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approval and CED.  CED should be contacted to confirm the availability for 
C&D and public fill waste;   

• all material shall be reused on site as far as practicable, including 
formwork, plywood, topsoil and excavated material;   

• good site practice shall be implemented to avoid waste generation and 
promote waste minimisation;   

• waste materials such as paper, metal, timber and waste oil shall be recycled 
as far as practicable;   

• falsework shall be constructed using proprietary steel systems rather than 
wood; 

• temporary structures used during construction shall be provided in the 
form of proprietary Portakabin type units sited on areas of permanent hard 
paving units as far as practicable;   

• re-use and recycle of waste must always be considered first.  Waste 
disposal shall only be undertaken in the last resort.  Any surplus material 
generated shall be sorted on site into C&D waste and the public fill 
fraction.  The C&D waste shall be disposed of at a licensed landfill or 
deposited at an authorised waste transfer facility.  Material suitable for 
public fill shall be re-used on site for uses such as landscaping or 
construction of bundwalls.  If absolutely necessary, any surplus shall be 
delivered to the nearest public filling area, public filling barging point or 
public fill stockpile area after obtaining an appropriate licence.  Suitable 
provisions shall be included in the construction contract to ensure that the 
Contractor sorts and recycles waste;   

• vegetation shall be stripped prior to site clearance and chopped and 
compacted to reduce its volume;   

• stockpiled material shall be covered by tarpaulin and /or watered as 
appropriate to prevent windblown dust and surface run off;   

• excavated material in trucks shall be covered by tarpaulins to reduce the 
potential for spillage and dust generation;   

• wheel washing facilities shall be used by all trucks leaving the site to 
prevent transfer of mud onto public roads;   

• dredged marine mud shall be disposed of in a gazetted marine disposal 
ground under the requirements of the Dumping at Seas Ordinance;   

• temporary storage areas for general refuse shall be enclosed.  Sufficient 
dustbins shall be provided for storage of waste as required under the Public 
Cleansing and Prevention of Nuisances By-laws.  In addition, general refuse 



 

ENVIRONMENTAL RESOURCES MANAGEMENT LEIGHTON CONTRACTORS (ASIA) LIMITED 
0018105_REVISED EM&A_MAR09_V0.DOC 20 MARCH 2009 

 52 

shall be cleared daily and shall be disposed of to the nearest licensed 
landfill or refuse transfer station.   

• all waste containers shall be in good condition and fitted with lids or covers 
to prevent waste from escaping or the ingress of water;   

• all waste containers shall be in a secure area on hardstanding;   

• the Contractor shall register with EPD as a chemical waste producer under 
the Waste Disposal (Chemical Waste) (General) Regulation.  A licensed 
contractor shall be employed to collect chemical waste for delivery to a 
licensed treatment facility.  Suitable chemical waste storage areas shall be 
formed on site for temporary storage pending collection.  All chemical 
wastes shall be handled, stored, transported and disposed of in accordance 
with the Code of Practice on the Package, Labelling and Storage of 
Chemical Wastes and A guide to the Chemical Waste Control Scheme 
published by the EPD; 

• emergency equipment to deal with any spillage or fire shall be kept on site;    

• a register of chemical products shall be kept on site together and include 
information on methods for safe handling, storage and disposal;   

• all containers used for storage of chemical waste shall be maintained in 
good condition and clearly labelled in both English and Chinese;   

• all storage areas for chemical waste shall be: 

• clearly labelled; enclosed on at least 3 sides;  

• have impermeable floor and bunding sufficient to fully retain any 
spillage or leakages;  

• ventilated; and,  

• covered to prevent rainfall from entering.   

• all types of asbestos including sources (such as clutch linings) shall be 
treated as chemical waste.  Asbestos containing wastes shall be kept 
separate from other wastes;   

• all leaking containers shall be contained and removed from site as soon as 
practically possible;   

• empty oil drums an chemical containers shall be removed from site as soon 
as is reasonably practicable;    

• nightsoil arising from chemical toilets shall be transported by a licensed 
contractor to a Government Sewage Treatment Works for disposal in 
accordance with the Sanitation and Conservancy (Regional Council) By-
laws; and,   
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• training shall be provided to workers about the concepts of site cleanliness 
and appropriate waste management procedure, including waste reduction, 
reuse and recycling. 

7.4 WASTE DISPOSAL RECOMMENDATIONS 

The recommended disposal sites for the different types of waste are detailed 
in Table 7.1 below: 

Table 7.1 Recommended Waste Disposal Sites 

Type of Waste Disposal Site 

Inert material (dirt/soil, concrete, bricks, 
masonry, ceramics, tiles, etc.) which comply 
with the requirements of the Public Dumping 
License 

Re-use on site. 

 

C&D waste (plastics, glass, wood, including 
cleared vegetation etc.) 

