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1.0 Introduction 

 
The purpose of this proposal is to provide details of environmental mitigation measures to 
minimize the odour impact during the dredging operation at the south-western corner area of the 
Causeway Bay Typhoon Shelter (CBTS) as shown in Figure 1a of FEP-04/356/2009 (see 
Appendix A). 
 

2.0 Handle of Odorous Sediment 
 
Environmental, Transport and works Bureau Technical Circular (Works) (ETWB TCW) 
No.34/2002 sets out the management framework for dredged sediment disposal for all projects 
involving the marine disposal of dredged sediments. Sediment quality data of the 
abovementioned odorous sediment were found available in the Sediment Quality Report (SQR) 
for Area of CBTS and Ex-PCWA. The odorous sediment was covered by the sediment samples 
V06-20, V06-21, V06-22, VC-23 & VC-24. The odorous sediment location and the sediment 
categorization plan are shown in drawing no. CWBT/EPD/020 enclosed in Appendix B. Due to 
some samples were classified in Category Hf (Type 3), sealed dredged sediment in geosynthetic 
container need to carry out before disposal to the South Sha Chau.  

 

For non-Type 3 samples, tarpaulin coverage will be provided on the dredged sediments as soon 
as dredging is completed. No sediments of any types would be stored overnight within the site 
area.  

 
3.0 Handle of Slime 

 
Pursuant to “Enhancement Package for Existing Odour Sources identified at Causeway Bay 
Typhoon Shelter” (Annex A of Appendix 15.1) from EIA Report AEIAR-125/2008, an 
implementation agent will be identified by CEDD to wash the slime attached at existing seawalls 
with high pressure water. 
 

4.0 Mitigation Measures 1: Plant To Be Used 
 

It is proposed to use a small grab dredger with 6 m3 volume closed grab to carry out the 
dredging of odorous sediment, for other dredging works normally adopted closed grab of 8 m3 
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volume. The grab to be used shall be a closed grab type to prevent the leakage of the dredged 
material during the lifting and swinging before the discharge of the dredged material into the 
hopper barge. The hopper barge shall be towed by tug boat to the designated dumping ground 
for disposal. 

 

5.0 Mitigation Measures 2: Silt Curtain 
 
A frame mounted on the dredger barge will be constructed with double silt curtains which is 
made of geotextile materials. The toe of the curtain will be lowered simultaneously with the 
increase of dredging depth so as to prevent migration of sediment plume out of the silt curtain.  
A sufficient clearance between the toe of the silt curtain and the seabed is maintained in order to 
prevent the disturbance to the seabed due to the underwater current. Steel chain would be 
attached to the bottom to maintain the curtains at an upright position. Detail drawing of the 
double silt curtains for the odorous sediment is shown in Appendix C. 

Proper regular maintenance will be carried out for the silt curtain, refuse or debris around the silt 
curtain would be collected on daily basis to avoid adverse effect to marine plants as well as to 
the public. 

Spare geotextile materials and other associated components will be stored on site for readily 
repairing/replacement in case of damages. 

 
6.0 Mitigation Measures 3: Barrier System 

 
An impermeable barrier system which is made of PE waterproof tarpaulin, to isolate the odorous 
sediment removal works area, suspended from a floating boom on the water surface and 
extended down to the seabed. Detail drawing and the specimen of an impermeable barrier are 
shown in Appendix D. 

 
7.0 Mitigation Measures 4: Control the Dredging Rate 

 
The rate of dredging works has been strictly governed by the conditions stated in the 
FEP-04/356/2009, i.e. 6,000m3 per day (i.e. 375m3 per hour).  

 
8.0 Mitigation Measures 5: Control the Odour Impact 
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CSHK appointed Air & Water Purification Equipment Co. Ltd to formulate by addition of De 
odorant liquid on the odour generating sediment. Details of the work as below: 

1. A de odorant liquid call Wasmate 1501® Odor Reducer will be continuously injected to 
the dredged sediments during the dredging and handling of the contaminated sediments. 
Manual injection system is shown in Appendix E and product data sheet of Wasmate 
1501® Odor Reducer is shown in Appendix F; 

2. Manual Dose machine consists of 2 set of 200 litre chemicals storage tanks, 2 set electric 
mist pump and 2 set hand held spray gun for mist disposal on top of the sediments; 

3. An operator to dose and control the spray unit. The objective of the worker is the spray the 
de odorant liquid on top of the sediment in proportion of 1,000 litre of sediment with 3 litre 
of de odorant liquid; 

4. Products Warranty ─  Wasmate 1501® Odor Reducer is being used in the local 
Government project for more than 3 years. The product provided in this project ( Wasmate 
1501® Odor Reducer ) will be sample by Accredit Laboratory to proceed a H2S reduction 
performance test to make sure it can reduce H2S at least 90%. One 2 litre-sample will be 
collected when goods delivery to site and send back to nominated laboratory for 
performance test. The test will be done on a 128 chamber, fill up with 23-28 ppm H2S gas, 
inject 25ml-35ml Wasmate 1501® Odor Reducer by mist pump inside the chamber and 
take sample for H2S content for confirming the reduction efficient is greater than 90 %; 

5. Based on previous on-site experience, for every grab of sediments De odorant will be 
sprayed for 10 seconds onto the surface of the dredged sediments. The De odorant spraying 
cycle shall be continued for the dredged sediments until odor is not detected. 

6. Supplier of De odorant, CSHK and de odorant spray system operator will provide contact 
cellular at all times to make sure the work is work according to the schedule. 

 
Job references of Wasmate 1501® Odor Reducer are as follows: 
 

 Client: Drainage Service Department  
Tender Reference No.: D0010942009  
Contract No.: C0004/2010 
Date: 13 April 2010 to 15 August 2011 
Supply: 50,000 litre 
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Client: Government Logistics Department 
Tender Reference No.: D0010082008  
Contract No.: C0099/2008 
Date: 4 August 2008 
Supply: 50,000 litre 

 
9.0 Daily Monitoring 

The daily monitoring of suspended solids at the cooling water intakes will be carried out by 
Lam Geotechnics Limited, the Environmental Team (ET) that appointed by Highway 
Department and the result will report in the monthly EM&A report. 24-hour monitoring of 
turbidity at intake(s) which is in operation will be implemented during the dredging activities. A 
diagram showing the locations of the cooling water intake is provided in Figure 1 of Appendix 
G. Silt screens have been installed at the intakes (see Appendix H). 

