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1 BASIC INFORMATION 

1.1 Project Title 

1.1.1 Reuse of Treated Sewage Effluent from Redeveloped Lo Wu Correctional 
Institution.   

1.2 Purpose and Nature of the Project 

1.2.1 The Project will involve the reuse for toilet flushing of treated sewage effluent 
(TSE) from the membrane bio-reactor (MBR) type sewage treatment plant (STP) in 
the redeveloped Lo Wu Correctional Institution (LWCI).  Some of the TSE (around 
17.84%, i.e. 138.24m3/day out of 775m3/day) from the STP will undergo 
chlorination before being conveyed to the treated water storage tank for temporary 
storage and as a supply to the flushing water system for usage at the toilets within 
the Barrack Block of the LWCI.  The remaining portion (~82%) of TSE from the 
STP without chlorination will be discharged.  This process for the generation of 
chlorinated TSE will cease when its quantity is monitored to reach a pre-set level, 
hence no surplus chlorinated TSE is anticipated to be discharged under normal 
circumstances.  In case an emergency discharge of surplus chlorinated TSE would 
be required, it will undergo a dechlorination process to reduce the residual chlorine 
level before it is discharged into the stormwater drain.  Figures 1 and 2 show the site 
location plan of the redeveloped LWCI and flow diagram of the STP and TSE reuse 
system, respectively.  The proposed MBR STP in the redeveloped LWCI is not a 
Designated Project (DP) under the Environmental Impact Assessment Ordinance 
(EIAO).  However the reuse of TSE from the STP would make this aspect of the 
redevelopment become a DP under Schedule 2 of the EIAO as described in Section 
1.5 of this Project Profile.   

1.3 Project Proponent  

1.3.1 Architectural Services Department  

1.4 Location and Scale of the Project 

1.4.1 The preliminary layout of the TSE reuse system of the MBR STP is illustrated in 
Figures 3 and 4, and will mainly comprise the disinfection tank and treated water 
tank, together with the associated pumping facilities and piping network.  Sodium 
hypochlorite will be dosed into the MBR treated water for the disinfection and then 
the chlorinated TSE will be pumped into the treated water storage tank for 
temporary storage.  The chlorinated TSE will be pumped to the flushing water tank 
at the Barrack Block water tank and pump room for flushing purpose within the 
Barrack Block.  This process for the generation of chlorinated TSE would cease 
when its quantity in the Treated Water Tank as shown in Figure 2 is monitored to 
reach a pre-set level, hence no surplus chlorinated TSE is anticipated to be 
discharged under normal circumstances.  In case of emergency discharge of any 
surplus chlorinated TSE would be required, it will undergo a dechlorination process 
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by the addition of sodium bisulphite to reduce the residual chlorine level before it is 
discharged a nearby water body via an outfall pipe.   

1.4.2 It is anticipated that the site for the TSE reuse system will cover an area of 
approximately 40m2 and all facilities will be installed and enclosed within Block K 
in order to minimise any potential odour, visual and noise impacts, as shown in 
Figures 3 and 4.  The demand of TSE reuse will be designed at 138.24m3/day and 
will only be used for toilet flushing.  The redeveloped LWCI will contain 3 
institutions and the associated building blocks to accommodate a maximum of 1,400 
inmates, 554 staff and 85 visitors.  The MBR STP and TSE reuse system will 
operate automatically on a 24 hours/day basis.  The former LWCI operated between 
1996 and 2006 with the sewerage system in the form of septic tanks and soak-away 
pits.  The future redeveloped LWCI represents a very “controlled” environment 
where the quantity of sewage will be quite constant with little day-to-day variation.  
This will enable steady state treatment to be practised.     

1.5 Number and Types of Designated Projects to be Covered by the Project Profile 

1.5.1 The reuse of TSE from the redeveloped LWCI for toilet flushing is identified as a 
DP under Schedule 2, Part I, Item F4 of the EIAO.  This Project is considered 
appropriate to apply for permission to apply directly for an environmental permit, in 
view of the fact that no adverse impacts are anticipated and the mitigation measures 
described in this project profile will meet the requirements of the Technical 
Memorandum on Environmental Impact Assessment Process under the EIAO.   

