 375mm diameter public sewer at the immediate downstream at Castle 

Peak Road – Hung Shui Kiu will be utilized.  The existing sewer system will still 

have spare capacity to receive the sewage flow generated from other developments 

in the area when necessary. 

7.3 Detailed design of the proposed sewerage connecting works and the internal 

sewerage system will be submitted to the Building Authority who will circulate the 

submission to all relevant departments by means of central processing mechanism 

for comment, for approval prior to commencement of the construction works.   

7.4 In view of the above, the subject development would have no adverse sewerage 

impact on the local existing sewerage system. 
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Figure S2 – Details of the Existing Sewer Branch Drain in front of ‘Uptown’ 
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Appendix 1 - Copies of the BD approval letter and relevant drawings of the 

original sewerage proposal 

























 

Appendix 2 - Copies of the relevant document submitted in associated with 

the Drainage Plan to BD 
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1. Background 
 

1.1 Ho Tin & Associates Consulting Engineers Limited was appointed by the Client to 
prepare this drainage proposal to satisfy the planning approval condition (f) of the 
Section 16 Planning Application No. A/YL-TYST/870. 
 

1.2 A Drainage Proposal was submitted to PlanD in February 2022 and PlanD transmitted 
the following DSD’s comments via a letter to the Applicant on 8 March 2022: 
 
‘In the submitted drainage proposal, only the proposed stormwater drainage 
arrangement was provided while the proposed sewage disposal arrangement was not 
mentioned.  Please clarify your finalized sewage disposal proposal of either 
connection to the public sewer according to the SIA submitted via the subject planning 
application in 2018 or adoption of private sewage disposal facilities such as private 
sewage treatment works.  You are required to provide supplementary information 
regarding sewage disposal arrangement.’ 
 

1.3 This Drainage Proposal has incorporated the DSD’s comments to include a section of 
proposed sewage disposal arrangement, and is resubmitted for satisfying the relevant 
planning approval condition. 

 
1.4 Further DSD’s comments were received via PlanD’s letters dated 29 April 2022 and 

25 May 2022, and they have been responded in this resubmission.  A summary of 
responses to the DSD’s comments is enclosed in this report. 

 
 
2. Objectives and Scope of this Report 

 
2.1 The objective of this report is to propose drainage works in support of the proposed 

development (the ‘subject development’) in ensuring no unacceptable adverse 
drainage impact to be caused on the subject site and the surrounding areas, and 
seeking approvals of the PlanD and DSD in accordance with the planning approval 
condition.  Besides, this report also reconfirms the proposed sewage disposal 
arrangement submitted during the planning application.  

 
2.2 The scope of this report includes: 

(i) identifying existing drainage conditions of the subject area;  
(ii) evaluating flooding susceptibility and potential drainage impacts on the 

subject area;  
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(iii) proposing drainage improvement works; and 
(iv) reconfirming the proposed sewage disposal arrangement. 

 
 

3. The Subject Site and Proposed Development 
 

3.1 The subject site comprises of Lot No. 2188 (former Lots 398 RP (Part) and 404) in 
D.D.121, Tai Tao Tsuen, Hung Shui Kiu, Yuen Long, New Territories.  It has an area 
of about 1,798m2 and is located on the southeastern side of the ‘Uptown’ residential 
development and is bounded by Fui Sha Wai South Road on the northeastern side.   
The site location is shown on Figure D1. 

 
3.2 It is proposed to develop a Residential Care Home for the Elderly (RCHE) with the 

following parameters: 
 

Parameter Remark 
Site area About 1,798m2 
Plot ratio (PR) Not more than 2.96 
Gross floor area (GFA) Not more than 5,313m2 
Height of building Not exceeding 24m (in 7-storeys) 
No. of beds 284 

 
 
4. Existing Drainage Conditions of the Subject Site 

 
4.1 The subject site is located on a generally flat area bounded by the ‘Uptown’ 

residential development and Fui Sha Wai South Road/Hung Tin Road which are now 
served by own stormwater drainage systems and would not discharge onto the subject 
site. 
 