 

Pursuant to Table A13.1 of Appendix A of Updated EM&A Manuel for EP-356/2009, an 
implementation agent has been identified by CEDD to carry out odour patrol during dredging in 
the construction phase. Detail of the patrol including route and intervals have been attached in 
Appendix I. 
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Appendix A – Figure 1a of FEP-04/356/2009 



 

 

Figure 1a : Location of the Project 

圖圖圖圖        1a : 工程項目位置工程項目位置工程項目位置工程項目位置 
 
(This figure was prepared based on Figure 1 of Application for Further Environmental Permit (Application No.: FEP-117/2010)) 

(本圖是根據申請新的環境許可證 (申請書編號 FEP-117/2010) 圖 1編製) 

 

Project Title:  Central - Wan Chai Bypass - Tunnel (Causeway Bay Typhoon Shelter Section) 

 (Contract No. HY/2009/15) - Marine Works 

工程項目名稱工程項目名稱工程項目名稱工程項目名稱: : : : 中環灣仔繞道中環灣仔繞道中環灣仔繞道中環灣仔繞道----    隧道工程隧道工程隧道工程隧道工程((((銅鑼灣避風塘段銅鑼灣避風塘段銅鑼灣避風塘段銅鑼灣避風塘段)()()()(合約編號合約編號合約編號合約編號: : : : HY/2009/15HY/2009/15HY/2009/15HY/2009/15))))    ----    海事工程海事工程海事工程海事工程    
    
Environmental Permit No. : FEP- 04-356/2009 
環境許可證編號環境許可證編號環境許可證編號環境許可證編號                  :  FEP-04-356/2009 

 

 

DP3:  RECLAMATION WORKS 
INCLUDING ASSOCIATED 
DREDGING WORKS 
(PERMANENT) 

 永久填海工程(包括相連挖泥

工程) 

 
DP3:  RECLAMATION WORKS 

INCLUDING ASSOCIATED 
DREDING WORKS 
(TEMPORARY) 

 臨時填海工程(包括相連挖泥

工程) 

 
DP3:  DREDGING AREA FOR 

MITIGATION OF ODOUR 

 緩解氣味的挖泥範圍 

 
DP5: WAN CHAI EAST SEWAGE 

OUTFALL 

 灣仔東污水排水口 

 
DP6:  DREDGING FOR THE 

CROSS-HARBOUR WATER 
MAINS FROM WAN CHAI 
TO TSIM SHA TSUI 

 由灣仔至尖沙咀的海底輸水

管的挖泥工程 

香港會議展覽

中心擴建部份 

香港會議

展覽中心 

銅鑼灣避風塘 中環填海計劃第三 

期工程東面範圍 

維多利亞公園 

前灣仔公眾貨

物裝卸區 

銅鑼灣 

PROPOSED CROSS-

HARBOUR WATER MAINS 

擬擬擬擬建建建建的海底輸水管的海底輸水管的海底輸水管的海底輸水管 

PROPOSED SEWAGE OUTFALL 

SUBMARINE PIPELINES 

擬擬擬擬建建建建的污水排水口的海底管的污水排水口的海底管的污水排水口的海底管的污水排水口的海底管道道道道 

Location of the ProjectLocation of the ProjectLocation of the ProjectLocation of the Project    
(Part of the CWB project)(Part of the CWB project)(Part of the CWB project)(Part of the CWB project)    
---- See also Figure 1b See also Figure 1b See also Figure 1b See also Figure 1b    
工程項目位置工程項目位置工程項目位置工程項目位置    
(CWB (CWB (CWB (CWB 工程項目的一部份工程項目的一部份工程項目的一部份工程項目的一部份))))    
----    另見圖另見圖另見圖另見圖 1b1b1b1b    



 
 
Contract No. HY/2009/15 
Central -Wan Chai Bypass – Tunnel (Causeway Bay Typhoon Shelter Section) 
                                                                       __________________________ 

 

 

 

 

Appendix B – The Odorous Sediment Location and The 
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Appendix C – Technical Details of the Double Silt Curtains  
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Appendix D –Impermeable Barrier System 
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Appendix E – Manual Injection System 
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Appendix F – Product Data Sheet of 

Wasmate 1501® Odor Reducer 
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Wasmate 1501® Odor Reducer 

Product Data Sheet 
 

Description 
Wasmate 1501® Odor Reducer is a patented formulation designed to remove hydrogen sulfide 
and mercaptans odor situation. Wasmate 1501® Odor Reducer is an amine-based chemical 
product that will react with H2S and mercaptans odor to form stable, liquid reaction products 
that are easily removed from the system. This product is non-hazardous and react immediately to 
product non-reversible, non hazardous stable compound. 
 
Applications 
Wasmate 1501® Odor Reducer injected into the process line or used in contact spray drop or 
mist. 
Wasmate 1501® Odor Reducer for their H2S odor removal needs , Landfill ,Wet slurry and 
Waste Water Treatment. Application procedures by industry are available upon request. 
 
General Specifications 
Appearance:............................................... Clear to yellow Liquid 
Specific Gravity @ 77oF:.…...................... 1.012 
pH:................................................…......... 10.8-11.5 
Flash Point (TCC):......................…........... >200oF 
Freezing Point:………………….......….... -35oF 
 
Use Requirements 
The usage rate for in-line spray applications is around 1,000 liter wet slurry to use three liter of 
product ( 1000:3 ) that odor smell to be removed. The reaction efficiency is directly related to 
contact efficiency and time. 
Wasmate 1501® Odor Reducer and the reacted solution are water-soluble, form no solids, and 
is readily biodegradable. There are no known undesirable side reactions that render the reacted 
product toxic or hazardous. It produces a stable, nonhazardous waste  



 
 
Contract No. HY/2009/15 
Central -Wan Chai Bypass – Tunnel (Causeway Bay Typhoon Shelter Section) 
                                                                       __________________________ 

 
Benefits 
* Removal of H2S & mercaptans odor in slurry, waste water treatment plant 
* Preferentially reacts with H2S odor compound in direct interact  
* Removes H2S odor from water and air and solid / wet slurry 

Safe water soluble reaction product 
Minimal Capital Investment 
Easy Disposal 

 
Handling Precautions 
This product is shipped in 20 or 200 litre poly drum, A Material Safety Data Sheet outlining 
recommended safe handling of this product attached in Annex A. 
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Proposal on the 24-hour Turbidity Monitoring System 
 
Introduction 
 

A 24-hr monitoring system of turbidity shall be set up around the works sites at 
Causeway Bay Typhoon Shelter during the dredging of sediment at the south-
western corner of the Causeway Bay Typhoon Shelter. This proposal presents the 
details of system configuration and installation details for the monitoring system. 

