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1 Introduction

Under the Environmental Impact Assessment (EIA) Ordinance, the EIA Report and the
Environmental Monitoring and Audit (EM&A) Manual (Register No.: AEIAR-184/2014) prepared
for the “Tai Shue Wan Development at Ocean Park” (the Project) were approved by the
Environmental Protection Department (EPD) on 27 August 2014. The Environmental Permit (EP)
has been subject to variation and the current Permit No. is EP-487/2014/A issued on 10 January
2018.

In Section 7.3.2 of the EIA report, it is stated that the sewage generated from the Project and the
existing facilities of Ocean Park at Tai Shue Wan (ADWF 1,286.1 m®/day) will be collected by a
network within the Project area to a pump room within the proposed Water Park building. Sewage
will be temporarily collected in a sump pit with a minimum size of 12m?® and then conveyed by
twin rising main, 2 x 150mm diameter, up the hillside. The sewage will be discharged ultimately
to an existing 450mm diameter sewer via the government sewerage manhole: FMH7056262 at
Nam Long Shan Area.

As mentioned in Section 7.6 of the EIA report, the adverse impact to the sewerage system due
to the Project was not anticipated. Nevertheless, potential septicity impacts caused by increased
retention time meaning the available dissolved oxygen and nitrate consumed by the biomass and
the effluent should be minimised. Appropriate design measures as recommended in the approved
EIA report should be considered and adopted to avoid septicity problem and associated odour
impact arising from the sewerage facilities of the Project.

As stipulated in Condition 2.12 of the EP, the Permit Holder shall, no later than one month before
the operation of the rising mains (as shown in Appendix A), submit four hard copies and one
electronic copy of a Detailed Design Report for Sewerage Facilities to the Director of
Environmental Protection for approval. The Report shall be certified by the Environmental Team
(ET) Leader and verified by the Independent Environmental Checker (IEC) as conforming to the
information and recommendations contained in the approved EIA report. No operation of the rising
mains shall be allowed prior to the approval of the Report.

Mott MacDonald Hong Kong Limited has been commissioned by the Ocean Park Corporation to
prepare and submit the Detailed Design Report for Sewerage Facilities to meet Condition 2.12 of
the EP.
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2 Minimisation of Septicity Problem and
Associated Odour Impact

To control the septicity problem and associated odour impact of sewage caused by the operation
of the sewage pumping facilities and associated rising mains, the following preventive measures
have been recommended in the approved EIA Report:-

1. The retention time of sewage in the sump pit shall be minimised and shall be not
exceeding 30 minutes;

2. The rising main would be constructed using ductile iron pipes with epoxy internal linings
complying with BS EN 589:1995;

3. The design minimum velocity within the rising mains shall be 1m/s at full bore condition;
and

4. Direct injection of chemical could also be used.

The approved EIA was prepared based on the estimated ADWF of 1,286.1 m3/day for the existing
and proposed facilities including the proposed Water Park Development, future Spa Hotel and
Fisherman’s Wharf Hotel. In accordance with the updated sewage discharge estimation (ADWF)
received from the Project Designer for the aforesaid facilities is about 1,023.83 m3/day (see
Appendix B). The updated sewage flow is below the estimated ADWF under the approved EIA
and this shall be considered acceptance as the sewage flow is less than the previous assessed
flow rate in the approved EIA Report.

The sewage disposal arrangement by pumping as recommended in the approved EIA has been
adopted in the Project. A set of sewerage design drawings has been collected and the information
are presented in Appendix C. Based on the received design drawings and as confirmed by the
Permit Holder, one duty 300mm rising main and one standby 300mm rising main has been
adopted in the Project.

As stipulated in Section 7.7.1 of the approved EIA Report, the sewage sump pit shall be designed
to limit the sewage retention time in the sump pit to not exceeding 30 minutes.

Based on the design calculation as enclosed in Appendix D, the current designed pump rate of
the sewage facilities is about 100 L/s and the pump sump has been designed to have a volume
of about 48m?3 for handling of the design peak flow. The retention time required for a pumping
cycle during peak flow period is calculated to be about 15.1 minutes which is not exceeding 30
minutes as stated the approved EIA report.

The design retention time of sewage in the sump pit is considered satisfying the requirement of
retention time as stated in the approved EIA report.

As mentioned in Section 7.7.1 of the approved EIA, the designed sewage pumping system shall
be designed in accordance with the Sewerage Manual published by the Drainage Services
Department (DSD) and the requirement on self-cleansing velocity shall also be achieved. The
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design minimum velocity within the rising mains would be 1m/s at full bore condition as suggested
in the Sewerage Manual Part 1 to avoid the septic and odour problems.

As confirmed by the Permit Holder (see Appendix E), one duty 300mm rising main and one
standby 300mm rising main are provided to convey the sewage from the sump pit to public
sewerage systems. Based on the designed pump rate of 100 L/s, the self-cleansing velocity of
the rising main is about 1.41 m/s which is acceptable.

The calculation for self-cleansing velocity of the rising main is provided in Appendix D.

In Section 7.7.1 of the EIA report, direct injection of chemicals is suggested to be used to control
septicity. The sewerage system of the Project is designed with calcium nitrate injection to the
sewage tank with a frequency of 10 kg/hr for septicity control (see Appendix F and Appendix
G).

The rising mains are constructed from ductile iron pipes and fittings to BS EN598 Class K12,
flange joints to BS 4504 PN16 with sulphate-resisting high alumina cement mortar as the internal
lining (refer to the material schedule provided in Appendix F). Although epoxy internal lining has
been suggested for the ductile iron pipes, Ductile iron pipe lined internally with cement mortar is
not uncommon in Hong Kong. The material schedule has been submitted and approved by
Building Department for use of the Project; thus, it is considered that use of sulphate-resisting
high alumina cement mortar, instead of previously suggested epoxy, as internal lining of the
ductile iron pipes is acceptance.

415089 | 03 | C | Sep 2021
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3 Conclusion

To prevent septicity from occurring in the sewage pump pit and rising mains, mitigation measures
have been thoughtfully considered and adopted under the detailed design stage in accordance
with the information and recommendations contained in the approved EIA Report.

The current designed pump rate of 100 L/s of the sewage facilities provided the retention time of
15.1 minutes for the sump pit which is less than 30 minutes mentioned in Section 7.7.1 of the
approved EIA report to avoid the septic and odour problems.