1.6 Contact Person 

1.6.1 Name: Mr CHAK Wing Pong, David 

Post:  Senior Project Manager 223 

Tel:  2867 5715 

Fax:  2804 6805 

Address: 40/F, Queensway Government Offices, 66 Queensway, Hong Kong 

2 OUTLINE OF PLANNING AND IMPLEMENTATION PROGRAMME 

2.1 Project Planning and Implementation 

2.1.1 The Design and Build Contractor of Contract No. SS P320 Design and Construction 
of the Redevelopment of Lo Wu Correctional Institution will carry out the design of 
the proposed TSE reuse system and the Civil Design Consultant of the same 
Contract will supervise the associated construction works.  The Correctional 
Services Department and Drainage Services Department will operate and maintain 
the proposed TSE reuse scheme.   
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2.2 Programme for Sewage Treatment Plant 

2.2.1 The redevelopment of the LWCI was commenced in April 2007 and the construction 
works are planned for completion by end of 2009.  The tentative schedule for the 
construction and operation of the MBR STP and TSE reuse system is shown below:  

Construction of super-structure: January 2009 

E&M installation: March 2009 

Testing and commissioning:  September 2009 

Commencement of operation:  January 2010 

2.3 Interfacing with Other Projects 

2.3.1 Potential interfacing projects will include:  

• The Upgrading Works at Shek Wu Hui Sewage Treatment Works (SWHSTW) 
which is anticipated to be completed by around the end of 2009, nearly at the 
same time as the commencement of the operational phase of the TSE reuse 
system; and  

• The Feasibility Study for sewer connection between the proposed LWCI and the 
upgraded SWHSTW is anticipated to be completed by around end of 2008.  As 
there are several obstacles to be overcome (e.g. financial agreement, outcome of 
this feasibility study, etc), it is uncertain whether the sewer connection will be 
ready to cope with the commencement of the operation of the redeveloped 
LWCI.  Therefore, the MBR STP and the associated TSE reuse system may be 
operated for many years.   

3 MAJOR ELEMENTS OF THE SURROUNDING ENVIRONMENT 

3.1 Major Elements of Surrounding Environment and Land Uses 

3.1.1 The TSE reuse and distribution systems will be located within the boundary of the 
redeveloped LWCI (Figure 1), which is surrounded by hills and rural surroundings 
to the north and west, fishponds and villages to the south and east, and Ho Sheung 
Heung Road and a flat terrain to the south.  Further east is the channelised Sheung 
Yue River.  Sheung Shui Water Treatment Works (SSWTW) is located at 700m east 
of the Project site (eastern side of Sheung Yue River), whilst SWHSTW is situated 
at about 750m to the southeast.  The rural villages of Tsung Yuen and Ho Sheung 
Heung are to the southwest, whilst the Closed Boundary Area is to the north.  Two 
concrete U channels pass through the Project site leading to Sheung Yue River.  The 
total area of the Project site is approximately 52,753m2.  The project site is currently 
undergoing the construction works of the redevelopment.   
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3.2 Existing and Planned Sensitive Receivers 

3.2.1 Air Quality and Noise  

(a) As shown in Figure 1, the village houses at Tsung Yuen (ANSR1) located to the 
south (~100m south of the redeveloped LWCI) and village houses (ANSR2) 
located to the north (~7m northeast of the redeveloped LWCI) are identified as 
the sensitive receivers during the construction phase.   

(b) The same sensitive receivers as those in the construction phase are identified 
during the operational phase.    

3.2.2 Water Quality  

(a) Deep Bay Water Control Zone and inland water bodies adjacent to the Project 
site including fish ponds, tributaries of Sheung Yue River (WSR1) and 
Shenzhen River, etc, are identified as the sensitive receivers during the 
construction phase (Figure 1).   

(b) The same sensitive receivers as those in the construction phase are identified 
during the operational phase.   

3.2.3 Ecology 

(a) Ho Sheung Heung Egretry (ESR1) (~160m north of the redeveloped LWCI) and 
abandoned agricultural land/fishponds (to the south of the redeveloped LWCI) 
are identified as the sensitive receivers during the construction phase (Figure 1).   