WENT Landfill; or 

NWNT Transfer Station 

Chemical waste (as defined under Schedule 1 
of the Waste Disposal (Chemical Waste) 
Regulation) 

Chemical waste treatment facility at Tsing Yi; 
or 

other approved facility. 

General refuse WENT Landfill; or 

NWNT Transfer Station 

Marine dredged mud* South of Cheung Chau and East of Sha Chau 

*  subject to quality 

7.5 EM&A REQUIREMENTS 

EM&A is recommended during the construction phase only and the effective 
management of waste arisings during the construction phase will be 
monitored through the site audit programme. 

The aims of the waste audit are:  

• to ensure the waste arising from the works are handled, stored, collected, 
transferred and disposed of in an environmentally acceptable manner; and, 

• to encourage the reuse and recycling of material. 

The Contractor shall be required to pay attention to the environmental 
standard and guidelines detailed in Section 7.2 and carry out appropriate 
waste management and obtain the relevant licence/permits for waste 
disposal.  The Environmental Team Leader (ETL) shall ensure that the 
Contractor has obtained from the appropriate authorities the necessary waste 
disposal permits or licences including: 

• Chemical Waste Permits/licenses under the Waste Disposal Ordinance (Cap 
354);  
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• Public Dumping Licence under the Land (Miscellaneous Provisions) 
Ordinance (Cap 28);   

• Marine Dumping Permit under the Dumping at Sea Ordinance (Cap 466); 
and, 

•  Effluent Discharge Licence under the Water Pollution Control Ordinance 
(Cap 358). 

The Contractor shall refer to the relevant booklets issued by the DEP when 
applying for the licence/permit and the ETL shall refer to these booklets for 
auditing purposes. 

During the site inspections and the document review procedures as 
mentioned in Section 11 of this Manual, the ETL shall pay special attention to 
the issues relating to waste management and check whether the Contractor 
has followed the relevant contract specifications and the procedures specified 
under the laws of Hong Kong (see above Section 7.2).  In addition to the site 
inspections, the ETL shall review the documentation procedures prepared by 
the Waste Coordinator once a week to ensure proper records are being 
maintained and procedures undertaken in accordance with the WMP.  
Pursuant to Condition 3.3 of the EP, the WMP shall be certified by the ET 
Leader and verified by the IEC. 

The Contractor’s waste management practices should be audited with 
reference to the checklist detailed in Table 7.2 below: 
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Table 7.2 Waste Management Checklist 

Activities Timing Monitoring 
Frequency 

If non-compliance, Action Required 

All necessary waste disposal permits or licences have been 
obtained 

Before the 
commencement of 
demolition works 

Once The ETL shall inform the Contractor, FSR and IEC of the non-compliance.  
Apply for the necessary permits/ licences prior to disposal of the waste.  
The ET shall ensure that corrective action has been taken. 

Only licensed waste hauliers are used for waste collection. Throughout the works Weekly The ET shall inform the Contractor, FSR and IEC of the non-compliance.  
The FSR shall instruct the Contractor to use a licensed waste haulier.  The 
Contractor shall temporarily suspend waste collection of that particular 
waste until a licensed waste haulier is used.  Corrective action shall be 
undertaken within 48 hours. 

Records of quantities of wastes generated, recycled and 
disposed are properly kept.  For demolition 
material/waste, the number of loads for each day shall be 
recorded (quantity of waste can then be estimated based on 
average truck load.  Should landfill charging be 
implemented, the receipts of the charge could be used for 
estimating the quantity). 

Throughout the works Weekly The ET shall inform the Contractor, FSR and IEC of the non-compliance.  
The Contractor shall estimate the missing data based on previous records 
and the activities carried out.  The ETL shall audit the results and forward 
to the FSR and IEC for approval. 

Wastes are removed from site in a timely manner.  General 
refuse is collected on a daily basis. 

Throughout the works Weekly The ETL shall inform the Contractor, FSR and IEC of the non-compliance.  
The FSR shall instruct the Contractor to remove waste accordingly. 

Waste storage areas are properly cleaned and do not cause 
windblown litter and dust nuisance. 

Throughout the works Weekly The ETL shall inform the Contractor, FSR and IEC of the non-compliance.  
The FSR shall instruct the Contractor to clean the storage area and/or cover 
the waste. 

Different types of waste are segregated in different 
containers or skip to enhance recycling of material and 
proper disposal of waste. 

Throughout the works Weekly The ETL shall inform the Contractor, FSR and IEC of the non-compliance.  
The FSR shall instruct the Contractor to provide separate skips/ containers.  
The Contractor shall ensure the workers place the waste in the appropriate 
containers. 
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conditions (Beaufort Scale), as well as notes on dolphin appearance, 
behaviour, and any other information were completed at the end of the 
sighting. 