4.2 The subject site was previously used as open storage and is vacant at present.  With 
respect to the drainage information retrieved recently from the GEOINFO Map, there 
should have an existing 450U channel running to the southeast in front of the 
northeastern boundary of the subject site.  The 450U channel would discharge into a 
525mm diameter drain and then into an existing 2000mm x 2000mm box culvert to 
the east of the subject site.  An extract of the relevant recorded existing drainage 
information of the area retrieved from the GEOINFO Map is shown on Figure D2.  



Proposed Social Welfare Facility (Residential Care Home for the Elderly (RCHE)) at Lot No. 2188 (former 
Lot Nos. 398 RP (Part) and 404 )in D.D. 121, Tai Tao Tsuen, Hung Shui Kiu, Yuen Long, New Territories 
                         Drainage Proposal 
 

       
Ho Tin & Associates Consulting Engineers Limited                                                                               Page 3     
 
 

 
4.3 Site inspections were conducted recently.  Colour photos (locations of the photo taken 

shown in Figure D3) showing the existing drainage conditions of the subject area are 
shown in the following: 

  
Plate No. 1 – Existing conditions of the 
subject site 

Plate No. 2 – General view of Fui Sha Wai 
South Road in front of the subject site 
entrance (a refuse collection point is 
located on the opposite side of the subject 
site) 

  
Plate No. 3 – Existing conditions of the 
subject site entrance (Existing Catchpit 1 
is located on the right hand side of the 
entrance but no existing 450U channel is 
found) 

Plate No. 4 – Existing Catchpit 1 and the 
adjacent existing U channel which is 
separated from the Existing Catchpit 1 and 
conveys flow toward Castle Peak Road 
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Plate No. 5 – Far view toward the existing 
2000mm x 2000mm channel showing 
existing Catchpit 2 located beside Fui Sha 
Wai South Road 
 

Plate No. 6 – Existing Catchpit 2 which 
should receive flow from an existing 450U 
channel and discharge into an existing 
525mm diameter drain with respect to the 
GEOINFO Map 

  
Plate No. 7 – View back toward the 
subject site entrance from the existing 
2000mm x 2000mm channel/box culvert 
 

Plate No. 8 – Existing 2000mm x 2000mm 
channel to the east of the subject site 
 

  
Plate No. 9 – Existing outlet of the 525mm 
diameter drain at the existing 2000mm x 
2000mm box culvert (under the road) 
 

Plate No. 10 – Existing 2000mm x 
2000mm channel to the east of the subject 
site (showing an existing outlet of the 
drain of the adjacent lot of the subject site) 
 

 
4.4 With respect to the recent site inspections, it is considered that the existing 450U 

channel in front of the subject site shown in the GEOINFO Map has been damaged 
and the existing 525mm diameter drain between the existing Catchpit 2 and its Outlet 
at the existing 2000mm x 2000mm box culvert still exists. 
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5. Approach and Methodology of Drainage Assessment 
    

5.1 Capability of the existing drainage is assessed and new drainage is proposed in this 
report.  Assessment criteria is based on the recommendation set out in the 
Stormwater Drainage Manual (Fifth edition, Jan 2018) (SDM) issued by DSD.  The 
corresponding runoffs under rainfall intensity for various return period are worked 
out with reference to Rational Method with incorporation of effects due to climate 
change.  The projection of rainfall increase percentage given in Table 28 in SDM, 
i.e. 13.8%, is added to the respective design rainfall intensities in the assessment. 

 
5.2 Flow directions of the surface runoff and catchment boundaries of the subject area 

is shown in Figure D1, and assessment of the major drainage is illustrated in the 
Appendix 1 of this report. 

 
5.3 The subject proposed development would not alter the existing drainage patterns of 

the area and the surface runoff of the subject proposed development would be 
properly collected and conveyed to an appropriate discharge point.  No blockage of 
any existing flow paths would be incurred. 