3.2.4 Health and Hygiene 

(a) The future occupants of the redeveloped LWCI including the inmates, prison 
staff and visitors are identified as the sensitive receivers during the operational 
phase (Figure 1).   

4 POSSIBLE IMPACT ON THE ENVIRONMENT 

4.1 Construction Phase Environmental Impacts 

4.1.1 It should be noted that the extent of construction works for the proposed TSE reuse 
system represents only a small part of the entire redevelopment of LWCI.   

4.1.2 Air Quality – The major potential air quality impact of the Project during the 
construction phase will be the dust emissions from land clearing and excavation, 
rock breaking, handling of construction and demolition (C&D) materials, etc.     

4.1.3 Noise – The construction activities for this Project would be the major noise sources 
during the construction phase mainly associated with the use of powered mechanical 
equipment (PME).     
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4.1.4 Water Quality – The water quality impacts during the construction phase of the 
Project will be associated with the site runoff, wastewater and sewage generated 
from construction activities.   

4.1.5 Ecology – The TSE reuse system will be located within the redeveloped LWCI site 
boundary, which is entirely on existing developed area with insignificant direct and 
indirect ecological impacts, e.g. dust, noise, disturbance, etc, anticipated during the 
construction phase of the Project.   

4.1.6 Waste – Excavation will be required for the construction of the TSE reuse system, 
the volume of which would be about 100m3.  Other C&D waste from the formwork 
and temporary works, and minor chemical waste and general refuse, will also be 
generated.     

4.1.7 Landscape and Visual – The TSE reuse system would be located within the 
boundary of the redeveloped LWCI within Block K.  In view of the small scale of 
the construction works associated with the installation of the system and in the 
context of the redevelopment of LWCI as a whole, such landscape and visual 
impacts would be anticipated to be negligible, localised and short-term.  

4.1.8 Health and Hygiene – Impacts on health and hygiene are not anticipated during the 
construction phase.   

4.1.9 Hazard to Life – Hazard to life impacts are not anticipated during the construction 
phase.   

4.2 Operational Phase Environmental Impacts 

4.2.1 Air Quality – During the operational phase, there could be potential odour impact 
arising from the chlorination process of the disinfection tank, if its operation is not 
enclosed.  Small amounts of sodium hypochlorite (~250L) will be stored in the 
storage tank of the dosing system of the STP but within an enclosed building.  
Sodium hypochlorite would not vaporise, so there would be no release of chlorine 
gas anticipated, which may otherwise cause odour impacts.  The entire chlorination 
process, as part of the STP, will be accommodated underground inside an enclosed 
building, so there would be no significant odour impacts expected.  Also, there will 
be no sewage odour anticipated in the TSE reuse system, as it will be within a closed 
system.  No other emissions from the treatment process of the effluent reuse scheme 
during the operational phase of the Project would be anticipated, as the entire STP 
will be accommodated underground inside an enclosed building installed with high 
efficiency deodoriser.   

4.2.2 Noise – The pumps of the TSE reuse system would be the main potential noise 
sources during the operational phase of the Project.  However, these pumps 
represent only part of the entire MBR STP, which are enclosed within the building 
and/or located underground.  The noise arising from the proposed TSE reuse system 
is anticipated to be well controlled, hence insignificant.  Appendix 1 shows the 
calculated noise levels at the ANSR1 and ANSR2 due to the STP as a whole, of 
which the TSE reuse system is a small part.  The results show that the noise levels 
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(Leq 30min) at either sensitive receiver will not exceed the criteria of the Technical 
Memorandum for the Assessment of Noise from Places Other Than Domestic 
Premises, Public Places or Construction Sites (TM) issued under the Noise Control 
Ordinance (NCO) at 55dB(A) between 0700 and 2300 and 45dB(A) between 2300 
and 0700 in the worst-case situation.   