 
Equipments 
 

Component equipments of the turbidity monitoring are listed below. Details of 
equipments are as follows. Specifications of proposed equipments and job 
reference are shown in Appendix A.  

 
1. Turbidity Sensor – Turbimax CUS31 

2. Turbidity and Suspended Solid Transmitter – Liquisys M CUM 223 

3. Automatic cleaner – Cleanfit CUA451 

4. Data recorder – Ecograph T RSG30 

5. Weatherproof Cabinet with louvers, approximate dimension 0.5m X 0.5m X 0.6m 
to house the Transmitter, data recorder and modem 

6. Wireless modem (GPS or equivalent mechanism) 

7. Dual sampling pump system – TSURUMI TOK50PU2.75 and automatic control 

 
Proposed Monitoring Location  
 
The proposed monitoring locations ate C6 – Proposed Exhibition Station / World Trade 
Centre and C7 – Windsor House. The monitoring stations will be located near the 
seawall of the Intake of C6 and C7. Figure 1 shows the proposed location of the 
monitoring stations. 
 
Methodology for Installation 
 

1. The monitoring station, and any of its parts/components, shall be suitably 
designed/sized to operate continuously for 24 hours.  Key components of station, 
except the submersible pump and associated pipe work, shall be housed in a 
weatherproof chamber.  Typical dimension of the weatherproof chambers 
(subject to variation with respect to actual site constraint) are as follows: 

 Turbidity monitoring system : 400mm(W) x 500mm(H) x 260mm(D) 

 Submersible pump control : 800mm(W) x 1000mm(H) x 260mm(D). 

2. A dual pump system shall be installed for duty-standby operation for continuous 
sampling for monitoring at the turbidity sensor. The pump itself and all associated 
pipe work shall include valves and flow protection sensor to counteract again 
suction force from the intake and to protect from damage due to any blockage. 

3. The turbidity measurement shall be conducted by the extraction of raw marine 
water influent via the water pipe. The turbidity sensor shall be located in the 
ascending and horizontal pipe. 
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4. A pump skid (with pre-fabricated vertical pipework and guide-rail) shall be fixed 
using screwdriver at the mid-depth level close to the intake (approximate 6m 
below the ground level). 

5. Connection to a/c power supply (for both installation and operation) shall be 
provided and ensured by the owner of the installed site (proposed to be Sun 
Hung Kai at C6 and Windsor House at C7). 

6. Tentatively 6-7 mandays shall be required for mobilization to site and installation 
of monitoring station. The programme of the tentative installation schedule and 
commissioning period is attached in Appendix B. 

7. Installation details shall be referred to the diagrammatic illustration as shown in 
Figure 1. 

 

Methodology for Operation 
 

1. The systemic drawing is attached in Appendix C.  The monitoring system shall 
be capable of fully automatic operation and the logged data shall be linked up 
with the central database. 

2. Testing and commissioning of the stations shall be conducted for at least 14 days 
before the commencement of the actual monitoring. 

3. Water around the intake is automatically pumped via the sampling pump for 
flowing through the turbidity sensor. 

4. The turbidity sensor can be cleaned by automatic cleaner regularly so as to avoid 
the particles trapping on the sensor surface. The wiper of automatic cleaner is 
recommended to operate once per 30 minutes. Each wiping time is 
recommended to preset to 30 seconds. 

5. Data logger shall capture data every 5 minutes. The data shall be transmitted 
daily through GSM wireless communication or equivalent device to head office 
computer server by mobile dial up mechanism 

6. The data shall be audited and compared with the Action and Limit level 
determined during the baseline water quality monitoring at the cooling water 
intake locations within two working days of sampling and audited data shall be 
posted onto EM&A website for public access two working days after sampling 

7. Regular checking of monitoring system shall be maintained at least once per 
week so as to keep the consistency of the real-time turbidity monitoring. 

8. It is recommended that calibration shall be carried out at 3 monthly intervals 
throughout all stages of the works of dredging of sediment. The suspension time 
of monitoring is expected approximate 1-2 hours during the calibration. The 
process of calibration is attached in Appendix D. 

 

Compliance Checking of Data 
 
In case of any action and limit level exceedances occur, the exceeded result will be 
analysed and reviewed any relationship with the construction works. Shall the non-
compliance occurs, action shall be taken in accordance with the Event/Action Plan 
stipulated in EM&A Manual. 
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FIGURE 1 
 
 

Proposed Location of Monitoring Stations
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Layout Plan for Monitoring Stations at C6 – Excelsior Hotel 
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Figure 1 Layout Plan for Monitoring Stations at C6 – Excelsior Hotel 
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Figure 1 Layout Plan for Monitoring Stations at C7 – Windsor House 
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Figure 1 Layout Plan for Monitoring Stations at C7 – Windsor House 
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APPENDIX A 
 
 

Specifications of Proposed Equipments and Job Reference 
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Printed on a recycled paper with soy ink - evidence
of our commitment to the environment

Submersible Sewage Pumps

WImpIIu
PU

n*Eri..,
Tsurumi presents
Amenity Technics tor the earth
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@ Motor protector
Every PU-series
pump is equipped
with a motor protec-
t ion device which
direct ly cuts the
motor circuitry in
case of an exces-
sive heat builduo in

the motor or an overcurrent caused by
some electrical or mechanical failure.

@ Mechanical seal
All PU-series pumps are furnished with
a dual inside mechanical seal made of \1/
silicon carbide. The seal is located in an
oil chamber completely outside the
drainage so as to eliminate:

- a spring fai lure, due to corrosion,
abrasion or fouling, which can prevent
the seal faces from closing properly
and/or

- the loss of cooling effects on the
bottom seal faces under dry run
conditions, which can cause a bottom
seal failure.