 
 

6. Proposed Drainage Works 
 

6.1 Peripheral channels with catchpits will be constructed to intercept all surface runoff 
running across the subject site boundary.  Stormwater falling onto the roofs of the 
proposed building(s) of the subject development will be collected and conveyed to 
proposed channels on ground level by building drains.  The flows inside the surface 
channels and peripheral channels will be eventually discharged into a terminal 
manhole with desilting trap (details refer to DSD Standard Drawing No. DS 1090) 
from which the flows will be further discharged into the existing Catchpit 1 outside 
the subject site entrance.  A new 450mm diameter drain will be constructed to 
connect between the existing Catchpit 1 and Catchpit 2.   
 

6.2 With respect to the hydraulic assessment enclosed in the Appendix 1 of this report, 
the existing 525mm diameter drain at the downstream of the Catchpit 2 is still 
adequate to properly convey the estimated peak flow, i.e. the flow in 1 in 200 year 
return period rainfalls, into the existing 2000mm x 2000mm box culvert to the east of 
the subject site without causing any flooding. 
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6.3 Capacity of the existing 2000mm x 2000mm channel/box culvert has also been 
assessed and is confirmed to be adequate to convey the estimated peak flow without 
flooding. 

 
6.4 A proposed stormwater drainage layout is shown on Figure D4.  Detailed designs of 

the drainage system (including building drains) will be submitted to relevant 
government departments via Buildings Department’s central processing mechanism 
for approval at the later stage.  No insurmountable technical problems is envisaged. 

 
6.5 The applicant is committed to obtain all necessary consents from the relevant 

government departments and lot owners, where necessary, in constructing the 
proposed drainage provisions outside the subject site boundary before construction. 

 
 
7. Proposed Sewage Disposal Arrangement 

 
7.1 During processing of the Planning Application No. A/YL-TYST/870, a Final 

Sewerage Impact Assessment (SIA) Report was submitted in support of the planning 
application in March 2018.    It was proposed to connect the sewerage of the subject 
development via a proposed sewerage running underneath Fui Sha Wai South Road 
and the emergency vehicular access to the nearest public sewerage manhole at the 
westbound of Castle Peak Road in front of the Uptown Tower 1.  A copy of the Final 
SIA Report is enclosed in Appendix 2 in this report.  The Existing and Proposed 
Sewerage Layout Plan enclosed in the Final SIA Report is reproduced as Figure S1 
in this report for easy reference. 
 

7.2 Development parameters of the subject development would remain unchanged, 
otherwise application to the Government shall be made, in the planning application 
and in the detailed design for implementation.  Therefore the assessment and 
conclusion in the original Final SIA Report (i.e. in the Appendix 2 of this report) are 
still valid. 

 
7.3 However, in order to enhance the alignment of the proposed connecting sewerage 

between the subject development and the nearest public sewerage manhole, it is 
proposed to realign the proposed connecting sewerage as shown in Figure S2.  Since 
the proposed amendments would mainly only shorten the total length of the proposed 
sewerage alignment, there is no change in the total design sewage flows.  Hence, it 
would not incur any adverse effects upon the existing sewerage system.  Detailed 



Proposed Social Welfare Facility (Residential Care Home for the Elderly (RCHE)) at Lot No. 2188 (former 
Lot Nos. 398 RP (Part) and 404 )in D.D. 121, Tai Tao Tsuen, Hung Shui Kiu, Yuen Long, New Territories 
                         Drainage Proposal 
 

       
Ho Tin & Associates Consulting Engineers Limited                                                                               Page 7     
 
 

design of the proposed sewerage connecting works will be submitted to the Building 
Authority who will circulate the submission to all relevant departments by means of 
central processing mechanism for comment, for approval prior to commencement of 
the construction works. 
 