4.2.3 Water Quality – During the operational phase, the effluent from the MBR STP will 
undergo tertiary treatment using a chlorination process in the disinfection tank to 
increase the residual chlorine level of the TSE.  The quality of chlorinated TSE for 
toilet flushing in this Project is summarised in Table 1.  The USEPA criteria and the 
treated effluent standard at the Ngong Ping Sewage Treatment Works (NPSTW), 
which is considered the most comparable with this proposed Project in terms of the 
source of sewage, quantity of TSE and usage, are also shown for comparison.  The 
reuse of TSE will be in a closed system both stemming from and returning to the 
STP.  At present, it is estimated that the proportion of the TSE which will be taken 
from the system in the redeveloped LWCI STP for reuse would be around 17.84%.   

Table 1:  TSE Quality for Reuse as Toilet Flushing Water 
Water Quality 
Parameter 

Unit USEPA 
Criteria* 

NPSTW 
Effluent 

Quality** 

TSE Quality 
for reuse for 

toilet flushing 
in this Project 

pH - 6-9 Not specified 7-8 
Residual Chlorine mg/L �1 �0.5 1-2 

Escherichia coli 
Colony Forming 
Unit (CFU) per 

100 ml 
Not detectable <100 Not detectable 

Turbidity NTU �2 �10 �2 
Biochemical Oxygen 
Demand (BOD5) 

mg/L �10 �10 �5 

Dissolved Oxygen mg/L Not specified �2 �2 
Total Suspended Solid 
(TSS) mg/L Not specified �10 �4 

Ammonia Nitrogen 
(NH3N) mg/L Not specified �1 �1 

Colour Hazen Unit Not specified �20 �20 
Synthetic Detergents mg/L Not specified �5 �5 
Average Daily Flow 
(minimum) m3/day Not specified Not specified 775 

Design Peak Flow  m3/day Not specified Not specified 3,098 
Remarks:  
*  From the USEPA (2004) Guidelines for Water Reuse 
**  From Project Profile for application for permission to apply directly for Environmental Permit: 

Outlying Islands Sewerage Stage 1 Phase 1 Ngong Ping Sewage Treatment Works and 
Sewerage Investigation, Design and Construction 

4.2.4 The process for the generation of chlorinated TSE would cease when its quantity in 
the Treated Water Tank as shown in Figure 2 is monitored to reach a pre-set level, 
hence no surplus chlorinated TSE is anticipated to be discharged under normal 
circumstances.  In case emergency discharge of any surplus chlorinated TSE would 
be required, it will undergo a dechlorination process prior to being discharged into 
the nearby drainage system and then Sheung Yue River.  The level of treatment of 
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the effluent at the STP will be such that the TSE will meet the EPD’s policy of 
requiring that developments do not cause a net increase in pollution loading to Deep 
Bay, the requirements in accordance with the Technical Memorandum Standards for 
Effluents Discharged into Drainage and Sewerage Systems, Inland and Coastal 
Waters, and the other EPD’s standards.  These can be demonstrated by a comparison 
of the water quality and pollution loading of the effluent discharge from the former 
LWCI and the proposed redeveloped LWCI as shown in Appendix 2.  As noted in 
Section 4.2.3, while it is expected that around 17.84% of the TSE from the STP 
would be reused, it should be noted that even if this percentage changes or even if 
there is no reuse of TSE at any point in time, the requirement for a no net increase in 
pollution loading will still be met.  As illustrated in Figure 2, in the event that the 
TSE in the Treated Water Tank is insufficient for the flushing or the TSE cannot be 
generated due to any operational problems of the STP or the treatment system, 
potable water will be triggered to fill the Flushing Water Storage Tank instead in 
order to maintain a normal supply of the flushing water.  Under this circumstance, 
there will be no need for storage of the TSE or the chlorination process.   

4.2.5 The reuse of TSE will reduce the amount of potable water required for toilet 
flushing thereby providing an environmental benefit.  The TSE will be disinfected 
by chlorination for the purposes of meeting the discharge requirement in accordance 
with the Technical Memorandum Standards for Effluents Discharged into Drainage 
and Sewerage Systems, Inland and Coastal Waters (Appendix 2) as well as the 
USEPA (2004) Guidelines for Water Reuse in terms of E. coli levels.  In case 
emergency discharge of surplus chlorinated TSE would be required, it will undergo 
a dechlorination process prior to discharge for reduction of the residual chlorine 
level to comply with the EPD’s discharge requirements into inland waters 
(Appendix 2).  No water quality impacts are predicted during normal operation of 
the system.  In the event of a failure of the STP, the implementation of the backup 
and preventive measures described in Section 5.2 below will reduce the risk of any 
impacts arising to a negligible extent.   