Direct injection of calcium nitrate into the sewage tank has been designed in the control of
septicity. Furthermore, the rising mains are constructed from ductile iron pipes and fittings
complying with BS EN 598:1995 with sulphate-resisting high alumina cement mortar as the
internal lining. In addition, the self-cleansing velocity of the rising mains is 1.41 m/s which is
greater than the designed minimum velocity of 1m/s at full bore condition as suggested in the
Sewerage Manual Part 1.

In conclusion, it is considered that the information and recommendations contained in the
approved EIA report for potential septicity problem and associated odour impact have been
adopted in the detailed design of the sewerage facilities.
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Appendix A Location of Proposed Rising
Main and Sewage Facilities
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Appendix B Sewerage Rising Mains
Design Report
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ME1831 - TSW - Waterpark & Future Hotels

Sewage Discharge Estimation

Based on the architectural layout plan received from Aedas on 16 May 2014.

1. Sewage Discharge Estimation for Waterpark & Existing Ocean Park Facilities
Discharge From Population

Building / Population Daily Water Discharge Rate Daily Water
Activity Area Source (person) (I/person/day) Discharge (m°/day)
Waterpark Guest *Note 10 10500|*Note 1 20 210.00
Staff *Note 8 500|*Note 2 80 40.00
Sub-total 250.00
Discharge From F&B
Daily Water
Discharge Rate
GFA (m?) UFA (m?) No. of Guest No. of Employee (I/person/day) |Daily Water
Source *Note 9 *Note 4 *Note 12 *Note 13 *Note 5 Discharge (m3/day)
L1 - Restaurant 1 1080 756 504 50 1580 79.63
L1 - Restaurant 2 645 452 301 30 1580 47.56
L1 - Canteen 275 193 128 13 1580 20.28
L2 - Restaurant 1 406 284 189 19 1580 29.94
L2 - Restaurant 2 135 95 63 6 1580 9.95
L3 - Snack Bar 80 56 37 4 1580 5.90
Sub-total 193.26
Demand From Cleansing Water
Water
No. of Cleansing Consumption of
Point Each Point Daily Water
Source *Note 8 (L/ Point) Discharge (m3/day)
Cleansing Water 100 45 4.5
Sub-total 4.50
Discharge From Existing TSW Facilities
Estimated Daily
Water Discharge
due to extended
operating hours
Source Meter No. Existing Meter Reading (m3/day) (m3/day)
Development Headland &
Inter-Mediate Rides M10-600668 *Note 6 0.40 0.47
Headland and Intermediate
Rides Flume Ride M11-480038 *Note 7 60.00 70.00
Sub-total 70.47
Total Daily Water Discharge (m3/day) ((a) + (b) + (c)+ (d)) 518.22
Unit Contribution Flow ( m3/person/day) 0.27
Contributing Population (Person) 1919.34
Peaking Factor 5.00
Total Peak Discharge Flow Rate (I/s) 51.41
Proposed Main Sewer Size (mm dia.) 300.00
Velocity of Discharge (m/s) 1.33
Gradient 1:150

(b)

*Note 5
*Note 14
*Note 3

*Note 11
*Note 11
*Note 11

Rev.:

Date :

0
17-75A-14

No.

of Opening

Hour (Hours)

Opening Hours

14 9am - 11pm
14 9am - 11pm
No. of Opening

Hour (Hours)

Opening Hours

14 9am-11pm

14 9am-11pm

14 9am-11lpm

14 9am-11lpm

14 9am-11pm

14 9am-11pm
No. of Opening

Hour (Hours)

Opening Hours

14

9am-11lpm

No.

of Opening

Hour (Hours)

Opening Hours

14

9am-11pm

14

9am-11lpm




2. Sewage Discharge Estimation for Fisherman's Wharf Hotel

Discharge From Future Hotel - Fisherman's Wharf Hotel

*Note 5

*Note 14

*Note 3

*Note 11
*Note 11
*Note 11

(f)

*Note 5
*Note 14
*Note 3

*Note 11
*Note 11
*Note 11

*Note 5
*Note 14
*Note 3

*Note 11
*Note 11

Daily Water!
Discharge Rate
No. of Population Density (I/person/day) |Daily Water
Source Guestroom (No. of Employee/ room) No. of Employee *Note 5 Discharge (m3/day)
Fisherman's Wharf Hotel 460|*Note 8 0.5 230 1580 363.40
Sub-total 363.40
Total Daily Water Discharge (m3/day) (e) 363.40
Unit Contribution Flow ( m3/person/day) 0.27
Contributing Population (Person) 1345.93
Peaking Factor 5.00
Total Peak Discharge Flow Rate (l/s) 21.03
Proposed Main Sewer Size (mm dia.) 200.00
Velocity of Discharge (m/s) 1.40
Gradient 1:90
3. Sewage Discharge Estimation for Spa Hotel
Discharge From Future Hotel - Spa Hotel
Daily Water
Discharge  Rate
No. of Population Density (I/person/day) |Daily Water
Source Guestroom (No. of Employee/ room) No. of Employee *Note 5 Discharge (m3/day)
Spa Hotel 180[*Note 8 0.5 90 1580 142.20
Sub-total 142.20
Total Daily Water Discharge (m3/day) (f) 142.20
Unit Contribution Flow ( m3/person/day) 0.27
Contributing Population (Person) 526.67
Peaking Factor 6.00
Total Peak Discharge Flow Rate (I/s) 9.88
Proposed Main Sewer Size (mm dia.) 150.00
Velocity of Discharge (m/s) 1.37
Gradient 1:70
4. Main Sewer Sizing
Total Daily Water Discharge (m3/day) (f) 1023.83
Unit Contribution Flow ( m3/person/day) 0.27
Contributing Population (Person) 3791.96
Peaking Factor 5.00
Total Peak Discharge Flow Rate (l/s) 80.62
Proposed Main Sewer Size (mm dia.) 375.00
Velocity of Discharge (m/s) 1.35
Gradient 1:180

Peak Discharge
Source Flow Rate (I/s)
Water Park 51.41
Fisherman's Wharf Hotel 21.03
Spa Hotel 9.88
Main Sewer 80.62
Proposed Main Sewer Size (mm dia.) 375
Velocity of Discharge (m/s) 1.35
Gradient 1:180

(Take 90 L/s)

*Note 1: Data taken from "Plumbing Engineering Services Design Guide - Hot and cold water supplies",

Table 2: Daily Water Demand - Sports Changing - Swimming Pool: 20L/ person.