7.4 With respect to the original submission enclosed in the Appendix 2 of this report 
with modification to reflect the proposed shorter alignment, cover of the proposed 
sewer at carriageway is shown below for information: 

 
Manhole ID Ground Level* 

(mPD) 

(1) 

Invert Level 

(mPD) 

(2) 

Crown Level 

(mPD) 

(for DN225 

SDR 7.4 sewer, 

wall thickness = 

30.8mm, mean 

I.D. = 161mm) 

(3) = (2) + 0.161 

+ 0.0308 

Pipe Cover (m) 

(4) = (1) – (3) 

HSK-01 10.83 10.18 10.37 0.46 
HSK-02 10.59 9.51 9.70 0.89 
HSK-03 10.20 9.09 9.28 0.92 
HSK-04 10.30 8.60 8.79 1.51 

FMH1036685 10.30 8.45 8.64 1.66 
* referenced to the latest topographical survey results enclosed in this report 
 
It is noticed from the above table that standard cover of 900mm at carriageway might 
not be achieved at the section of the proposed sewer near the subject site boundary.  
Invert levels of the proposed sewer will be fine-tuned during detailed design such 
that the standard cover of 900mm at carriageway will be achieved, or otherwise the 
applicant shall seek approval from the maintenance authority of the road, i.e. HyD, 
and concrete surround as recommended in DSD PN No. 1/2019 will be proposed for 
the proposed sewer with cover less than 900mm at carriageway. 
 

 
8. Conclusion and Recommendations  

 
8.1 The subject site area is now vacant.  It is proposed to be developed into a RCHE.   
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8.2 All stormwater collected by the surface channels and building drains of the subject 
development will be conveyed into a terminal manhole with desilting trap from 
which the flows will be discharged to the existing Catchpit 1 outside the subject site 
entrance.  The existing Catchpit 1 and Catchpit 2 outside the subject site boundary 
will be maintained and made good if necessary, and a new 450mm diameter drain 
will be laid between the two catchpits to convey flows to the further downstream.  
The existing 525mm diameter drain between the Catchpit 2 and the outlet at the 
existing 2000mm x 2000mm box culvert to the east of the subject site was checked 
to be adequate to convey the estimated peak flow.  The flow incurred by the subject 
development would not overload the existing drainage of the subject area. 

 
8.3 Sewerage connection between the subject development and the nearest public 

sewerage manhole will be implemented as proposed in the original Final SIA 
Report.  Alignment of the proposed connecting sewerage will be amended to 
shorten the overall flow path as shown in Figure S2.  Invert levels of the proposed 
sewer will be fine-tuned during detailed design to ensure that the standard cover of 
900mm at carriageway will be achieved, or otherwise the applicant shall seek 
approval from the maintenance authority of the road, i.e. HyD, and concrete 
surround as recommended in DSD PN No. 1/2019 will be proposed for the 
proposed sewer with cover less than 900mm at carriageway. 

 
8.4 Detailed drainage and sewerage connecting works designs will be submitted to the 

Building Authority for central processing for approval at the later stage.  No 
insurmountable technical problems is envisaged.  

 
8.5 The applicant will obtain all necessary consents from the relevant government 

departments and lot owners, where necessary, for constructing the proposed 
drainage and sewerage provisions outside the subject site boundary prior to 
construction.  

 
8.6 The subject proposed development would not alter the existing drainage patterns 

and flow paths of the area.  Besides, there is no change in the designed sewage flow 
between the proposal in the subject planning application and the development to be 
implemented.  In conclusion, the subject development with implementation of the 
proposed drainage and sewerage connecting works will not cause any adverse 
drainage and sewerage impacts onto the area. 
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FIGURE D2  -  Extract of the Relevant Recorded Existing Drainage Information of the Area retrieved 
from the GEOINFO Map 
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FIGURE S1  -  Proposed Connecting Sewerage in the Original Final SIA Report 

 



FIGURE S2  -  AMENDED ALIGNMENT OF THE PROPOSED CONNECTING SEWERAGE 
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APPENDIX 1 
 