4.2.6 Ecology – Ecological impacts are not anticipated from the TSE reuse system during 
the operational phase.   

4.2.7 Waste – Waste impacts are not anticipated during the operation phase of the Project.   

4.2.8 Landscape and Visual – As the TSE reuse system would be installed within the 
building and/or located underground, the landscape and visual impacts would be 
anticipated to be insignificant.   

4.2.9 Health and Hygiene – As toilet flushing is a typical non-potable use in which water 
will not have direct contact with other living organisms, its impact on human health 
and hygiene is therefore minimal.  The sewage effluent from the MBR STP will be 
further treated with chlorination in the disinfection tank prior to toilet flushing in 
order to ensure that no bacteria re-growth and contamination during the transmission 
from the TSE reuse system to the point of usage (toilets).  However, potential health 
and hygiene concerns may still exist, if there is incorrect connection of potable water 
and TSE pipes.   
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4.2.10 Hazard to Life – Small amounts of chemicals will be stored on-site: a 10% solution 
of sodium hypochlorite for the chlorination process (~250L for maximum of 7 day 
consumption) and a 10% solution of sodium bisulphite for the emergency 
dechlorination process (~250L for maximum of 7 day consumption).  Such amount 
is far less than that planned to be stored in the future Stonecutters Island STW (1.8 
million L of sodium hypochlorite) for the operation of the disinfection facilities in 
the Harbour Area Treatment Scheme (HATS), storage of which has been concluded 
to present an “acceptable” risk in the quantitative risk assessment of the approved 
EIA study.  Sodium hypochlorite is classified as a Category 4 poisonous substance 
and sodium bisulphite is classified as a Category 3 corrosive substance under the 
Dangerous Goods Ordinance (Cap 295).  They are not acutely toxic, flammable, or 
explosive substances, but hazardous gas would be generated if they were 
accidentally mixed with incompatible chemicals.  In fact, if sodium hypochlorite 
mixes with sodium bisulphite, only heat, but not toxic gas, would be evolved.  Also, 
the use of these chemicals in the TSE reuse system would not constitute a potentially 
hazardous installation in accordance with EPD’s ProPECC PN 2/94 Potentially 
Hazardous Installation.  As such, no hazard impact is anticipated from the TSE reuse 
scheme in the Project.   

5 ENVIRONMENTAL MITIGATION MEASURES 

5.1 Measures to Minimise Key Construction Phase Environmental Impacts 

5.1.1 Air Quality – Implementation of proper dust control and suppression measures 
stipulated in the Air Pollution Control (Construction Dust) Regulation during the 
construction phase of the Project is recommended, including adoption of proper 
working methods, e.g. regular water spraying and providing wheel-washing 
facilities.  In view of the small scale of the TSE reuse scheme, adverse dust impacts 
during construction phase will not be anticipated.   

5.1.2 Noise – The construction activities of the Project will include site excavation and 
general E&M installation works.  Only minor noise impacts will be anticipated.  
Implementation of good site practices e.g. regular maintenance of PME and use of 
silent equipment as the proper noise control measures during the construction stage 
are recommended to minimise the potential noise impacts.   

5.1.3 Water Quality – Adoption of the practices as outlined in ProPECC PN 1/94 
Construction Site Drainage to minimise site runoff and potential water pollution is 
recommended, e.g. silt removal facility at nearby stormwater drains on-site before 
commencement of the excavation.  Implementation of good site arrangement and 
management practices is required.  In view of the small scale of the Project, adverse 
water quality impact during the construction phase will not be anticipated.   

5.1.4 Waste – The volume of excavated material generated from the construction of TES 
reuse system would be about 100m3 and most of it could be reused on-site.  Other 
C&D waste, and minor quantity of chemical waste and general refuse generated will 
be properly disposed.  With proper mitigation measures in place, there will be no 
adverse waste impact anticipated.   
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5.2 Measures to Minimise Key Operational Phase Environmental Impacts 

5.2.1 Air Quality – The chlorination process of the effluent reuse system will be enclosed 
within the building and/or located underground to contain any potential odour 
emission from the STP and treatment process.  Adverse odour impact on nearby 
sensitive receivers during the operational phase of the Project will not be 
anticipated.   