@ Oil Lifter (Pat. Pending)
Every pump has a built-in Oil Lifter
designed to stabilize the mechanical
seal function by efficiently supplying the
lubricant to the seal even if it droos to
below the rated level. This amazingly 1;,
simple device turns otherwise wasted
energy into an additional protection
etfect for the seal and e)dends both seal
life and maintenance intervals.

(((((e

C Anti-wicking cable entry
Each cabtyre cable is
devised at its entry into
the pump so that it may
prevent drainage incur-
sion into the motor due to
a capillarity.
A portion of each con-
ductor is stripped back
and sealed by molded
rubber which f lows in
between each strand of

the conductor thus preventing 'wicking.'

@ Bacf pull-out design
Unfastening the bolts between the oil
casing and the upper pump casing allows
the body to be separated into the pump
section and the motor section with the
impeller left in position. This facilitates
inspections of the main portions. The pump
section can be disassembled/reassembled
using a large Phillips screw driver.

@ Motor
Dry, squinel-cage induction motor secured in a
watertight stainless steel case. Class E
insulation is provided. The pump is usable at an
ambient temperature of not higher than 40 "C.

A vortex imoeller is
instal led in the upper
section of the pump
casing. The impeller,
coupled with a large
passage in the casing,

allows the pump to handle coarse solids up to
35 mm in grain diameter.

@ lmpeller

tt
COMPOSITION OF THE MODEL NAME

50 PU
Discharge bore in millimeters //

Name of the series

.42A

ional
Blank: non-automatic

A : automatic
W : automatic alternation umber of motor poles



S.S. Revolution 3000 min'

I Performance curves

E r u

6
o

E

(!

0.4

Capacity (m'/min)

I Specifications
Y/

I Cabtyre Cable

\J

Tsurumi provides TOK-type guide rail fittings for all PU-series pumps. The fittings connect a pump to, or separate it
from, piping only by lifting the pump up/down. No need to enter in the pump sump for maintenance.

Advantages
No water leak
Rubber bellows attached to the guide hook are
inverted to the duckfoot bend when the pump starts
operation. The bellows are kept inverted while the
pump is stopped. This eliminates leaks even if a
lightweight pump is connected with the guide hook.

lmmune to rust
The guide hook, guide support and duckfoot bend are
made of high-quality resin and secured in position with
stainless steel bolts and washers. This Drevents
corrosion completely.

Type of TOK and applicable pumps:
TOK Model Applicable Pump Models
TOK4-P Pumps of 0.15kW to 0.75kW
TOK2-65 Model  80PU21.5

Contents of TOK
1x Duckfoot Bend
1 x Upper Guide Support
1x Guide Hook
1 x Lifting Chain(4m by TOKa-B 5m by TOK2-65)
1 x Rubber Bellows
(The foundation bolts, two numbers required, are
not included.)

S.S. Revolution 3600 min'

Surve
No.

Standard
Model

Automatic
Model

Auto-
alternation

Model

Motor
output
kw

Phase
Dry weight kg

b0re
mln

50H/60H2
min'1

Startin(
nethod

caue
lenglh
m

code
ref.mm Standard Auto & Autc

elternalian Standard Auto & Autc
alternation

40 40PU2.1 5S 40PUA2.1 5S 40PUW2. t 55 0 . 1 5 Single 3000/360( lapacitol 35 5 225x378 225x378 b . b 7.0
2 40 40PU2.15 40PUA2.15 40PUW2.15 0 . 1 5 Three 3000/360( D.O.L. 35 o A 225x378 225x378 5.8 6.2

40 40PU2.25S40PUA2.25S40PUW2.25So.25 Single 3000/360( iapacitol 35 5 236 x 360 236x374 7.1 7.7
40 40PU2.25 40PU42.25 40PUW2.25 o.25 Three tnnn/eAnf D.O.L. A 236 x 349 236 x 363 o .  l 6.7

4
5U 50PU2.4S 50PUA2.45 50PUW2.45 0.4 Single lapacitol q R 236 x 360 236x374 7.1 7.7

50PU2.4 50PUA2.4 50PUW2.4 0.4 Three lnnn/qAnr D.O.L. b A 236 x 360 236x374 7.0 t - 5

50PU2.75S 50PUA2.75S 0.75 Single a 236x374 236 x 388 8.9 9.5
50 50PU2.75 50PUA2.75 50PUW2.75 0.75 Three D.O.L. 6 A 236x374 236 x 388 8.3 8.9

o 80 80PU21.5 80PUA21.5 80PUW21 .5 1 . 5 Three D.O.L. 46 6 295x475 295x475 15.8 16.5

Single-Phase

Code Pcs/unitCores x mmz Dia. mm Material

3  x  1 .25 1 0 . 1 PVC
Sheath

Three-Phase

Code Pcs/unit Sores x mmj Dia. mm Material

A 1 4 x  1 .25 1 1 . 1 PVC
Sheath

TOK guide rail fittings



Automatic pumps

Tsurumi Automatic pumps have an
integral control circuit and two float
switches operated at low voltages.

The automatic pumps are indicated
by the symbol, A, added to the se-
ries name in the modelcode.
They are available in all sizes of
the series.

Automatic Alternation pumps

Tsurumi also offers Automatic Alternation pumps for dual automatic
operations using two pumps at a time. Just combine an ordinary
automatic pump (2 floats) to an automatic alternation pump (3 floats).
This enables the two pumps to operate alternately without control
panel.

The automatic alternation pumps are identified by the symbol, W,
added to the series name in the model code. They are available in
the same output ranges as those of the ordinary automatic models.

I Float 3 operates, and pump B starts to
discharoe water.

1 Start float 4 oJ pump A operates to start
water discharge. The pump ends primary
operation, and stops operating.

The specifications and designs here in may be changed for improvement without notice.

TSURUMI

2 Water is discharged (water level falls)

3 Stop float 2 of pump B operates to end 3 Stop float 1 ot pump A operates to end
water discharge. At this time, altemation water discharge. At the same time, start
start float 3 of pump B rests for one float 3 of pump B becomes ready for
discharge operation. operatton.

X Primary operation and secondary operation are repeated alternately.

XBoth primary and secondary operations are performed simultaneously when

water has risen to an abnormal level.