 

Hydraulic Calculations 
 



Assessment of Hydraulic Capacities of the Drainage System for 1 in 200 year design return period

Using Rational Method
Design Flow = 0.278CiA m3/s for grassland (heavy soil) - steep, C = 0.35

for concrete surface, C = 0.95
Using Manning Equation

R1/6/n(RSf)
1/2 and n= 0.013 for concrete pipe with good surface

Using Gumbel Solution in frequency analysis
Rainfall intensity                = a / (td+b)c where a= 429.5 , b= 2.05 and c= 0.295 in 200 year design return period

referenced to Table 3a – ‘Storm Constants for Different Return Periods of HKO Headquarters’ in SDM 

Using Brandsby William's Equation (for channel flow)
Inlet time t0 = 0.14465L/ (H0.2A0.1) or 2 when the distance is too short

Inlet time t0 to
Point Z = [0.14465 x 370] / {[(133.30 - 20.90) / 370 x 100]0.2 x 46237} = 9.24
for Sub-Catchment 1 = 46,237 m2

Parameters Input
ks (mm) = 0.6 ks (m) = 0.0006
ν (m2/s) = 1.00E-06
g (m2/s) = 9.81

USCP/USMH DSCP/DSMH USGL DSGL USIL DSIL INVERT
DIFF.

LENGTH
(m)

SLOPE
s

SLOPE
 1 IN

t0
(min)

tc (= td)
(min)

RAINFALL
INTENSITY

(mm/hr)

RAINFALL INTENSITY
INCLUDING EFFECT

OF CLIMATE CHANGE
(+13.8%) (mm/hr)

RUNOFF
COEF.

C

SUB-
CATCHMENT

AREA (m2)

EFF.
AREA
(m2)

CUM.
EFF.

AREA
(m2)

DESIGN
FLOW
(m3/s)

SIZE
(mm)

UC
Type

VEL
(m/s)

*FLOW
CAPACITY

(m3/s)

90% FLOW
CAPACITY
(for pipe)

(m3/s)

SPARE
CAPACITY

(m3/s)

Occupancy of
the proposed
channel / pipe

Sub-catchment
Area 4 Point B 2.00 0.95 500 475 475

Point B CP2.1 11.79 11.79 10.99 10.91 0.09 8.50 0.010 100 2.00 2.08 282.59 321.59 0.95 899 854 1,329 0.119 300 UC 1.70 0.14 0.018 87% OK!
CP2.1 CP2.2 11.79 11.56 10.91 10.50 0.41 41.00 0.010 100 2.08 2.48 274.97 312.92 0.95 0 0 1,329 0.116 300 UC 1.70 0.14 0.021 84% OK!
CP2.2 CP2.3 11.56 11.65 10.50 10.40 0.10 10.00 0.010 100 2.48 2.58 273.25 310.95 0.95 0 0 1,329 0.115 300 UC 1.70 0.14 0.022 84% OK!
CP2.3 CP2.4 11.65 11.69 10.40 10.32 0.08 8.00 0.010 100 2.08 2.16 281.03 319.81 0.95 0 0 1,329 0.118 300 UC 1.70 0.14 0.019 86% OK!
CP2.4 CP2.5 11.69 11.48 10.32 10.26 0.06 5.50 0.010 100 2.48 2.54 274.02 311.83 0.95 0 0 1,329 0.115 300 UC 1.70 0.14 0.022 84% OK!
CP2.5 CP2.6 11.48 11.20 10.26 10.15 0.12 11.50 0.010 100 2.48 2.60 272.99 310.66 0.95 0 0 1,329 0.115 300 UC 1.70 0.14 0.022 84% OK!
CP2.6 CP2.7 11.20 11.47 10.15 10.11 0.04 4.00 0.010 100 2.58 2.62 272.57 310.18 0.95 0 0 1,329 0.115 300 UC 1.70 0.14 0.022 84% OK!
CP2.7 TM 11.47 11.32 10.11 9.97 0.14 14.00 0.010 100 2.58 2.72 270.91 308.29 0.95 0 0 1,329 0.114 300 UC 1.70 0.14 0.023 83% OK!