An action plan has also been defined (Table 8.2) to indicate that should 
dolphin numbers be significantly different (taking into account naturally 
occurring alterations to distribution patterns such as due to seasonal change) 
to the pre-construction activity following the 6 days post-construction 
monitoring, recommendations for a further 6 days monitoring with a 28 day 
period will be required.  The action plan should be undertaken within a 
period of 1 month after a significant difference has been determined.  For the 
purpose of the EM&A works, the “significance” level which will trigger the 
action plan shall be proposed by the ET as part of the post-construction 
monitoring programme design to be agreed with AFCD prior to the 
monitoring being undertaken. 

A summary of equipment requirement is summarized in Table 8.1. 

Table 8.1 Summary of Equipment Requirement 

Equipment  Type 

Vessel for Monitoring A monitoring boat which should have a flying bridge or 
upper deck with a relatively unobstructed forward 
visibility (270o – 90o) allowing for observer eye height of 4-
5m above water 

  
Observation Fujinon 7X50 marine binoculars (or similar) with 

compass/reticule 
  
Calibration Leica Geovid laser range finder binnacles or equivalent 
  
Records  Clipboard 
  
Navigation and Positioning  Global Positioning System Device (Magellen NAV 5000D 

or similar approved) (+ spare batteries) 

8.3 MITIGATION MEASURES 

As the piling of the jetty has been completed and this has the highest potential 
to result in impacts to the Chinese White Dolphin, mitigation measures to 
minimise impacts from the remaining construction activities on the Chinese 
White dolphin have been recommended by the EIA.  No other significant 
ecological impacts are predicted as a result of the project, however, measures 
recommended to minimise impacts on water quality will also reduce impacts 
on ecological resources. The ecological mitigation measures to be 
implemented during the construction phase are as follows:   

• implementation of a 250m dolphin exclusion zone during dredging in the 
Marine Park and along the length of the pipeline (as indicated in EIA report, 
the dredging plume is not expected to extend more than 100-200m from the 
dredger and as such a 250m exclusion zone is considered to be sufficient);   
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restricted dredging to a daily maximum of 12 hours within daylight hours 
except for the section crossing Urmston Road Channel.  The Urmston Road 
section of the pipeline is indicated in Figure 8.2;   

• no hydraulic dredging shall be carried out within the Sha Chau and Lung 
Kwu Chau Marine Park; 

• pipeline trench dredging within Sha Chau and Kung Kwu Chau Marine 
Park shall be scheduled to coincide with maintenance dredging for marine 
access channel for Sha Chau Aviation Fuel Receiving Facility; 

• no construction work shall be carried out from shore or land within the Sha 
Chau and Lung Kwu Marine Park; 

• avoid dredging during the calving season between March and August; and, 

• undertake 6 days post construction dolphin abundance monitoring within 
a 28 day period.  Comparison of the post construction dolphin monitoring 
with that of over the pre-construction dolphin monitoring will allow the 
assessment of the overall efficacy of the project-specific mitigation 
measures through the implementation of an Action Plan detailed in the 
Table 8.2 below.  Statistical procedures shall be used for data comparison. A 
range of applicable statistical procedures exist (e.g., t-test, ANOVA and 
ANCOVA, etc.) and the ET shall propose the procedure to be applied as 
part of the post-construction phase dolphin monitoring programme design 
to be agreed with AFCD prior to the monitoring being undertaken.
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Table 8.2 Action Plan for Dolphin Monitoring 

EVENT ACTION    

 ETL IEC FSR Contractor 

Dolphin numbers recorded in 
the post-construction 
monitoring are significantly 
lower than those recorded in 
the pre-construction 
monitoring 

1. Repeat statistical data 
analysis to confirm 
findings; 

2. Review historical data to 
ensure differences are as a 
result of natural variation 
or previously observed 
seasonal differences; 

3. Identify source(s) of 
impact; 

4. Inform the IEC, FSR and 
Contractor; 

5. Check monitoring data, 
all plant, equipment and 
Contractor’s working 
methods; 

6. Discuss mitigation 
measures, such as 
additional dolphin 
monitoring, with the IEC 
and Contractor. 

1. Discuss monitoring with 
the ETL and the 
Contractor; 

2. Review proposals for 
repeat monitoring and 
any other measures 
submitted by the 
Contractor and advise the 
FSR accordingly; 

 

1. Discuss the repeat 
monitoring and any other 
measures proposed by the 
ETL with the IEC; 

2. Make agreement on the 
measures to be 
implemented. 

1. Inform the FSR and 
confirm notification of 
the non-compliance in 
writing; 

2. Discuss with the ETL 
and the IEC and propose 
measures to the IEC and 
the FSR; 

3. Implement the agreed 
measures. 

     

Note: ETL – Environmental Team Leader, IEC – Independent Environment Checker, FSR – Franchisee’s Site Representative 
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9 CULTURAL HERITAGE 

9.1 RELEVANT LEGISLATION 

The Environmental Impact Assessment Ordinance (EIAO) stipulates that 
consideration must be given to issues associated with cultural heritage and 
archaeology as part of the EIA process. Respectively Annexes 10 and 19 of the 
Technical Memorandum on EIA Process (TM) outline the following: 

• the criteria for evaluating the impacts on sites of cultural heritage; and, 

• guidelines for impact assessment.   