*Note 2: Data taken from "EPD/TP 1/05 Guidelines for Estimating Sewage Flows for Sewage Infrastructure Planning", Table T-2 - Commercial Employee: 80 L/day.

*Note 3: Data taken from "EPD/TP 1/05 Guidelines for Estimating Sewage Flows for Sewage Infrastructure Planning", Table T-5 - Peaking Factors.

*Note 4: Assume 70% of the GFA is UFA.

*Note 5: Data taken from Section 12.1 "EPD/TP 1/05 Guidelines for Estimating Sewage Flows for Sewage Infrastructure Planning"

*Note 6: By referring to the Meter Reading in April of "Average Daily Consumption" table of the bill (Charge No.: 90930800009) for "Development Headland &

Inter-Mediate Rides" and taking the peak value in the entire year.
*Note 7: By referring to the Meter Reading in January of "Average Daily Consumption" table of the bill (Charge No.: 74650000008) for "Headland and Intermediate Rides

Flume Ride" and taking the peak value in the entire year.

*Note 8: Figures estimated by Meinhardt.

*Note 9: Data taken from the architectural layout plan received from Aedas on 3 April 2014'

*Note 10: Figures taken from "100% Schematic Design Report" received on 7 Feb 2014 From Aedas.

*Note 11: Take 2/3 bore in pipe sizing.

*Note 12: Assume 1 guest occupies 1 .5m’ of the seating area.

*Note 13: Assume 1 employee serves 10 guests.

*Note 14: According to "EPD/TP 1/05 Guidelines for Estimating Sewage Flows for Sewage Infrastructure Planning",
Contributing Population is the Calculated Average Flow (m3/day) divided by UFF of Restaurants & Hotels and Commercial Employee.

*Note 11

Opening Hours

24 hours a day

Opening Hours

24 hours a day

*Note 8

*Note 8
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Appendix C  Sewage Design Drawings

Remark

All occurrences of local head loss included in the design drawings (i.e. bends, elbows, valves, tee
etc.) are considered in the hydraulic design. Please refer to Appendix D for design calculation.
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SEWERAGE RISING MAINS

MANHOLE LEGEND:
WORKING SITE BOUNDARY MHX. XX
CL +XX. XX
CATCHPIT A1 4300 XX-300
DRAINPIT A2 +XX.XX-400
A3 +XX.XX-700 |
DRAINAGE MANHOLE X1 +XX.XX-900
HERE E1 ETC IS MANHOLE TYP |
W kiE, —=— SIZE OF PIPE
SEWERAGE MANHOLE |
(WHERE E1 ETC IS MANHOLE TYPE) \& -'
DRAINAGE PIPE
CL  COVERLEVEL
SEWERAGE PIPE X1 INVERT LEVEL OF OUTLET PIPE
SEWERAGE RISING MAIN PIPE A1 INVERT LEVEL OF FIRST INLET PIPE,
ROTATING CLOCKWISE FROM THE QUTLET PIPE
INVERT LEVEL OF SECOND INLET PIPE,
ALIGNMENT CENTERLINE ROTATING CLOCKWISE FROM THE OUTLET PIPE

U CHANNEL (xxx = WIDTH)
STEPPED CHANNEL (xxx = WIDTH)

ROCK FACE
SOIL FACE

CUT SLOPE

EXISTING U-CHANNEL TO BE ABANDONED
EXISTING STEPPED CHANNEL TO BE ABANDONED

EXISTING STORMWATER DRAINAGE PIPE
EXISTING STORMWATER DRAINAGE PIPE TO BE ABANDONED

EXISTING SEWER

EXISTING SEWER TO BE ABANDONED

EXISTING JOINT CHAMBER

EXISTING CATCHPIT

EXISTING CATCHPIT TO BE ABANDONED

EXISTING ROAD GULLY

EXISTING ROAD GULLY TO BE ABANDONED

EXISTING STORMWATER DRAINAGE MANHOLE

EXISTING STORMWATER DRAINAGE MANHOLE TO BE ABANDONED

EXISTING SEWERAGE MANHOLE
EXISTING SEWERAGE MANHOLE TO BE ABANDONED

INVERT LEVEL OF THIRD INLET PIPE,
ROTATING CLOCKWISE FROM THE OUTLET PIPE

PAR

."’I

i P
i
K 2
F
g .

GENERAL NOTES:

A

b

ALL DIMENSIONS ARE IN MILLIMETRES UNLESS OTHERWISE INDICATED.

ALL LEVELS ARE IN METRES ABOVE PRINCIPAL DATUM.

ALL EXISTING PIPES AND UTILITIES SHOWN ON DRAWINGS ARE INDICATIVE
ONLY AND BASED ON AVAILABLE RECORDS. THE CONTRACTOR SHALL LOCATE
ALL EXISTING PIPES AND UTILITIES ON SITE AND REPORT ANY
DISCREPANCIES TO THE PROJECT MANAGER.

THE CONTRACTOR SHALL ORGANIZE HIS INSTALLATION WORK FOR ANY
UTILITY SERVICE SUCH THAT IT SHALL NOT CAUSE CONFLICT OR DISRUPTION
WITH ANY DUCT, PIPE, CABLE OR ANY OTHER UTILITY WORKS OR DRAINAGE
WORKS PREVIOUSLY INSTALLED.

STRUGTURAL DETAILS WILL BE-UNDER SEPARATE-SUBMISSION.

DRAI
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i e

NAGE AND SEWERAGE NOTES:

1.

10.

1.

ALL PIPES AND FITTINGS FOR SEWER APPLICATION SHALL BE DUCTILE IRON (DI} PIPES
COMPLYING WITH BS EN 598 : 2007.

ALL PIPES AND FITTINGS FOR SEWER APPLICATION SHALL BE LINED INTERNALLY WITH
HIGH ALUMINA CEMENT MORTAR CONFORMING TO BS EN 598 : 2007.