O Operation is enabled by merely connecting the power supply

2 Water is discharged (water level falls).

MANU FACTU RING CO.,LTD.
Your Dealer

Printed in Japan CAT. lAl 16-E H|\,4C-D-K-J



r
 

 
Lam Geotechnics Limited
 

Contract No. HK/2009/05
Wanchai Development Phase II and Central Wanchai Bypass

 Sampling, Field Measurement and Testing Work (Stage 1)

 

   

 
 
 

APPENDIX B 
 
 

The programme of the tentative installation schedule and commissioning period 
 
 



Programme for Installation of 24-hourTurbidity Monitoring Station

Start Finish Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Contract No. HK/2009/05
WDII & CWB - Sampling, Field Measurement and Testing
Works (Stage 1)

24-hour Turbidity Monitoring 
Proposal of 24-hour Turbidity Monitoring Jun-10 Aug-10

Liaison and Obtain Approval from Owner of the Site for Aug-10 Sep-10

Installation and Electricity Supply

Order and Delivery of  Turbidity Monitoring Equipment Sep-10 Oct-10

Order and Pre-fabrication of pumping device Sep-10 Oct-10

Set up and installation of 24-hour Turbidity Monitoring Station Nov-10 Nov-10

Testing and Commissioning of Monitoring Station Nov-10 Nov-10

24-hour Turbidity Monitoring (For the Period of Sediment Dec-10 TBC

Dredging at the south-western corner of the Causeway Bay
Typhoon Shelter)

20112010Activities / Monitoring Work
Programme on

Monitoring works
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APPENDIX C 
 
 

Systemic Drawing of Monitoring System 
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Calibration Procedure 
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6.6 Calibration
Measuring chain calibration is performed in this function group.
The calibration data are saved in an EEPROM directly in the sensor. For this reason:

• Recalibration is not required in the event of a power failure
• Recalibration is not required when the transmitter is replaced
• Customer-specific recalibration is required, however, when the sensor is replaced

Three calibration data records are saved in the sensor for each of the four main operating modes.

Select the desired data record in the SETUP 2 function group in the B4 field.

• In the FNU operating mode, the sensor is factory calibrated with formazine traceable to ISO 7027.
• In the ppm operating mode, the calibration data records for Kaolin and SiO2 are derived from the

FNU data records.
• In the % operating mode, the calibration data records are set to the average of various residual

concrete waters. They are preset in such a way that correct values are displayed for average
clarity. However the settings do not follow a standard currently applicable.
• In the g/l operating mode also, the sensor is not calibrated to a fixed value as no standard is

directly applicable. You must carry out a calibration because the media of the various applications
differ too greatly here.

Three-point sensor calibration is the standard calibration. It is absolutely essential:
• When commissioning the sensor in sludge applications
• When changing to another sludge type

Three-point sensor calibration is not necessary:
• When commissioning the sensor in the drinking water area (sensor has been calibrated for

drinking water applications in the factory).
• For residual concrete water. Density measurement for determining the concentration of residual

concrete water is based on %–data records. They are preset in such a way that correct values are
displayed for average clarity. One-point calibration is often sufficient to adjust the system in the
event of deviating values.
• When recalibrating with the same sludge type. One-point calibration suffices here if the degrees

of lightness and clarity, for example, do not differ too greatly.

Note!
• Sludge samples tend sediment. Mix the sample well, even during the calibration process, but not

to the extent that gas bubbles are formed.
• The sensor has to be far enough away from the floor and the wall of the calibration vessel during

calibration. The immersion depth must be at least 40 mm.
• The characteristic determined during the calibration is stored in the selected data record (Setup 2,

B4 field).
• Calibration is not possible if data record 1 is selected with the factory setting.
• If the calibration data deviate from the standard values by a factor of two or more, a warning

(E084) is output. The calibration results are accepted.
• If the calibration results are outside the permitted range, a calibration error (E045) is indicated.

The calibration results are not accepted.
• For every type of calibration, the installation adjustment and the offset are reset to zero and the

slope to 1.0.

FNU/NTU ppm or mg/l g/l %

Factory data record no. 1
not changeable

Formazine SiO2 Activated sludge Residual concrete
water

User data record no. 2
changeable

Formazine Kaolin Activated sludge Residual concrete
water

User data record no. 3
changeable

Formazine SiO2 Activated sludge Residual concrete
water
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Calibration menu

The calibration menu offers the following options:

Three-point calibration (3–Pt)
You should perform the calibration in the turbidity/solids concentration range in which you plan to
measure. The overall calibration characteristic of the measuring chain is determined using three
samples of known turbidity or known solids content.
Calibration with a very dark, high-absorption medium returns small slopes while light, clear media
return big slopes.
You can create the requisite probes by diluting a medium sample. In general, very good calibration
results are achieved with a concentration gradation of 10 %, 33 % and 100 %. The following
condition must be met for the calibration:

a0006961

Fig. 35: Making the samples for a three-point calibration

A Original sample
B 1 part sample A + 2 parts water
C 1 part sample A + 9 parts water

A different dilution ratio should be selected for very high-absorption media to achieve accurate
calibration results. Instead of 100 % – 33 % – 10 %, you can use dilution ratios of 100 % – 20 % –
5 % or 100% – 10 % – 3.3 %.
If the scattered light of a light sample hits a sensor that is calibrated for a dark medium, it can happen
that the signal value is so high that it is above the calibration curve.

Three-point correction (Corr)
If the calibration was performed with an unknown sample concentration but with a defined
dilution, the correct value determined afterwards in the laboratory is entered here.

Edit calibration (Edit)
If each of the samples has been determined afterwards in the laboratory, the correction for the
calibration is entered here.

Installation adjustment (Refl)
In installation adjustment, backscatter from the immediate sensor environment is compensated.
Installation adjustment must be performed with a medium whose turbidity is lower than 2 FNU or
5 ppm.

3–Pt Three-point calibration
Corr Three-point correction
Edit Edit calibration
Refl Installation adjustment
1–Pt One-point calibration
Data Calibration data

Sample A > 1.1 x sample B > 1.1 x sample C
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One-point calibration (1–Pt)
In the area of TS/concentration measurement, one-point calibration is used to change the
conversion factor (field C166). The slopes are not changed.
In the FNU range, the two slope values are adjusted by a one-point calibration. This is possible
because the conversion factor in the FNU range is always 1 and the editing range is limited to
4000 FNU. In this way, the two curves are always increasing and the calibration remains clear.
In the ppm range, the slope values are adjusted up to 500 ppm. For higher values, the conversion
factor is changed.