5.2.2 Noise – The pumps of the TSE reuse system will be enclosed within the building 
and/or located underground to contain the noise emission from the TSE reuse 
system.  With these mitigation measures in place, adverse noise impact will not be 
anticipated during the operational phase.    

5.2.3 Water Quality – In case emergency discharge of surplus chlorinated TSE would be 
required, it will undergo a dechlorination process prior to discharge for reduction of 
the residual chlorine level to comply with the EPD’s discharge requirements into 
inland waters.  Complete failure of the STP could cause untreated sewage to bypass 
the treatment process and be discharged directly to the drainage system.  To avoid 
this, automatic changeover standby pumps will be provided to cater for any 
breakdown and maintenance of the duty pumps.  In order to cover any mains power 
failure, an emergency (backup) power supply will be provided.  The Equalization 
Tank of the STP will be designed to provide a 2-hour storage capacity for influent in 
case any emergency conditions arise such as during breakdown and repair.  With all 
these measures incorporated into the design of the STP, it is anticipated that the 
chance of emergency sewage bypass will be extremely remote.   

5.2.4 Health and Hygiene – The TSE from the redeveloped LWCI will be further treated 
with chlorination to ensure no bacteria re-growth and no bacteria contamination will 
occur during the transmission of TSE to the point of usage, i.e. toilets.  A chlorine 
dosing system in the form of sodium hypochlorite with contact time of about 30 
minutes will be installed within the MBR STP.  With the proposed disinfection 
system, the residual chlorine will meet the �1 mg/L level recommended by the 
United States Environmental Protection Agency (USEPA) for reducing odour and 
bacterial growth in the distribution system for TSE reuse.  To avoid the potential 
health and hygiene problems associated with possible incorrect connection of the 
potable water and treated effluent pipes at the toilets, the pipes for the treated 
effluent would be specially arranged to differentiate them from that of the potable 
water pipes, e.g. clearly labelled with warning signs and notices, colour-coded, 
and/or using different pipe size, so that physical connection of the treated effluent 
pipes with the potable water fittings would not be possible.  Appropriate provisions 
will be incorporated in the operation and maintenance manual for the TSE reuse 
system to test for and ensure no incorrect connection will occur.  With these 
measures in place, there will not be any health and hygiene impacts anticipated 
during the operational phase.   

5.2.5 Hazard to Life – To avoid mixing of the chlorination and dechlorination agents due 
to human error, a number of measures are recommended including fabrication of 
reaction/holding tanks with reinforced concrete to avoid corrosion and leakage, 
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separation of storage locations; clear and sufficient signage; ensuring the quality 
control of chemical suppliers, development of an emergency and contingency plan, 
etc.  With these measures in place, it is not anticipated that any hazard to life will 
occur during the operational phase.   

5.3 Comments on Environmental Effects  

5.3.1 The reuse of TSE for toilet flushing will reduce the quantity of potable water 
required at the LWCI.  This is considered to be the beneficial or positive impacts of 
the Project.  The promotion of the safe reuse of TSE in appropriate circumstances to 
enable conservation of potable water will be good for the community as a whole.   

6 USE OF PREVIOUSLY APPROVED EIA REPORTS 

6.1.1 There was no previously approved report for the Project, but reference to other 
similar projects applying directly for an Environmental Permit is made including:  

Application No. Project Title 
  
DIR-080/2003 Reuse of Treated Effluent from Ngong Ping Sewage Treatment 

Plant for Toilet Flushing 
ESB-120/2004 Harbour Area Treatment Scheme (HATS) – Provision of 

Disinfection Facilities at Stonecutters Island Sewage Treatment 
Works 

DIR-125/2005 Demonstration Scheme on Reclaimed Water Uses in the North 
District 

DIR-137/2006 Tseung Kwan O Area 86 Property Development – Rainwater 
and Grey Water Recycling 
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Appendix 1 Noise Levels at Sensitive Receivers due to Future Operation of STP at the 
Redeveloped LWCI 
 