The TM identifies a general presumption in favour of the protection and 
conservation of all sites of cultural heritage and requires impacts upon sites of 
cultural heritage to be ‘kept to a minimum’.  There is no quantitative standard 
for determining the relative importance of sites of cultural heritage, but in 
general sites of unique, archaeological, historical or architectural value should 
be considered as highly significant.   

In addition, since the introduction of the EIAO, the Antiquities and 
Monuments Office (AMO) have the power to request a Marine Archaeological 
Investigation (MAI) for developments affecting the seabed.   

Chapter 10 of the HKPSG provides guidelines relating to the conservation of 
historic buildings, archaeological sites and other antiquities.  The guidelines 
detail the methods for the conservation and preservation of protected 
monuments, the method of identifying and recording antiquities, particularly 
buildings which should be conserved and the recording and grading of the 
such buildings and archaeological sites.  The process of monuments and 
development control through the planning process is also highlighted.   

Legislation relating to antiquities is set out in the Antiquities and Monuments 
Ordinance (Chapter 53 of the Laws of Hong Kong), which came into force on 
January 1st 1976.  The legislation applies equally to sites on land and 
underwater.  The purpose of the Ordinance is to prescribe controls for the 
discovery and protection of antiquities in Hong Kong.  A summary of the key 
aspects of the legislation relevant to the current study is presented below: 

• Human artefacts, relics and built structures may be gazetted and protected 
as monuments. The Antiquities Authority may, after consultation with the 
Antiquities Advisory Board (AAB) and with Government approval, declare 
any place, building, site or structure which the Antiquities Authority 
considers to be of public interest by reason of its historical, archaeological 
or palaentological significance, to be a monument, historical building, 
archaeological or palaentological site or structure;  
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• Once declared a site of public interest, no person may undertake acts, 
which are prohibited under the Ordinance, such as to demolish or carry on 
building or other works, unless a permit is obtained from the Antiquities 
Authority;  

• For archaeological sites, all relics dated prior to 1800 AD belong to the 
Hong Kong Government. Archaeological sites are classified into three 
categories, as follows: 

• Designated – those that have been declared as monuments and are to be 
protected and conserved at all costs; 

• Administrative Protection – those which are considered to be of 
significant value but which are not declared as monuments and should 
be either protected, or if found not possible to protect these sites then 
salvaged; and, 

• Monitored – those which are of lesser significance or whose potential is 
not fully assessed which should not be disturbed with the exception of 
minor works if they are permitted and monitored by AMO 

• The Legislation sets out the procedures for the issuing of Licences to 
Excavate and Search for Antiquities, the effect of which is to forbid all such 
activities being undertaken without such a licence.  It also provides for the 
penalties exacted for infringement of the Ordinance, including fines and 
imprisonment. 

The Antiquities and Monuments Office (AMO) of the Leisure and Cultural 
Services Department is part of the Government Secretariat and comprises the 
executive arm of the Antiquities Authority.  The Antiquities and Monuments 
Office services the Antiquities Advisory Board who are responsible for 
advising the Government on sites which merit protection.  The office further 
has responsibility for the protection of buildings and items of historical 
interest and areas of archaeological significance.    

The Home Affairs Bureau provide guidelines and Criteria for Cultural 
Heritage Impact Assessment (CCHIA) which stress that preservation in 
totality must be taken as the first priority.  Projects undertaken are not to 
cause excessive impact on archaeologically and historically important sites 
unless there are adequate protection or mitigation measures or a satisfactory 
rescue plan is proposed.   

The AMO considers all buildings and structures in the following categories to 
be historical and deserving of consideration for preservation: 

• all pre-1950 buildings and structures; and, 

• selected post-1950 buildings and structures of high architectural and 
historical significance and interest. 
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Once identified as having the potential for conservation, buildings are entered 
into the record.  They are then graded by AMO to show their relative value.  
Evaluation is based on the following criteria: 

• outstanding architectural merits - especially features emphasising certain 
period, technological and artistic merits; 

• special historical interest - accommodating important civic or social 
function, for example, ancestral halls, religious buildings, post offices, city 
halls, courts of law, railways station, etc;   

• associations - with important events or well-known persons; and, 

• group value - especially in historic villages. 