Calibration data (Data)
Here, you can display the calibration points 1 to 3, slope 1 and 2 and the conversion factor.
With three-point calibration, the curves used in the algorithm are adjusted as precisely as possible
using the data points acquired. The difference between the ideal curve of the algorithm and the
three actual calibration points can be found as a correction factor in the C161, C162 and C163 fields
of the data function. The correction values are indicated in %. The values should be as close to
100 %  as possible. Values from 70 to 80 % are acceptable. 50 % in one or two calibration points
clearly indicates a problematic calibration. A warning (E084) is output here for this reason. This can
mean that significant deviations can occur between the calibration points. The calibration points
themselves are always retrieved correctly.
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Version TB: Initial settings for residual concrete water
The version TB contains the Plus-package with additional setting options. The default values set in
individual fields of the menus differ from the standard version to make commissioning as simple as
possible.
These values are so selected that no additional settings need to be made for applications in residual
concrete water. If you ever reset the device to the original factory settings (set default), you can
find valid values for residual concrete water in the table below.

Note!
Calibration is carried out in the % measuring range (the transmitter switches automatically). With
the above setting, a density of e.g. 1.12 kg/l = 12 % must be selected. In some cases, it may be
necessary to adapt the calibration to a real sample. To do so, perform a single-point calibration.

Menu field Setting

Mode of operation A1 spec.

Unit A2 kg/l

Display format A3 XX.xx

Measured value damping A5 10

Calibration data record B4 3

Current output O1 Out1

Characteristic O2 lin

Current range O211 0 to 20 mA

Measured value 0 mA O212 1.00

Measured value 20 mA O213 1.30

Active characteristic K1 1

Edited characteristic K2 1

Table option K3 edit

Number of value pairs K4 2

Support point K5 1 to 2

Measured value / display value K6 / K7 1: 0%/1.00 2: 50%/1.50

Language version S1 GER
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Coding Field Selection or range
(factory settings bold)

Display Info

C Function group
CALIBRATION

Calibration settings.

C1 (1) Select calibration

3-Pt = Three-point
calibration (1)
Corr = Three-point
correction (2)
Edit = Edit calibration (3)
Refl = Fitting with reflection
compensation (4)
1-Pt = Single-point
calibration (5)
Data = Calibration data (6)

For data set 1 (B4), only the “Data” function
is accessible. The offset is reset with 3 Pt and
Edit.

Immerse sensor in the calibration solution (sample 1).
Immerse the sensor so that there is sufficient
distance to the tank wall (no reflection).

C111
Enter concentration of
the first calibration
solution

Value from last calibration

Immerse sensor in the calibration solution (sample 2).
Immerse the sensor so that there is sufficient
distance to the tank wall (no reflection).

C112
Enter concentration of
the second calibration
solution

Value from last calibration C112  1.1 x C111

Immerse sensor in the calibration solution (sample 3).
Immerse the sensor so that there is sufficient
distance to the tank wall (no reflection).

C113
Enter concentration of
the third calibration
solution

Value from last calibration C113  1.1 x C112

C114
Calibration status is
displayed

o. k.
E. xxx
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C115
Store calibration
results

yes
no
new

If C114 = E xxx, then only no or new
(Exception: calibration warning E84). If new,
return to C. If yes / no, return to
“Measurement”.

C1 (2) Select calibration

3-Pt = Three-point
calibration (1)
Corr = Three-point
correction (2)
Edit = Edit calibration (3)
Refl = Fitting with reflection
compensation (4)
1-Pt = Single-point
calibration (5)
Data = Calibration data (6)

C121

Enter correct
concentration of the
third calibration
solution

Current value from C113
entire measuring range

If the calibration is performed with an
unknown sample concentration, but with a
definite dilution (1/10; 1/3;1), the
laboratory value is to be entered.

C122
Calibration status is
displayed

o. k.
Exxx

C123
Store calibration
results

yes
no
new

If C122 = E xxx, then only no or new
(Exception: calibration warning E84). If new,
return to C. If yes / no, return to
“Measurement”.

C1 (3) Select calibration

3-Pt = Three-point
calibration (1)
Corr = Three-point
correction (2)
Edit = Edit calibration (3)
Refl = Fitting with reflection
compensation (4)
1-Pt = Single-point
calibration (5)
Data = Calibration data (6)

C131
Enter concentration of
the first calibration
solution

Current value from C111
entire measuring range

C132
Enter concentration of
the second calibration
solution

Current value from C112
C132  1.1 x C131

C133
Enter concentration of
the third calibration
solution

Current value from C113
C133  1.1 x C132

Coding Field Selection or range
(factory settings bold)

Display Info
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C134
Calibration status is
displayed

o.k.
Exxx

C135
Store calibration
results?

yes
no
new

If C134 = E xxx, then only no or new
(Exception: calibration warning E84). If new,
return to C. If yes / no, return to
“Measurement”.

C1 (4) Select calibration

3-Pt = Three-point
calibration (1)
Corr = Three-point
correction (2)
Edit = Edit calibration (3)
Refl = Fitting with
reflection compensation
(4)
1-Pt = Single-point
calibration (5)
Data = Calibration data (6)

Only for solutions = 2 FNU / 5 ppm!
Backscatter from the immediate sensor
environment is compensated for clear media.

C141
Enter correct
measured value

0.0 NTU
0.0 to 2.0 NTU
0.0 FNU
0.0 to 2.0 FNU
0.0 ppm
0.0 to 5.0 ppm
0.0 mg/l
0.0 to 5.0 mg/l

Only for the ranges NTU, FNU, ppm, mg/l

C142
Calibration status is
displayed

o.k.
Exxx

C143
Store calibration
results?

yes
no
new

If C142 = E xxx, then only no or new
(Exception: calibration warning E84). If new,
return to C. If yes / no, return to
“Measurement”.

C1 (5) Select calibration

3-Pt = Three-point
calibration (1)
Corr = Three-point
correction (2)
Edit = Edit calibration (3)
Refl = Fitting with reflection
compensation (4)
1-Pt = Single-point
calibration (5)
Data = Calibration data (6)

For FNU:
Adaption C164, C165

For ppm, mg/l:
up to 500 - adaption C164, C165
above 500 - adaption C166

For g/l, %:
Adaption C166. An existing basic calibration
(three-point) is corrected by the single-point
calibration.