DI PIPES SHALL BE EXTERNALLY COATED WITH METALLIC ZINC IN ACCORDANCE WITH BS
4772 : 1998 CLAUSE 3.1 AND ALL FITTINGS SHALL BE EXTERNALLY COATED WITH A COATING
OF ZINC RICH PAINT IN ACCORDANCE WITH BS 4772 : 1998 CLAUSE 3.1.5(b). AFTER ZINC
COATING, PIPES AND FITTING SHALL BE COATED EXTERNALLY WITH A FINISHING LAYER OF
THE ONE OF THE FOLLOWING MATERIALS AS SPECIFIED IN BS 4772 : 1998 CLAUSE 3.3:

(a) BITUMEN BASED HOT APPLIED COATING MATERIAL BS4147 : 1980 TYPE | GRADE C.

(b) BITUMEN BASED COLD APPLIED COATING MATERIAL TO BS 3418 : 1875 TYPE L.

BURIED PIPES SHALL HAVE PUSH-FIT JOINTS WITH NITRILE GASKETS.

DIRECTIONAL CHANGE OF PIPELINES SHALL BE MADE AT MANHOLES ONLY.

ALL PIPELINES BETWEEN MANHOLES SHALL BE CONSTRUCTED WITH ONE KIND OF
MATERIAL ONLY.

PIPES IN AND OUT OF MANHOLES ARE TO BE SHORT/CUT PIPE LENGTHS (AS SPECIFIED IN
GENERAL SPECIFICATION FOR CIVIL ENGINEERING WORKS 2006 EDITION) AND SHALL BE
BUILT IN MONOLITHIC WITH THE MANHOLE. THE PIPE ENDS PROJECTING BEYOND THE
MANHOLE WALLS SHALL BE SURROUNDED IN GRADE 30D/20 CONCRETE 150mm THICK.

THE INTERNAL CONDITIONS OF THE EXISTING DRAIN / SEWERS RUNNING ADJACENT TO THE
SITE SHALL BE CHECKED BY THE CONTRACTOR WITH CCTV SURVEY PRIOR TO
COMMENCEMENT AND UPON COMPLETION OF THE WORKS TO PROJECT MANAGER'S
SATISFACTION. THE CONTRACTOR SHALL AGREE WITH PROJECT MANAGER THE EXTENT OF
CCTV SURVEY PRIOR TO THE CCTV WORKS.

DUCTILE IRON (DI) MANHOLE COVERS SHALL FOLLOW THE FOLLOWING REQUIREMENTS :
/
91  GENERAL .
(a) DIMANHOLE jOVERS SHALL BE SUPPLIED WITH FRAMES AND SHALL CONFORM
TOBSEN 124,
(b) ALLOWANCE SHALL BE MADE FOR MACHINING WHERE APPLICABLE.
(¢) SHARP EDGES SHALL BE REMOVED.
(d) THE CASTING OF MARKINGS SHALL BE CLEARLY LEGIBLE.

9.2  TESTLOADS AND WEIGHTS

D.l. MANHOLE COVERS AND FRAMES SHALL BE DESIGNED AND TESTED IN
ACCORDANCE WITHBS EN 124.

93  COATINGS
(a) MANHOLE COVERS AND FRAMES SHALL BE COATED WITH 2 LAYERS OF BLACK
NON-TOXIC WATER-BASED BITUMEN COATING TO BS 3416.
(b) ALL CASTINGS SHALL BE THOROUGHLY CLEANED AND FREE OF MOULD, SAND,
RUST OR ANY OTHER IMPURITY BEFORE APPLYING THE PROTECTIVE COATING.

94 OTHER

(@) THE MANHOLE COVERS SHALL BE COMPATIBLE WITH THEIR SEATINGS. THESE
SEATINGS SHALL BE MANFACTURED IN SUCH A WAY AS TO ENSURE STABILITY
AND QUIETNESS IN USE.

(b) ALL CAST UNITS SHALL BE CLEANLY CAST AND FREE FROM AIR HOLES, SAND
HOLES AND ANY SURFACE DEFECTS.

(c) MANHOLE FRAMES SHALL BE BEDDED UPON BEDDING MATERIAL WHICH IS
NON-SHRINK AND HAS A COMPRESSIVE STRENGTH EXCEEDING 30 N/mm2.

(d) THE PATTERN OF THE STRUCTURAL SUPPORT ELEMENTS OF THE COVERS AND
THE WEBS OF THE FRAMES SHALL BE SUBMITTED TO THE PROJECT MANAGER
FOR APPROVAL.

THE MANHOLE COVERS AND FRAMES ARE NOT SHOWN ON THE GENERAL ARRANGEMENT
PLANS OF EACH MANHOLE TYPE FOR CLARITY.

ABANDONED PIPE OPENINGS IN MANHOLE WALLS SHALL BE INFILLED WITH MASS
CONCRETE ACROSS THE FULL THICKNESS OF THE WALLS.

SEWERAGE RISING MAIN NOTES:

1.

ALL PIPES AND FITTINGS FOR SEWER APPLICATION SHALL BE DUCTILE IRON (DI) PIPES
COMPLYING WITH BS EN 598 : 2007.

ALL PIPES AND FITTINGS FOR SEWER APPLICATION SHALL BE LINED INTERNALLY WITH HIGH
ALUMINA CEMENT MORTAR CONFORMING TO BS EN 598 : 2007.

DI PIPES SHALL BE EXTERNALLY COATED WITH METALLIC ZINC IN ACCORDANCE WITH BS 4772
1998 CLAUSE 3.1 AND ALL FITTINGS SHALL BE EXTERNALLY COATED WITH A COATING OF ZINC
RICH PAINT IN ACCORDANCE WITH BS 4772 : 1998 CLAUSE 3.1.5(b). AFTER ZINC COATING, PIPES
AND FITTING SHALL BE COATED EXTERNALLY WITH A FINISHING LAYER OF THE ONE OF THE
FOLLOWING MATERIALS AS SPECIFIED IN BS 4772 : 1998 CLAUSE 3.3 :

(a) BITUMEN BASED HOT APPLIED COATING MATERIAL BS4147 : 1980 TYPE | GRADE C.
(b) BITUMEN BASED COLD APPLIED COATING MATERIAL TO BS 3416 : 1975 TYPE II.