Archaeological sites are identified and recorded by the AMO as they are 
revealed through systematic survey, casual finding and/or the EIA process. 
All such archaeological sites are considered to be of cultural heritage value 
and their preservation in totality is taken as the primary aim of the EIA 
process.  The CHIA stipulate that if this is not possible, amelioration must be 
achieved by reduction of potential impacts and preservation achieved by 
means of detailed cartographic and photographic survey or preservation of an 
archaeological site “by record”, i.e. through excavation to extract the 
maximum data as the very last resort.  The search for and excavation of all 
archaeological material requires a license from the Antiquities Authority. 

The AMO issue Guidelines for Marine Archaeological Investigation (MAI) 
which details the standard practice, procedures and methodology which must 
be undertaken in determining the marine archaeological potential, presence of 
archaeological artefacts and defining suitable mitigation measures. 

9.2 MITIGATION MEASURES 

The diver survey did not reveal any material of cultural significance after 
investigation of the exposed, above surface anomalies and as such no 
mitigation measures are required.   However, the sub-surface anomalies 
identified by the geophysical survey could not be examined by the diver 
survey and as such as a watching brief is recommended.  This would 
comprise:   

• Dredge operators to be made aware of the potential presence of cultural 
heritage material.  The operators would be required to report to the AMO 
any unusual resistance and/or recovery of timbers, anchors or other wreck 
related material.  Any obstacles encountered during the dredging that are 
of timber should be reported to the maritime archaeologist.  The obstacle 
should be avoided and not removed until it has been assessed by the 
marine archaeologist as to whether the obstacle is of cultural heritage 
importance;  
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• A qualified marine archaeologist as a member of the ET shall be on board 
the dredging barge during dredging within 25m either side SS1 and SS2 
(Figure 5a and 5b, MIA Task 4.1, Appendix G of EIA report) in the event of 
any unusual resistance occurring or blockages which requires the dredge 
head to be bought on deck for cleaning and examination; and, 

• Dredging to cease in the nominated area SS1 after 3 metres of sediment 
removal and after 1 metre for SS2.  A dive survey will then be undertaken 
to examine the trench for possible cultural remains.   

During the course of the watching brief, if the targets are identified as being 
potentially archaeologically important, then an immediate marine 
archaeological impact assessment in accordance with EIAO TM Annex 19 will 
be required to be undertaken by a qualified marine archaeologist. 

The details of SS1 and SS2 are detailed in Table 9.1 below. 

Table 9.1 Sub-surface Targets 

Target Approximate 
Depth  

Depth below 
sea bed (m) 

Length 
(m) 

Height 
(m) 

Latitude Longitude 

SS1 19 2.5 30 4 22°21.9263’N 113°55.3930’E 

SS2 21 Exposed(1) 18 2.5 22°21.8318’N 113°55.2557’E 

(1) MAI Report does not specify the depth. 

In addition, it is recommended that any changes, additions or alterations to 
the dredging method and alignment should be further assessed by a marine 
archaeologist to determine if any further assessment is required.  These 
recommendations are included in the Environmental Mitigation 
Implementation Schedules in Annex B.  

9.3 CONSTRUCTION PHASE AUDIT 

All mitigation measures which are recommended by the MAI shall be 
undertaken and supervised by a qualified marine archaeologist engaged by 
the Contractor.  In the event of non compliance, the responsibilities of the 
relevant parties are detailed in the Event /Action plan provided on Table 9.2.  
The Event/Action plan shall be reviewed once the findings of the MAI are 
known.
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Table 9.2 Event / Action Plan for Construction Phase 
 
Action Level ETL(1) IEC(1) FSR(1) Contractor(1) 

Non-conformity   on 
one occasion 

1. Identify Source 

2. Inform the IEC and the FSR 

3. Discuss remedial actions 
with the IEC, the FSR and 
the Contractor 

4. Monitor remedial actions 
until rectification has been 
completed 

1. Check report 

2. Check the  Contractor's 
working method 

3. Discuss with the ETL and 
the  Contractor on possible 
remedial measures 

4. Advise the FSR on 
effectiveness of proposed 
remedial measures. 

5. Check implementation of 
remedial measures. 

1. Notify Contractor 
2. Ensure remedial measures 

are properly implemented 

1. Amend working methods 
2. Rectify damage and 

undertake any necessary 
replacement 

Repeated Non-
conformity 

1. Identify Source 

2. Inform the IEC and the FSR 

3. Increase monitoring 
frequency 

4. Discuss remedial actions 
with the IEC, the FSR and 
the Contractor 

5. Monitor remedial actions 
until rectification has been 
completed 

6. If exceedance stops, cease 
additional monitoring 

1. Check monitoring report 

2. Check the Contractor's 
working method 

3. Discuss with the ET and the 
Contractor on possible 
remedial measures 

4. Advise the FSR on 
effectiveness of proposed 
remedial measures 

5. Supervise implementation 
of  remedial measures. 

1. Notify the  Contractor 

2. Ensure remedial measures 
are properly implemented 

1. Amend working methods 

2. Rectify damage and 
undertake any necessary 
replacement 

Note: (1) ETL – Environmental Team Leader, IEC – Independent Environmental Checker, FSR – Franchisee’s Site Representative 
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10 LANDSCAPE AND VISUAL 