Point A CP1.1 11.75 11.70 10.95 10.59 0.36 36.00 0.010 100 2.00 2.35 277.38 315.66 0.95 899 854 854 0.075 300 UC 1.70 0.14 0.062 55% OK!
CP1.1 CP1.2 11.70 11.64 10.59 10.32 0.27 27.00 0.010 100 2.35 2.62 272.65 310.28 0.95 0 0 854 0.074 300 UC 1.70 0.14 0.063 54% OK!
CP1.2 CP1.3 11.64 11.42 10.32 10.00 0.32 32.00 0.010 100 2.62 2.93 267.48 304.39 0.95 0 0 854 0.072 300 UC 1.70 0.14 0.065 53% OK!
CP1.3 TM 11.42 11.32 10.00 9.87 0.13 13.00 0.010 100 2.62 2.74 270.50 307.83 0.95 0 0 854 0.073 300 UC 1.70 0.14 0.064 53% OK!

TM Existing external
Catchpit 1 11.32 11.50 9.87 9.85 0.02 2.00 0.010 100 0.00 2.76 270.23 307.52 0.95 0 0 2,183 0.187 450 concreted

pipe 2.03 0.32 0.29 0.104 64% OK!

Existing external
Catchpit 1

Existing external
Catchpit 2 11.50 11.56 9.65 9.42 0.23 23.00 0.010 100 0.00 2.95 267.18 304.05 0.95 373 354 2,537 0.214 450 concreted

pipe 2.03 0.32 0.29 0.077 74% OK!

Existing external
Catchpit 2 Existing Outlet 11.56 11.69 9.15 9.10 0.05 15.00 0.003 300 0.00 3.14 264.19 300.65 0.95 0 0 2,537 0.212 525 concreted

pipe 1.29 0.28 0.25 0.039 85% OK!

highest point Point Z 133.30 20.90 370.00 9.24 9.24 0.35 46,237 16,183 16,183
Point Z Point Y 20.90 11.69 18.90 9.10 0.90 450.00 0.002 500 9.24 12.09 196.58 217.03 0.95 60,521 57,495 73,678 4.445 2000 box culvert 2.63 10.50 6.056 42% OK!

total = 106,758
Sub-Catchment Area 1 = 46,237
Sub-Catchment Area 2 = 57,850
Sub-Catchment Area 3 = 373
Sub-Catchment Area 4 = 500
Area of The Site = 1,798

Total = 106,758 m2

(*allow minimum 500mm free board at the design
section of U channels to allow for catchpit/manhole
cover flushing with ground level)

The Existing 2000mm x 2000mm Box Culvert

External Drainage (between the Subject Site and Outfall)

Design Mean Velocity        =

Within the Subject Site



 
 
 
 
 

APPENDIX 2 
 
 

Copy of the Final Sewerage Impact Assessment (SIA) Report 
submitted in support of the planning application in March 2018 

 
 







































 

Appendix 3 - Hydraulic Analysis of Relevant Sewers 

 



Assessment of Hydraulic Capacities of Sewers under Peak Flows

Using Colebrook's White Equation (for pipe flow)

V = - Sqt (8gDs) x log [ks / 3.7D + 2.51v / (D x Sqt (2gDs))]

For precast concrete pipes with 'O' ring joints with poor condition,

ks (mm) = 3 ks (m) = 0.003

ν (m
2
/s) = 1.00E-06

g (m
2
/s) = 9.81

USCP/USMH DSCP/DSMH USGL DSGL USIL DSIL INVERT 

DIFF.