BURIED PIPES SHALL HAVE PUSH-FIT JOINTS WITH NITRILE GASKETS.

NON-BUIRED PIPES SHALL HAVE FLANGE JOINTS TO PRESSURE RATING PN16 WITH FULL FACE
NITRILE GASKETS AND MILD STEEL (GRADE 4.6) BOLTS, NUTS AND WASHERS RILSAN COATED.

BURIED PIPES SHALL BE LAID IN TRENCHES WITH COMPACTED GRANULAR BEDDING MATERIAL
AND GRANULAR SURROUND COMPACTED IN 300mm THICK LAYERS.

PIPES LAID IN TROUGHS AND ON SOIL SLOPES SHALL BE SUPPORTED ON REINFORCED
CONCRETE PLINTHS. :

PIPES ON ROCK SLOPES SHALL BE LAID IN PREFORMED SLOTS IN ROCK_:FACES AND SHALL BE
SUPPORTED BY T32 ROCK DOWELS WITH REINFORCED CONCRETE PIPE COLLARS.

NOTES FOR GROUT AND PIPE SUPPORT ANCHORS:

LEGEND:

‘A DRAWING REVISION

BD REF. NO. BD 4/2029/13

1.

CEMENT GROUT SHALL HAVE A 28-DAY EQUIVALENT CUBE COMPRESSIVE STRENGTH
OF 30N/mm2. WATER CEMENT RATIO OF GROUT SHOULD NOT EXCEED 0.45.
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Sewage Tank / Pumps
Design Criteria and Calculation

HVIZINURDT

Project Title:

Ocean Park Tai Shue Wan Devemlopment

Project No.: ME1831

1. DESIGN CRITERIA / ASSUMPTION

1.1 The effective storage capacity of the Sewage Tank is based on the cut-in to cut-out level of the first operation.

1.2 The actuation of the Sewage pumps is designed by level switches set out as follows:-

a) The first Sewage pump will actuate when the effluent reach 300mm below the invert of the lowest discharge pipe into Sewage Tank.

b) The second Sewage pump will actuate simultaneously when the effluent reach 200mm below the invert of the lowest discharge

pipe into the Sewage Tank.

c) Al pumps will cut-out when the effluent level drops to 300mm above the bottom of the Sewage Tank.

d) Overflow alarm will signal when the effluent is 100mm below the invert of the lowest discharge pipe into the Sewage Tank.

e) Each of the Sewage pumps will start alternatively while the another one is failure.

2. CALCULATION FOR THE SEWAGE TANK / PUMPS

Sewage Tank / Pumps

Sewage Discharge from Water Park 51.41 lit./s|Refer to Sewage Discharge Estimation
Sewage Discharge from Fullertron Hotel . . L
(Previously Fisherman's Whart Hotel) 21.03 lit./s|Refer to Sewage Discharge Estimation
Sewage Discharge from Fullertron Hotel . . N
(Previously Fisherman's Whart Hotel) 9.88 lit./s|Refer to Sewage Discharge Estimation
Total Daily Water Discharge Flow Rate 82.32 lit./s|Refer to Sewage Discharge Estimation

Volume of Sewage Tank

6.3mX3.6mX1.8m

=40.824 m?
Time required to fill up 40.824 m? 40.824x1000  _ g 5es min Design Pump Rate
volume during peak flow periods 82.32 x60 o /
Z
Peak capacity designated 100 lit./s|(2 Nos. 50 lit./s Sewage Pump for Duties and 1 No. for Standby)
Time required to pump 40.824 m? 40.824x1000 .
volume Sewage Tank 100x60 = 6.804 min

Retention Time

Time required for pumping cycle
during peak flow periods

8.265 min + 6.804 min

Z/

= 15.069 min
So, operating pump cycle per hour 60
(Notes: E.P.D. requirement is less than ——— = 3.98 (times)
10 times) 15.069

3. CONCLUSION

From the above calculation, it shows that the Sewages and pumps arrangement are adequate for working in the peak flow condition /
periods and working smoothly during normal flow condition/periods. Power supply to all sump pumps will be connected to the essential
service board and with back-up by emergency generator.

FM-SDO-425-0C
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General Comments:-

1. The plant room layout and pipework
   shall be in-lined with the BD  
   submission drawings.
2. The pump performance and 
   specification shall refer to material 
   submission / calculation. 
3. The details of  inertia block shall 
   in-line with the relevant detail  
   drawing in separated submission. 
4. Pressure gauge shall be provided for valve. Field device (including pressure sensor, switch) detail drawings shall be provided.
5. Access panel and access space shall be provided for equipment.
6. BSI's site comment shall be incorporated .
7. Pump calculation shall be provided for substantiation of the water level and its BW location. 


CALCULATION SHEET

JACOBS
(Form QP209/F1 Issue 5);,
Office Hong Kong Job No 3375 Page No
Rev No
Job Title  |OPC/TSWD/TSW-C006 Waterpark Main Works Originator cC Revised by CCW
Date 3/25/2015 Date 9/14/2021

Section Sewerage Rising Mains - Hydraulic Check Checker Ryan Re-checked by KC

Total Head Loss Date 3/25/2015 Date 9/14/2021

Rising Main Design - Hydraulic Design

Design Information
design pump head =
design flow rate =

diameter of rising mains =

elevated head =

so, allowable head loss =

Local Head Loss

100 m

100 /s
1415 m/s

300 mm with
7579 m

2 nos.