C151
Enter current
calibration value

Current measured value
Entire measuring range

Coding Field Selection or range
(factory settings bold)

Display Info
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C152
Calibration status is
displayed

o.k.
Exxx

C153
Store calibration
results?

yes
no
new

If C152 = E xxx, then only no or new
(Exception: calibration warning E84). If new,
return to C. If yes / no, return to
“Measurement”.

C1 (6) Select calibration

3-Pt = Three-point
calibration (1)
Corr = Three-point
correction (2)
Edit = Edit calibration (3)
Refl = Fitting with reflection
compensation (4)
1-Pt = Single-point
calibration (5)
Data = Calibration data (6)

C161
Calibration point 1 is
displayed

Comparison value
Deviation relative to standard sensor
(= 100 %)

C162
Calibration point 2 is
displayed

Comparison value
Deviation relative to standard sensor
(= 100 %)

C163
Calibration point 3 is
displayed

Comparison value
Deviation relative to standard sensor
(= 100 %)

C164 Slope 1 is displayed Current value Slope of characteristic 1 of the sensor

C165 Slope 2 is displayed Current value Slope of characteristic 2 of the sensor

C166
Conversion factor is
displayed

Current value
Conversion factor of internal turbidity units
into displayed unit

Coding Field Selection or range
(factory settings bold)

Display Info
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6.7 Offset
The settings in the OFFSET function group can be used to calibrate the measurement to a reference
measurement. This requires a linear shift of all the measured values, i.e. the adjustment is
determined for one measured value, and all others are calculated using the same adjustment.

C07-CPM2x3xx-05-06-00-xx-005.eps

Fig. 36: Offset

X Time
Y Measured value
A Calibrated value
B Current measured value

Note!
Following a calibration, the offset is automatically set to zero.

Coding Field Setting range
(Factory settings, bold)

Display Info

V
Function group
OFFSET

V1 Enter absolute value Current measured value

V2 Enter offset Current offset

V3
Calibration status is
displayed

o.k.
E xxx

V4
Store calibration
result?

yes
no
new

If V3 = E xxx, then only no or new.
If new, return to V.
If yes/no, return to "Measurement".
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6.8 Slope
With the settings in the function group SLOPE, a measured value can be adapted to a reference
value. All measured values are proportionally adapted over the entire measuring range according to
this change.

Example:
The displayed measured value is 2.5 g/l. It is adapted to the reference value of 2.0 g/l by means of
the slope function. The change is 20 %, i.e. all measured values are reduced by 20 % over the entire
measuring range.

Note!
An OFFSET having been edited before is reset to the factory setting. In contrast to the one-point
calibration, the edited slope can be reset by setting the slope factor to 1.0.

Coding Field Setting range
(Factory settings, bold)

Display Info

N Function group
SLOPE

N1 Enter absolute value Current measured value

N2 Enter slope Current slope Slope is displayed, can be edited.

N3 Status is displayed
o.k.
E xxx

N4 Store slope?
yes
no
new
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Appendix H – Installation of Silt Screen at  

Cooling Water Intake No. 9 
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Installation of silt screen at cooling water intake (Windsor House) 
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Appendix I – Proposal on Impact Monitoring for Odour 

Patrol along the Shorelines of Causeway Bay Typhoon 

Shelter and Ex-Wan Chai Public Cargo Working Area 
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1. INTRODUCTION 

1.1.1. The objective of the odour patrol is to capture any potential worst odour level and monitor the 
odour intensity along the shorelines of Causeway Bay Typhoon Shelter (CBTS) and ex-Wan 
Chai Public Cargo Working Area (ex-PCWA) when there is temporary reclamation in 
Causeway Bay Typhoon Shelter and/or in the ex-Wan Chai Public Cargo Working Area, or 
when there is dredging of the odorous sediment and slime at the south-western corner of the 
Causeway Bay Typhoon Shelter during July, August and September. 

1.1.2. The odour patrol shall be carried to identify the odour intensity in the impact monitoring. It is a 
judgement by observers patrolling and sniffing around to detect any odour in the vicinity of the 
CBTS and ex-PCWA. 

1.1.3. The proposal is presented the methodology of the odour patrol, monitoring frequency and 
compliance checking as per Section 2.8 of the Updated EM&A Manual under EP-356/2009. 

 

2. IMPACT MONITORING FOR ODOUR PATROL 

2.1.1. The odour patrol shall be conduced by an independent trained personnel / competent persons 
patrolling and sniffing at the identified seven locations, namely OP1-OP7 along the shore as 
shown in Figure 2.1 to detect any odour at the concerned hours (afternoon is preferred for 
higher daily temperature). The patrol sequence shall be generally started from less odorous 
locations to stronger odorous locations along the route. The independent trained personnel / 
competent persons shall be fulfilled the following requirements. A certificate for a qualified 
odour panel member is enclosed in Appendix 2.1 for reference. Certificate for the n-butanol 
screening test is valid for 3 months from the issued date. 

‧ be at least 16 years of age; 

‧ be free from any respiratory illnesses; and 

‧ not be allowed to smoke, eat, drink (except water) or use chewing gum or sweets 30 min 
before and during odour patrol; 

2.1.2. The qualified person will use the nose (olfactory sensor) to sniff odours at different locations. 
The main odour emission sources and the areas to be affected by the odour nuisance shall be 
identified.  