LENGTH         

(m)

SLOPE               

s

SLOPE  

 1 IN

PEAK 

DESIGN 

FLOW (l/s)

SIZE     

(mm)

Drain            

Type

VEL      

(m/s)

FLOW 

CAPACITY 

(l/s)

90% FLOW 

CAPACITY 

(for pipe) 

(l
3
/s)

SPARE 

CAPACITY 

(l
3
/s)

OCCUPANCY 

OF THE 

PROPOSED 

DRAIN

Sewer TM

(D.T.L.)
HSK-01

The subject 

development
11.20 10.83 10.32 10.18 0.14 11.00 0.013 79 18.770 225

concrete 

drain
1.16 45.947 41.353 22.583 45% OK!

HSK-01 HSK-02 Ditto 10.83 10.59 10.18 9.51 0.67 49.00 0.014 73 18.770 225
concrete 

drain
1.20 47.629 42.866 24.096 44% OK!

HSK-02 HSK-03 Ditto 10.59 10.20 9.51 9.09 0.42 48.00 0.009 114 18.770 225
concrete 

drain
0.96 38.080 34.272 15.502 55% OK!

HSK-03 HSK-04 Ditto 10.20 10.30 9.09 8.81 0.28 50.00 0.006 179 18.770 225
concrete 

drain
0.77 30.443 27.398 8.628 69% OK!

HSK-04 HSK-05 Ditto 10.30 10.23 8.81 8.77 0.04 7.80 0.005 195 18.770 225
concrete 

drain
0.73 29.128 26.215 7.445 72% OK!

HSK-05 HSK-06 Ditto 10.23 10.40 8.77 8.56 0.21 38.00 0.006 181 18.770 225
concrete 

drain
0.76 30.241 27.217 8.447 69% OK!

HSK-06 FMH1036685

The subject 

development + 

Uptown

10.40 10.32 8.56 8.46 0.10 8.00 0.013 80 52.618 400
concrete 

drain
1.68 211.663 190.496 137.879 28% OK!

FMH1036685 FMH1043120 Ditto 10.32 9.92 8.45 8.35 0.10 41.70 0.002 417 52.618 375
concrete 

drain
0.71 77.904 70.114 17.496 75% OK!

FMH1043120 FMH1036686

The subject 

development + 

Uptown + 0.5 x 

Woodside

9.92 10.28 8.35 8.32 0.03 3.20 0.009 107 55.190 375
concrete 

drain
1.40 154.319 138.887 83.697 40% OK!

FMH1036686 FMH1036687 Ditto 10.28 10.38 8.32 8.25 0.07 19.10 0.004 273 55.190 375
concrete 

drain
0.87 96.377 86.739 31.549 64% OK!

FMH1036687 FMH1036688 Ditto 10.38 10.77 7.65 7.00 0.65 41.70 0.016 64 55.190 375
concrete 

drain
1.80 199.071 179.164 123.974 31% OK!

FMH1036688 FMH1036689

The subject 

development + 

Uptown + 

Woodside

10.77 10.64 6.40 6.36 0.04 3.20 0.013 80 57.763 375
concrete 

drain
1.61 178.237 160.414 102.651 36% OK!

FMH1036689 FMH1036690 Ditto 10.64 10.92 6.36 6.24 0.12 41.20 0.003 343 57.763 375
concrete 

drain
0.78 85.886 77.297 19.535 75% OK!

FMH1036690 FMH1036691 Ditto 10.92 11.00 6.24 6.11 0.13 39.20 0.003 302 57.763 375
concrete 

drain
0.83 91.664 82.498 24.735 70% OK!

Peak Design Flows (l/s)

The subject develop 18.77 (for Peaking Factor = 8)

14.08 (for Peaking Factor = 6)

Uptown 38.54 (for Peaking Factor = 6)

Woodside 6.86 (for Peaking Factor = 8)

5.15 (for Peaking Factor = 6)

The Existing Sewers along Castle Peak Road - Hung Shui Kiu  (Peaking Factor = 6)

External Drainage (between the Subject Site and Existing Public Sewer)  (Peaking Factor = 8)
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