100 - 7579 =

2421 m

Intermediate losses Head loss coefficient (K) N.o. of Resul‘ranfr VHead loss
Value Source piece coefficient (K)
11.25 deg bend 0.15 | Sewerage Manual (Part 1) Table 7 or 6 0.9
225 degbend | 015 | 2 e s bents | 12
45 deg bend 0.3 are assumed 25 75
90 deg elbows 1 3 3
Gate valve 0.12 4 0.48
Reflux (check) valve 1 1 1
Flexible connector 0 Sewerage Manual (Part 1) Table 7 or 1 0
Tee 0.35 Stormwater Drainage Manual Table 15 5 175
Sharp-edged entrance| 0.5 1 05
Sudden enlargement
for exit l?)ss ! 2 2
Total K = 18.3
total K = 18.33
local head loss = K* V?/2g
= 1833 x 1415 "2 / 2 / 981
= 187 m

Total Loss

Total head loss =

187 + 2433
4303 m
2421 m oKl

(Please refer to next page for the "Frictional Head Loss")




JACOBS CALCULATION SHEET
(Form QP209/F1 Issue 5) ,

Office Hong Kong Job No 3375 Page No
Rev No
Job Tite  |OPC/TSWD/TSW-C006 Waterpark Main Works Originator cC Revised by CCW
Date 3/25/2015 Date 9/14/2021

Section Sewerage Rising Mains - Hydraulic Check Checker Ryan Re-checked by KC

Total Head Loss Date 3/25/2015 Date 9/14/2021

Colebrook-White Equation - Determination of Frictional Head Loss
y Y(8gDs) | ( ks 2.51v
= |- S o +
J J 3.7D Dv(2gDs)

mean velocity, V. = 1415 ms-1 (to be confirmed)
gravitational acc,g = 9.81 ms-2
hydraulic radius,R = 015 m

internal pipe dia,D = 03 m
pipeline roughness, ks = 6E-04 m (Table 5, Sewerage Design Manual Part 1)
kinematic viscosity of fluid,v = 100E-06 m2/s
hydraulic gradient,s = 8.11E-03 (energy loss per unit length due to friction)
0.0006 2.51x0.000001
1415 = - J(8x9.81x0.3x0.00811) log  ( + )
3.7x0.3 0.3x/(2x9.81x0.3x0.00811)
LHS = 1415
RHS = -043697 log ( 0.000541 + 3.83E-05 )
= 1.415

so the hydraulic gradient is ~ 0.00811 .

for pipeline length = 300 m

head loss due to friction = 0.00811 x 300
2433 m
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Zoe Yeung

From: Polly Kan <polly.kan@oceanpark.com.hk>

Sent: 16 June 2021 16:12

To: Zoe Yeung

Cc: Gary Chow; Pei Kee Ng; Iverson Yip; May Tse

Subject: RE: EP-4887/2014/A_Ocean Park Tai Shue Wan_Confirmation/Clarification on

Sewerage Information

Dear Zoe,
Please see our reply to your questions:

1) Pipe material - Our consultant, JAC, has advised that the adopted lining type is commonly adopted for
sewerage pipe used for anti-corrosion and is better in erosion resistance.

2) Achieve 1m/s at full bore condition of rising mains - Our consultant, JAC, advised that the capacity of the
pipe is capable of 130I/s. This was sized to ensure minimum flows could be met. The flow rate should be
based on Meinhardt’s designed pump system. According to Meinhardt’s design, the flow rate is 100l/s and
confirmed the calculated value is 1.35m/I.

3) Operation arrangement of rising mains - Confirm, 1 rising main pipe will be used while another one is for
standby.

Regards,
Polly

From: Zoe Yeung [mailto:Zoe.Yeung@mottmac.com]

Sent: Wednesday, June 16, 2021 3:47 PM

To: Polly Kan

Cc: Gary Chow; Pei Kee Ng; Iverson Yip; May Tse

Subject: EP-4887/2014/A_Ocean Park Tai Shue Wan_Confirmation/Clarification on Sewerage Information

Dear Polly,

To supplement the Detailed Design Report for the Sewerage Facilities, grateful if you could confirm/ clarify on the
three items below. Thank you very much.

1. Pipe material
It is understood that High Alumina Cement Mortar is commonly used for sewerage pipes and is

approved by BD.

However, since the material stated in the EM&A manual is epoxy internal lining, could your consultant
for pipe material please provide information/some key points to justify why the use of High Alumina
Cement mortar is better than epoxy so that we can help to justify the change in the report to EPD?

2. Achieve 1m/s at full bore condition of rising mains
Based on the received Appendix C - ME1831 - Sewage Discharge Estimation_20140617 (see file: #1 & #2
- Appendix C - ME1831 - Sewage Discharge Estimation_20140617), the estimated design peak flow is
about 100 I/s for sewage sources from existing POC facilities, proposed Water Park Development,
Proposed Spa Hotel and Proposed Fisherman’s Wharf Hotel. However 130 |/s was adopted during the
design of rising main in the Sewerage Rising Mains Design Report. Could you please confirm the design
minimum velocity within the rising mains would achieve 1m/s at full bore condition?




3. Operation arrangement of rising mains
According to the Sewerage Rising Mains Design Report, although a twin DN300 rising main is provided, it
is understood that only 1 rising main will be used for conveying the sewage flow from the new pumping
station to the discharge chamber. Could you please confirm on this operation arrangement (i.e. 1 rising
main will be used while another one is for standby)?

Regards,

Zoe Yeung
D +852 2828 5950

zoe.yeung@mottmac.com

M Mott MacDonald

M 3/F International Trade Tower
MOTT 348 Kwun Tong Road
MACDONALD Kwun Tong
Kowloon
Hong Kong

Website | Twitter | Linkedin | Facebook | Instagram | YouTube

Our To improve society by considering social outcomes in everything we do;
relentlessly focusing on excellence and digital innovation, transforming our
p u rpDSE clients’ businesses, our communities and employes opportunities. This is how.

Mott MacDonald Hong Kong Limited registered in Hong Kong no. 236497

The information contained in this e-mail is intended only for the person or entity to which it is addressed and may
contain confidential and/or privileged material. If you are not the intended recipient of this e-mail, the use of this
information or any disclosure, copying or distribution is prohibited and may be unlawful. If you received this in error,
please contact the sender and delete the material from any computer.

Please think GREEN before printing this e-mail.

SEEAERAE A SRR - WIS -

S REE - R ERAR T EAEYIRE R R R S |

Ocean Park 1nvites YOU to join Blue Matters - Promoting Debris Free Oceans.

Let's start today and reduce the usage of non-biodegradable disposable plastic products!