10.1 INTRODUCTION 

The EIA has recommended the EM&A for landscape and visual resources is 
undertaken during both the design, construction and operational phases of the 
project.   The design, implementation and maintenance of landscape 
mitigation measures is a key aspect of this and should be checked to ensure 
that they are fully realised and that potential conflicts between the proposed 
landscape measures and any other project works and operational 
requirements are resolved at the earliest possible date and without 
compromise to the intention of the mitigation measures.  In addition, 
implementation of the mitigation measures recommended by the EIA will be 
monitored through the site audit programme.   

10.2 MITIGATION MEASURES 

The Landscape and Visual Assessment of the EIA recommended a series of 
mitigation measures for the construction phase to ameliorate the landscape 
and visual impacts of the project.  These measures include the following, 
which are also summarised in the environmental mitigation implementation 
schedules provided in Annex B: 

• the construction programme for the PAFF should be reduced to the 
shortest possible period and should be executed in phases;   

• the extent and periphery of the works areas should be managed so that 
they are as small as possible and do not appear cluttered, untidy and 
unattractive, particularly to road traffic along Lung Mun Road;   

• temporary hoarding barriers should be of a recessive visual appearance in 
both colour and form;   

• materials should be stored in areas with the least obstruction to residents, 
pedestrians and traffic;   

• all material stockpiles should be covered with an impermeable material 
and sandbagging diversions should be placed around exposed soil;  

• a raised bund/earth mound comprising containment bund-wall, access 
road and planting buffer shall be built around the tank farm;  

• transplantation of existing road side whips affected by the proposed works 
and new compensatory planting works should be carried within the first 
year of construction;  

• the design of all the buildings and structures of the PAFF should 
incorporate materials, details and textures which are visually recessive;  
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• non-reflective neutral grey colours with low chromatic intensity for the 
tanks and jetty to reduce the potential contrast between the tanks and their 
background;  

• building roofs should have a thin edge and walls of office building should 
be set back and be dark either in colour or by being in shadow;  

• light colours and tones of grey, green and blue shall be used for all 
buildings; 

• building roof shall be durable insulated, self cleansing, rigid curved metal 
cladding system (either steel or aluminium) with a non-reflecting matt 
and/or textured) finish;  

• building external walls shall be finished in an aluminium panel and general 
walls to be finished in ceramic tile (self cleaning/dust-proof) and/or 
durable textured external spray paint;  

• security fencing should be used around the perimeter; minimum amount of 
lighting for the tanks, only applied for safety at the key access points and 
staircases;   

• limited lighting intensity on the site; and directional down lighting is 
suggested to minimise light spill to the surrounding. 

10.3 DESIGN PHASE AUDIT 

The landscape measures proposed within the EIA to mitigate the landscape 
and visual impacts of the scheme should be embodied into the detailed 
landscape design drawings and contract documents including the protection 
of existing trees where possible, the transplanting of existing trees and the 
planting of new trees and shrubs.  Designs should be checked to ensure that 
the measures are fully incorporated and that potential conflicts with civil 
engineering, geo-technical, structural, lighting, signage, drainage, 
underground utility and operational requirements are resolved prior to 
construction.    

The design phase EM&A requirements for landscape and visual resources 
comprise the audit of the detailed landscaping and visual specifications to be 
prepared during the detailed design together with ensuring that the design is 
sensitive to landscape and visual impacts and that landscape resources are 
retained as far as practicable.  Monitoring of design works against the 
recommendations of the landscape and visual impact assessments within the 
EIA should be undertaken as and when the designs are produced to ensure 
that they fulfil the intentions of the mitigation measures.    

The landscape and visual auditor shall review the designs as and when they 
are prepared and liaise with the landscape architect and design engineer to 
ensure all measures have been incorporated in the design in a format that can 
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be specified to the Contractor for implementation.    In the event of a non 
conformity, the Event/Action plan as detailed in Table 10.1 below should be 
followed. 

Table 10.1 Event / Action Plan for Design Phase 
 

Action Level Landscape and Visual 
Auditor 

Project Engineer (PE) Project Landscape 
Architect (PLA) 

Non 
Conformity 
(with Design 
Standards and 
Specification) 

• Identify Source 

• Inform PE and 
PLA 

• Discuss remedial 
actions with PE, 
PLA 

• Verify remedial 
actions when 
complete 

• Notify PLA 

• Discuss remedial 
actions with PLA  

• Ensure remedial 
designs are fully 
incorporated 

• Amend designs 

• Discuss remedial 
actions with PE  

10.4 BASELINE MONITORING 

Baseline monitoring for the landscape will comprise a vegetation survey of the 
vegetation and trees on the site.  Representative vegetation types will be 
identified along with typical species composition.   