2.1.3. During the odour patrol, the findings including odour intensity, odour nature and possible odour 
sources, and also the local wind speed and direction at each location shall be recorded. The 
instant weather conditions should be measured and recorded using a portable environment 
anemometer (Lutron LM-8000 or equivalent) for references. A sample of field data record 
sheet is enclosed in Appendix 2.2. In addition, some relevant meteorological such as daily 
average temperature, and daily average humidity, on that surveyed day will be obtained from 
the Hong Kong Observatory Weather Stations at Hong Kong Park and Hong Kong 
Observatory for references. The tidal data will be referred to the Quarry Bay Station for 
reference.  



r
 

 
 
Lam Geotechnics Limited

Contract No. HK/2009/05
Wanchai Development Phase II and Central-Wanchai Bypass

Sampling, Field Measurement and testing Works (Stage 1)
Proposal on Impact Monitoring for Odour Patrol 

along the shorelines of CBTS and ex-PCWA
 

2 
 

2.1.4. The perceived odour intensity is to be divided into 5 levels which are ranked in the descending 
order as follows: 

‧ 0 - Not detected. No odour perceived or an odour so weak that it cannot be easily 
 characterised or described; 

‧ 1 - Slight Identifiable odour, and slight chance to have odour nuisance; 

‧ 2 - Moderate Identifiable odour, and moderate chance to have odour nuisance; 

‧ 3 - Strong Identifiable, likely to have odour nuisance; 

‧ 4 - Extreme Severe odour, and unacceptable odour level. 

 

3. MONITORING FREQUENCY 

3.1. When there is temporary reclamation in Causeway Bay Typhoon Shelter and/or in the ex-Wan 
Chai Public Cargo Working Area, or when there is dredging of the odorous sediment and slime 
at the south-western corner of the Causeway Bay Typhoon Shelter, the odour patrol shall be 
carried out bi-weekly intervals during July, August and Septermber to detect any odour at the 
concerned hours (afternoon is preferred for higher daily temperature). 

 
 
4. COMPLIANCE CHECKING 

4.1. The findings including odour intensity, odour nature and possible odour sources, and also the 
local wind speed and direction at each location will be recorded.  In addition, some relevant 
meteorological and tidal data such as daily average temperature, and daily average humidity, on 
that surveyed day will be obtained from the Hong Kong Observatory Station for reference. The 
Action and Limit levels for odour patrol are shown in Table 4.1. 

Table 4.1 Action and Limit Levels for Odour Patrol 
Parameters Action Limit 
Odour Nuisance 
(from odour intensity 
analysis 
or odour patrol) 

 When two documented 
complaint are received; or 

 
 Odour Intensity of 2 is 

measured from odour 
intensity analysis. 

 Five or more consecutive genuine 
documented complaints within a 
week; or 

 
 Odour Intensity of 3 or above is 

measured from odour intensity 
analysis. 

 
4.2. Should non-compliance of the air quality criteria occur, actions in accordance with the Action 

Plan in Tables 4.2 shall be carried out. 

Table 4.2 Event / Action Plan for Odour Patrol 
ACTION Event 

Person-in-charge of Odour Monitoring Implementation Agent Identified by CEDD 
ACTION LEVEL 
Exceedance of 
Action Level 

1. Identify source/reason of 
exceedance; 

2. Repeat odour patrol to confirm 
finding. 

1. Carry out investigation to identify the 
source/reason of exceedance; 

2. Rectify any unacceptable practice 
3. Implement more mitigation measures if 

necessary; 
4. Inform EPD or MD if exceedance is 
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ACTION Event 
Person-in-charge of Odour Monitoring Implementation Agent Identified by CEDD 

considered to be caused by expedient 
connections or floating debris. 

LIMIT LEVEL 
Exceedance of 
Limit Level 

1. Identify source / reason of 
exceedance; 

2. Repeat odour patrol to confirm 
findings; 

3. Increase odour patrol frequency; 
4. If exceedance stops, cease 

additional odour patrol. 

1. Carry out investigation to identify the 
source/reason of exceedance.  
Investigation shall be completed within 2 
weeks; 

2. Rectify any unacceptable practice; 
3. Formulate remedial actions; 
4. Ensure remedial actions properly 

implemented; 
5. If exceedance continues, consider what 

more/enhanced mitigation measures 
shall be implemented; 

6. Inform EPD or MD if exceedance is 
considered to be caused by expedient 
connections or floating debris. 
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Figure 2.1 

 

Layout Plan for Odour Patrol Locations 
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Appendix 2.1 

 

Certificate for a Qualified Odour Panel Member 



 

 

PolyU   X. Z. Li 

 

Certificate for a Qualified Odour Panel Member 

 

 

 

 

Odour Research Laboratory 

The Hong Kong Polytechnic University, 

Hung Hom, Kowloon, Hong Kong 

Tel: (852) 2766 6016 Fax: (852) 2334 6389 

 

 

09 June 2011 

 

Re: A Certificate for a Qualified Odour Panel Member 

 

This is to certify that Mr. Ng Kin-hung participated in a set of n-butanol screening tests in our 

laboratory between Oct 2010 – Apr 2011 and his odour threshold of n-butanol in nitrogen gas was 

found to be in the range of 20 – 80 ppb/v. According to the requirement of the European Standard 

Method of Air Quality – Determination of Odour Concentration by Dynamic Olfactometry 

(EN13725), he is qualified to participate olfactometry analysis to determine odour concentration. 

The relevant data are shown as follows: 

 
Ng Kin Hung 10 10 unit 20 Oct. 2010 17 Nov. 2010 8 Dec. 2010 22 Dec. 2010 21 Feb. 2011 9 Mar. 2011 18 Mar. 2011 3 Apr. 2011 14 Apr. 2011 20 Apr. 2011

dilution 1334.4 932.6 704.8 932.6 1334.4 932.6 932.6 1334.4 932.6 932.6

50.8 µmol / mol 37.9 54.3 71.8 54.3 37.9 54.3 54.3 37.9 54.3 54.3

1.6961 0.0963 1.25 log    (µmol / mol) 1.5789 1.7345 1.8561 1.7345 1.5789 1.7345 1.7345 1.5789 1.7345 1.7345

ITE
y

10

ITEs
ITE
y

ITEs

 
 

 

 

 

 

Yours sincerely 

 

 

 

                                                               
 

Professor X. Z. Li 

Odour Research Laboratory at PolyU 
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Appendix 2.2 

 

A sample of Field Data Record Sheet 
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Sample of Field Data Record Sheet 
 
Monitoring Date:                                  Weather Condition:                                  
Temperature:                                  Relative Humidity:                                  
Tidal Condition:                                    

Location Time Odour Intensity Odour Nature Possible Odour Sources Duration Wind Speed(m/s) Wind Direction Remarks 

         

         

         

         

         

         

         

         

         

         

         

 
 Name Signature Date 

Field Staff:                                                         
 
                        

RSS’s Representative:                                                         
 
                        

ET’s Representative:                                                                                 
 