Disclaimer:

The information transmitted 1s intended only for the person or entity to which
it 1s addressed and may contain confidential and/or privileged material. Any
review, retransmission, dissemination or other use of, or taking of any action
1n reliance upon, this information by persons or entities other than the
intended recipient is strictly prohibited. If you have received this in error,
please delete it from your system. If you require assistance, please contact us
at opc @oceanpark.com.hk

Since its opening in 1977, Ocean Park has developed into a world-class theme park offering unique experiences
that combine entertainment with education and conservation. As a not-for-profit organization, Ocean Park has
reiterated its commitment to conservation by donating part of the proceeds from admission tickets and selected
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e L S CEMENT & SAND SCREEDING LAID TO FALL 1:100 i\; - FLOOR DRAIN ( ) —oin REALE COURLAD SO, S0 JRbLEn W 13h
FAl e ; FD D
( S | VENT PIP — TH BACK INLET SYPHONIC RAINWATER PIPES 100-250 © SOCKETLESS EPOXY COATED CAST IRON PIPES AND FITTINGS TO BS EN877 WITH
FRESH AR INLET W/ @100 C.l. VENT PIPE FLOOR DRAIN WITH BACK INLET PIPE
© i ’ /10 —— (ABOVE GROUND) SS316 FLEXIBLE COUPLING JOINT. ALL JOINTS SHALL BE PROVIDED WITH
SR - GRIP-COLLARS TO WITHSTAND A MINIMUM WORKING PRESSURE OF 10 BAR.
k& WIRE BALLOON INVED Y VERTICAL FLOOR DRAIN
U\— , RAINWATER, VENT, WASTE, 100-450 . CAST IRON PIPES AND FITTINGS TO BS 4622 WITH TYTON JOINTS OR RING GASKET JOINT
RG BIGT BIGT SOIL OR COMBINED SOIL
= ROAD GULLY ] —e. BACK INLET TRAPPED GULLY WITH AND WASTE PIPES 450 & ABOVE |- DUCTILE IRON PIPES AND FITTINGS TO BS EN598, CLASS K9, FLEXIBLE
Rl = S C.. DOUBLE SEALED COVER & VENT (UNDERGROUND) JOINTS WITH INTERNAL CEMENT LINING. FOR SOIL AND WASTE WATER, PIPES
78 cJ AND FITTINGS TO BE WITH SULPHATE RESISTING CEMENT LINING.
D SUMERSIBLE PUMP LEVEL SWITCH
B PUMPED SOIL AND WASTE 65-BELOW - GALVANIZED STEEL PIPES TO BS 1387 HEAVY DUTY AND FITTINGS TO BS 143
PIPE / WASTE PIPE AND 1256, ALL COMPLETED WITH INTERNAL PVC LINING.
D> GATE VALVE = BM.S. INTERFACING PANEL RAINWATER PIPE
80 & ABOVE |- DUCTILE IRON PIPES AND FITTINGS TO BS EN598 CLASS K12, FLANGE
JOINTS TO BS 4504 PN16 WITH INTERNAL CEMENT LINING. FOR SOIL AND
N CHECK VALVE MOTOR CONTROL PANEL WASTE WATER, PIPES AND FITTINGS TO BE WITH SULPHATE RESISTING CEMENT
WA FLEXIBLE CONNECTOR ] FIRE RATED ENCLOSURE SUB-SOIL DRAIN PIPE 50 & ABOVE |- PERFORATED OR SLOTTED PLASTIC PIPES AND FITTINGS TO BS 4962.
SJ
MW SETTLEMENT JOINT

\

GENERAI

NOTES

—_

£

5 |

12,

13.
14.
15.
16.
17
18.
18.
20.
21

22.

23.
24,
25.
26.
27.
28.

23,

EVERY A.S.P. SHALL BE CONNECTED WITH BRANCH SOIL PIPE OR BRANCH WASTE PIPE AT A POINT
NOT MORE THAN 300mm FROM THE TRAP OUTLET.

FAIl FOR TERMINAL MANHOLE VENTILATION SHALL BE FITTED WITH MICA FLAP BEHIND THE GRATING WHICH
ACTS AS NON RETURN VALVE.
THE BEND OF SOIL, WASTE AND RAIN WATER PIPE SHALL HAVE AN OBTUSE ANGLE AND HAVE LARGEST

PRACTICAL RADIUS OF CURVATURE, AND NOT CHANGE IN ANY WAY CROSS SECTION OF THE PIPE AND
TO PROVIDE WITH A CLEANING EYE AT SIDE OF THE BEND.

EVERY DRAINAGE PIPE DISCHARGE TO A CHANNEL OR FLAT ROOF SHALL DISCHARGE AT A HEIGHT
NOT MORE THAN 150mm ABOVE THE LEVEL OF THE CHANNEL WITH PIPE SHOE.

PRIOR TO SATISFACTORY TEST:
A.NO PIPE SHALL BE PAINTED.
B. NO UNDERGROUND PIPE SHALL BE SURROUNDED WITH CONCRETE.

WHERE THE WASTE PIPE FROM A WASTE FITMENT IS CONNECTED TO A SOIL PIPE. THE TRAP PROVIDED
FOR WASTE FITMENT SHALL HAVE A WATER SEAL NOT LESS THAN 80mm AND BE VENTED BY MEANS
OF AS.P. OR ANTISYPHONE TRAP.

ALL G.I. PIPES WHICH ARE BURIED UNDERGROUND OR COME INTO DIRECT CONTACT WITH CONCRETE SHALL
BE WRAPPED W/HESSIAN AND COATED W/BITUMEN.

FALL OF PIPES:

32mm—100mm FALL 1:40
150mm FALL 1:70
200mm AND 250mm FALL 1:100
300mm AND 350mm FALL 1:150
400mm AND ABOVE FALL 1: 200

ALL FLAT CHANNEL SHALL BE 225mm AND FALL 1:100 (UNLESS OTHERWISE INDICATED).

. ALL DRAINAGE PLUG OFF POINT FOR FUTURE CONNECTION TO BE COMPLETED WITH 80mm DEEP SEAL

ANTI-SYPHON TRAP.

FLOOR DRAIN SHALL BE WITH #50 W.P. AND 80mm DEEP WATER SEAL ANTI-SYPHON TRAP
UNLESS OTHERWISE SPECIFIED.

VERTICAL FLOOR DRAIN SHALL BE WITH ¢50 W.P. AND #80mm DEEP WATER SEAL ANTI-SYPHON
TRAP UNLESS OTHERWISE SPECIFIED.

BASIN SHALL BE WITH #32 W.P. AND 80mm DEEP WATER SEAL ANTI-SYPHON TRAP.

URINAL SHALL BE WITH ¢40 S.P. AND ¢32 V.P.