The landscape and visual baseline will be determined with reference to the 
landscape and visual impact assessments included in the EIA Report. 

10.5 CONSTRUCTION AND POST-CONSTRUCTION PHASE AUDIT 

A specialist Landscape Sub-Contractor should be employed by the Contractor 
for the implementation of landscape construction works and subsequent 
maintenance operations during the 24 month establishment period.  It is 
proposed that as the majority of the planting works in the area not to be 
development initially, the planting should be conducted within the first half of 
the construction contract.  Thus, the establishment works will be undertaken 
through the latter half of the construction contract.  The intention is to provide 
at least 24 months establishment period for the majority of the planting works.   

All measures undertaken by both the Contractor and the specialist Landscape 
Sub-Contractor during the construction phase and first year of the operational 
phase shall be audited by a Registered Landscape Architect, as a member of 
the ET, on a regular basis to ensure compliance with the intended aims of the 
measures.  Site inspections should be undertaken at least once every two 
weeks throughout the construction period and once every two months during 
the operational phase.  The broad scope of the audit is detailed below but 
should also be undertaken with reference to the more specific checklist 
provided in Table 10.2.  Operational phase auditing will be restricted to the last 
12 months of the establishment works of the landscaping proposals and thus 
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only the items below concerning this period are relevant to the operational 
phase. 
 

• the extent of the agreed works areas should be regularly checked during 
the construction phase.  Any trespass by the Contractor outside the limit of 
the works, including any damage to existing trees shall be noted;  

• the progress of the engineering works should be regularly reviewed on site 
to identify the earliest practical opportunities for the landscape works to be 
undertaken;  

• all existing trees and vegetation within the study area which are not 
directly affected by the works are retained and protected;  

• the methods of protecting existing vegetation proposed by the Contractor 
are acceptable and enforced;  

• preparation, lifting transport and re-planting operations for any 
transplanted trees;  

• all landscaping works are carried out in accordance with the specifications; 

• the planting of new trees, shrubs, groundcover, climbers, ferns, grasses and 
other plans, together with the replanting of any transplanted trees are 
carried out properly and within the right season; and, 

• all necessary horticultural operations and replacement planting are 
undertaken throughout the Establishment Period to ensure the healthy 
establishment and growth of both transplanted trees and all newly 
established plants. 
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Table 10.2 Construction/Post-Construction Phase Audit Checklist 

Area of Works Items to be Monitored 

Advance planting monitoring of implementation and maintenance of planting, and 
against possible incursion, physical damage, fire, pollution, 
surface erosion, etc. 

Protection of all trees to be 
retained 

identification and demarcation of trees / vegetation to be 
retained, erection of physical protection (e.g. fencing), monitoring 
against possible incursion, physical damage, fire, pollution, 
surface erosion, etc. 

Clearance of existing 
vegetation 

identification and demarcation of trees / vegetation to be cleared, 
checking of extent of works to minimise damage, monitoring of 
adjacent areas against possible incursion, physical damage, fire, 
pollution, surface erosion, etc. 

Transplanting of trees identification and demarcation of trees / vegetation to be 
transplanted, monitoring of extent of pruning / lifting works to 
minimise damage, timing of operations, implementation of all 
stages of preparatory and translocation works, and maintenance 
of transplanted vegetation, etc. 

Plant supply monitoring of operations relating to the supply of specialist plant 
material (including the collecting, germination and growth of 
plants from seed) to ensure that plants will be available in time to 
be used within the construction works. 

Soiling, planting, etc. monitoring of implementation and maintenance of soiling and 
planting works and against possible incursion, physical damage, 
fire, pollution, surface erosion, etc. 

Decorative treatment of 
site hoarding 

implementation and maintenance, to ensure compliance with 
agreed designs. 

Architectural design and 
treatment including 
visually recessive designs, 
materials, textures and 
colours for office buildings, 
oil tanks, jetty and other 
associated buildings, 
structures and engineerins 
works. 

implementation and maintenance of mitigation measures, to 
ensure compliance with agreed designs. 