The noise assessment of the STP followed the Technical Memorandum for the Assessment of 
Noise from Places Other Than Domestic Premises, Public Places or Construction Sites (TM) 
issued under the Noise Control Ordinance (NCO), which are adopted as the industrial noise 
criteria.  Moreover, in order to plan for a better environment as recommended in the HKPSG, 
all fixed noise sources were so located and designed in accordance with the TM, where the 
level of the intruding noise at the façade of the nearest sensitive use should be at least 5 
dB(A) below the appropriate ANL or, in the case of the background being 5 dB(A) lower 
than the ANL, should not be higher than the background.  These criteria are summarised as 
follows.   
 
Noise Assessment Criteria for Noise Impact Assessment 
Criteria Acceptable Noise Level Adopted HKPSG Standard 
Leq (30 minutes) (07:00 – 23:00) 60 dB(A)* 55 dB(A) 
Leq (30 minutes) (23:00 – 07:00) 50 dB(A)* 45 dB(A) 
* ANL for Area Sensitivity Ratings of “A” (Low density residential area without influence by an IF – Industrial 
Activities/major road with daily traffic flow over 30,000 vehicles) stipulated in the TM.  
 
 
 
The calculated noise levels at the sensitive receivers ANSR1 and ANSR2 are shown below, 
which indicated that the noise impacts from the STP are negligible when compared with the 
above noise criteria.  
 
Calculation of Noise Level at ANSR1:  
Items in STP No. of 

item 
SPL at 

1m 
Ref. 

Distance 
Slant 

Distance 
Cno. Cb Cd Cf CNL 

Treated water pump 1 66 1 324 0 -20 -50.2 3 0.0 
Air blower 1 87 1 328 0 -20 -50.3 3 19.7 
Permeate pump 2 80 1 326 3 -20 -50.3 3 15.7 
Submersible pump 1 75 1 322 0 -20 -50.2 3 7.8 
Fine screen 1 84 1 318 0 -20 -50.0 3 17.0 
Submersible mixer 1 66 1 318 0 -20 -50.0 3 0.0 
Submersible air ejector 1 66 1 316 0 -20 -50.0 3 0.0 
Sewage pump 2 66 1 316 3 -20 -50.0 3 2.0 
Air ejector 1 66 1 314 0 -20 -49.9 3 0.0 
Coarse screen 1 84 1 316 0 -20 -50.0 3 17.0 
Ventilation fan 1 71 1 316 0 -10 -50.0 3 14.0 
         24.3 
Notes – Cno.: Addition due to number of item; Cd: Reduction due to distance; Cb: Reduction due to screening; 
Cf: Façade correction; CNL: Calculated noise level (dB(A)) 
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Calculation of Noise Level at ANSR2:  
Items in STP No. of 

item 
SPL at 

1m 
Ref. 

Distance 
Slant 

Distance 
Cno. Cb Cd Cf CNL 

Treated water pump 1 66 1 92 0 -20 -39.3 3 9.7 
Air blower 1 87 1 98 0 -20 -39.8 3 30.2 
Permeate pump 2 80 1 100 3 -20 -40.0 3 26.0 
Submersible pump 1 75 1 108 0 -20 -40.7 3 17.3 
Fine screen 1 84 1 108 0 -20 -40.7 3 26.3 
Submersible mixer 1 66 1 108 0 -20 -40.7 3 8.3 
Submersible air ejector 1 66 1 110 0 -20 -40.8 3 8.2 
Sewage pump 2 66 1 114 3 -20 -41.2 3 10.8 
Air ejector 1 66 1 116 0 -20 -41.3 3 7.7 
Coarse screen 1 84 1 120 0 -20 -41.6 3 25.4 
Ventilation fan 1 71 1 118 0 -10 -41.4 3 22.6 
         34.0 
Notes – Cno.: Addition due to number of item; Cd: Reduction due to distance; Cb: Reduction due to screening; 
Cf: Façade correction; CNL: Calculated noise level (dB(A)) 
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APPENDIX 2:  Comparison of Water Quality and Pollution Loading between the 
Effluent from the Former and Redeveloped LWCI 
 
Based upon the data below, it can be seen that the quality of TSE for reuse for toilet flushing 
will comply with the relevant discharge requirements in accordance with the Technical 
Memorandum Standards for Effluents Discharged into Drainage and Sewerage Systems, 
Inland and Coastal Waters under the Water Pollution Control Ordinance (WPCO).  There will 
also be no net increase in the pollution loadings compared between the former and the future 
redeveloped LWCI, hence ensuring meeting the EPD’s policy of requiring that developments 
do not cause a net increase in pollution loading to Deep Bay.   
 