BATH TUB SHALL BE WITH ¢40 W.P. AND 80mm DEEP WATER SEAL ANTI SYPHON TRAP. A
SHOWER TRAY SHALL BE WITH ¢50 W.P. AND 80mm DEEP WATER SEAL ANTI-SYPHON TRAP. 4

WATER CLOSET SHALL BE WITH ¢100 S.P. AND ¢50 V.P.

ALL MANHOLE COVERS SHALL BE OF DOUBLE-SEAL COVER UNLESS OTHERWISE INDICATED.
ALL MANHOLE COVERS ON DRIVEWAY SHALL BE OF CAST IRON HEAVY DUTY COVER.
ALL RWO SHALL BE INSTALLED WITH ANTI-SYPHON TRAP EXCEPT FOR THOSE INSTALLED AT ROOF.

ALL PIPEWORK PASSING THROUGH FIRE ESCAPE ROUTE SHALL BE ENCLOSED WITH FIRE RATED ENCLOSURE
WITH RATING EQUAL TO THE FIRE COMPARTMENT.

ALL PIPEWORK PASSING THROUGH BUILDING EXPANSION JOINT AND EXTERNAL WALL SAHLL BE PROVIDED WITH
A FLEXIBLE CONNECTOR OR EXPANSION JOINT.

ALL VENT PIPES SHALL BE TERMINATED NOT LESS THAN 1m ABOVE ROOF LEVEL WITH COPPER BALLOON
UNLESS OTHERWISE STATED. FRESH AR INLET SHALL BE TERMINATED AT 2.5m ABOVE FINISHED FLOOR LEVEL
ALL SERVICES PIPEWORK SHALL BE KEPT AWAY FROM ESCAPE ROUTE UNLESS THERE IS NO OTHER MEANS
FOR SERVICES RUN, IN WHICH CASE THEY SHALL BE PROVIDED WITH APPROPRIATE FIRE RATED ENCLOSURE.
ALL PIPEWORK, RUN INSIDE ELECTRICAL ROOMS, COMPUTER ROOMS SHALL BE PROVIDED WITH WATERPROOF
STAINLESS STEEL TRAY, WHICH SHALL BE DRAINED TO THE NEAREST FLOOR DRAIN OUTLET.

ALL SERVICES AND PIPEWORK PASS THROUGH PLANT ROOMS, PROTECTIVE LOBBIES AND FIRE ESCAPE ROUTE
SHALL BE WRAPPED IN WATERPROOF ENCLOSURE & FIRE RATED PROTECTIVE ENCLOSURE WITH APPROPRIATE
FIRE RATING.

ALL UNDERGROUND DRAIN PIPES LAID INSIDE BUILDING SHALL BE CONCRETE SURROUND.

ALL PIPEWORK PASSING THROUGH COMPARTMENT WALL/FLOOR SHALL NOT BE MADE OF COMBUSTIBLE
MATERIAL

DUCTILE IRON SETTLEMENT JOINTS SHALL BE PROVIDED FOR ALL PIPEWORK CONNECTING FROM

BUILDINGS TO EXTERNAL AREA. THE FLEXIBLE JOINTS SHALL BE CAPABLE TO STAND THE MINIMUM
SETTLEMENT MOVEMENTS OF 100mm.

30. THE_NECESSARY MITIGATION MEASURES IDENTIFIED IN THE DRAINAGE IMPACT

21

ASSESSMENT (DIA) STUDY HAVE BEEN INCORPORATED INTO THE DRAINAGE PLAN.

1. FOR_RAINWATER PIPE/RAINWATER _OUTLET WHICH DISCHARGED TO A SURFACE CHANNEL. SHOULD
DISCHARGE AT A HEIGHT NOT MORE THAN 150mm ABOVE THE LEVEL OF THE TOP OF THE CHANNEL

AND INSTALLED WITH PIPE SHOE.
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Mott MacDonald | Tai Shue Wan Development at Ocean Park
Detailed Design Report for the Sewerage Facilities

Appendix G Chemical Injection Dosage
Rate

415089 | 03 | B | July 2021



Zoe Yeung

Subject: RE: Tai Shue Wan EP Condition 2.12_Detailed Design Report for the Sewerage
Facilities: Request for information

From: Alan Ho <alanclho@meinhardt.com.hk>

Sent: 01 June 2021 13:19

To: Zoe Yeung <Zoe.Yeung@mottmac.com>

Cc: Gary Chow <Gary.Chow@mottmac.com>; May Tse <May.Tse@mottmac.com>; 'Polly Kan'
<polly.kan@oceanpark.com.hk>; 'Lyman Lai MPL' <lyman.mpl.lai@oceanpark.com.hk>; me1831@meinhardt.com.hk
Subject: RE: Tai Shue Wan EP Condition 2.12_Detailed Design Report for the Sewerage Facilities: Request for
information

Dear Zoe,
Please find GEM’s reply as below:

1. Chemicals is direct injection to sewage tank.
2. Dosage rate of the chemical injection;

1000L = 1000kg Calcium Nitrate Solution

1 hr/10kg

1 day / 240kg

1 day/ 8 times

1time /1 hr 15 min

1000L CALCIUM NITRATE
SOLUTION TANK PUMP TO
SEWAGE TANK AT RATE
CAPABILITY 10 KG/HR

= #150 SWP —
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" $200 SWP

Regards,
Alan



From: Sek Fai Fok [mailto:SekFai.Fok@gammonconstruction.com]

Sent: Friday, May 21, 2021 5:37 PM

To: Alan Ho; Eric Cheuk Hei Yu

Cc: 'Lyman Lai MPL'; me1831@meinhardt.com.hk; hswong@meinhardt.com.hk; 'Polly Kan'

Subject: RE: [E] RE: Tai Shue Wan EP Condition 2.12_Detailed Design Report for the Sewerage Facilities: Request
for information (Reminder)

Dear Alan,

1. Chemicals is direct injection to sewage tank.
2. Dosage rate of the chemical injection;

1000L = 1000kg Calcium Nitrate Solution

1 hr/ 10kg

1 day / 240kg

1 day/ 8 times

1time /1 hr 15 min

1000L CALCIUM NITRATE
SOLUTION TANK PUMP TO
SEWAGE TANK AT RATE
CAPABILITY 10 KG/HR

—T 150 SWP —
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