 
TSE Quality Discharged from Redeveloped LWCI*:  

Effluent Discharge Standard Water Quality 
Parameter 

Unit TSE Quality 
for reuse for 

toilet flushing 
in this Project 

Group A 
Inland 

Waters** 

Group B 
Inland 

Waters** 

Group C 
Inland 

Waters** 
pH - 7-8 6.5-8.5   6.5-8.5   6-9 
Residual Chlorine mg/L �0.2*** - - - 

E. coli 

Colony 
Forming 

Unit (CFU) 
per 100 ml 

Not detectable <1 100 1,000 

Turbidity NTU �2 - - - 
Biochemical Oxygen 
Demand (BOD5) 

mg/L �5 5 20 10 

Dissolved Oxygen mg/L �2 - - - 
Total Suspended Solid 
(TSS) mg/L �4 5 30 10 

Ammonia Nitrogen 
(NH3N) mg/L �1 1 5 2 

Colour Hazen Unit �20 - - - 
Synthetic Detergents mg/L �5 - - - 

* Comparison with relevant water quality criteria based upon average daily flow of 775m3/day in accordance 
with the Technical Memorandum Standards for Effluents Discharged into Drainage and Sewerage Systems, 
Inland and Coastal Waters of WPCO.  

**  Group A inland waters include all waters in water gathering grounds and within the boundaries of country 
parks. Group B waters are mainly those draining agricultural areas in the New Territories. Group C waters 
are those running through areas where there are large numbers of fish ponds.  

***  While there is no stated criteria for residual chlorine effluent discharge under the Technical Memorandum 
Standards for Effluents Discharged into Drainage and Sewerage Systems, Inland and Coastal Waters for the  
inland waters standard, a dechlorination process will be incorporated into the STP prior to any discharge of 
surplus TSE.  This will reduce the residual chlorine level from 1-2 mg/L down to �0.2 mg/L (or other 
specified limits) as required by the EPD for discharge into inland waters in regular planning cases.  
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The pollution loading factors of the TSE from the former and redeveloped LWCI are 
calculated by combining DSD’s Unit Flow Factors and Global Unit Load Factors with the 
number and types of population (e.g. inmates), taking into account the removal efficiency of 
the STP.   
 
 
Comparison of Pollution Loading between the Effluent from the Former and 
Redeveloped LWCI:  
Pollutant  Unit Former LWCI 

Effluent* 
Redeveloped LWCI 
Treated Effluent* 

Suspended Solid (SS) kg/day 3.273 3.100 
Biochemical Oxygen Demand (BOD) kg/day 5.839 3.875 
Ammonia Nitrogen (NH3N) kg/day 3.071 0.775 
Total Nitrogen (TN) kg/day 3.071 2.713 
E. coli no./day 1.33 x 1010 Not Applicable** 

*  Data extracted from the Sewage Impact Assessment Report under Contract SS P320 Design & Construction 
of the Redevelopment of LWCI.  While the redeveloped LWCI will accommodate a maximum of 1,400 
inmates, 554 staff and 85 visitors as indicated in Section 1.4.2 and 3.1.1 of this Project Profile, the STP 
capacity has been designed for 1,680 inmates, 554 staff and 85 visitors for operational contingency 
purposes.   

** According to USEPA (2004) Guidelines for Water Reuse, the E. coli level of the treated effluent should be 
non-detectable.   
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Flow Diagram of Membrane Bio-Reactor Sewage Treatment Plant and Treated Sewage Effluent Reuse System
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Preliminary Layout of Treated Sewage Effluent Reuse System (Plan)
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Preliminary Layout of Treated Sewage Effluent Reuse System (Vertical Section)
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