Establishment Works monitoring of implementation of maintenance operations during 
Establishment Period 

In the event of non-compliance the responsibilities of the relevant parties is 
detailed in the Event /Action plan provided on Table 10.3. 
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Table 10.3 Event / Action Plan for Construction Phase 
 
Action Level ETL(1) IEC(1) FSR(1) Contractor(1) 

Non-conformity   on one 
occasion 

1. Identify Source 

2. Inform the Contractor,  IEC and 
the FSR 

3. Discuss remedial actions with the 
IEC, the FSR and the Contractor 

4. Monitor remedial actions until 
rectification has been completed 

1. Check report 

2. Check the  Contractor's working 
method 

3. Discuss with the ETL and the  
Contractor on possible remedial 
measures 

4. Advise the FSR on effectiveness 
of proposed remedial measures. 

5. Check implementation of 
remedial measures. 

1. Notify Contractor 
2. Ensure remedial measures are 

properly implemented 

1. Amend working methods 
2. Rectify damage and undertake 

any necessary replacement 

Repeated Non-
conformity 

1. Identify Source 

2. Inform the Contractor, IEC and 
the FSR 

3. Increase monitoring frequency 

4. Discuss remedial actions with the 
IEC, the FSR and the Contractor 

5. Monitor remedial actions until 
rectification has been completed 

6. If exceedance stops, cease 
additional monitoring 

1. Check monitoring report 

2. Check the Contractor's working 
method 

3. Discuss with the ETL and the 
Contractor on possible remedial 
measures 

4. Advise the FSR on effectiveness 
of proposed remedial measures 

5. Supervise implementation of 
remedial measures. 

1. Notify the  Contractor 

2. Ensure remedial measures are 
properly implemented 

1. Amend working methods 

2. Rectify damage and undertake 
any necessary replacement 

Note: (1) ETL – Environmental Team Leader, IEC – Independent Environmental Checker, FSR – Franchisee’s Site Representative 
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11 LAND CONTAMINATION, HAZARD TO LIFE AND FUEL SPILL RISK 

11.1 INTRODUCTION 

The EIA has recommended that EM&A for land contamination, hazard to life 
and environmental risk be undertaken during the design phase of the project. 
A design phase audit is recommended to ensure that the design of the PAFF, 
including the spill response plan, includes the necessary elements to control, 
detect, contain, clean up, handle and dispose any material that could lead to 
contaminated land or pose a risk to life or the environment. 

11.2 MITIGATION MEASURES 

The Land Contamination, Hazard to Life and Fuel Spill Risk sections of the 
EIA have recommended a series of mitigation measures for integration into 
the design.  All mitigation measures for these three parameters are based 
upon the need to minimise the likelihood of the loss of fuel from the system 
occurring, specify procedures to detect and contain a leak if it did occur and 
define methods for clean up and disposal. These measures include the 
following, which are also summarised in the environmental mitigation 
implementation schedules provided in Annex B: 

• ultimate bunding of all fuel storage areas to a level of up to 150% of largest 
individual tank in each compound;  

• adherence to relevant design standards for storage tanks, pipework, 
containment and drainage;  

• regular monthly plant inspections and maintenance; impermeable lining of 
tank pits; leak detection systems;  

• controlled surface drainage and the provision of emergency shut off valves; 

• emergency spill response plans;   

• provision of spill control materials and equipment on site;  

• run off from the roofs of site buildings and landscaped areas shall be 
conveyed in closed drains to the nearest storm water drain to prevent the 
generation of excessive quantities of surface water which may be polluted; 

• suitable absorbent materials (e.g. sand or earth) shall be kept on site to deal 
with spills.  Chemical dispersants shall not be employed;  

• the facility shall be designed, constructed, operated and maintained in full 
accordance with the Code of Practice for Oil Installations, 1992;  

• tank pressure testing shall be carried out routinely to check for possible 
tank leaks.  Product inventory monitoring shall be integrated into site 
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management procedures to check for any abnormal or unexpected product 
loss;  

• tank overfill monitoring systems shall be installed and regularly tested.  
Inlet valves should automatically shutdown on exceedance of “high-high 
level” to prevent over-filling; pipe leakages shall be routinely checked for 
by means of a pressure sensitive leak detection system and routine 
inventory control; pipeline to be protected by armour layer; 

• drainage from areas of hardstanding shall be treated by means of oil / 
water separators prior to discharge to storm drain.  All surface drainage 
shall be fitted with closure valves to provided additional containment and 
facilitate clean up of any leaks;  and, 

• the delivery pipeline from the jetty and the supply line to the airport shall 
be fitted with pressure sensitive leak detectors. 

The results of the spill modelling have shown that some key sensitive marine 
ecological receivers could be affected in the short term by a spill associated 
with the PAFF.  As such it will be necessary to include contingencies to protect 
these resources in the spill response plan.  The locations which should be 
protected by the rapid use of booms are as follows: 

• Ma Wan fish culture zone; 

• Lung Kwu Tan beach and horseshoe crab nursery area;  

• Tai Ho Wan mangroves and seagrass stands and horseshoe crab nursery 
area; Tai O mangrove stand;  

• gazetted beaches in Castle Peak Bay and along the coast to Sham Tseng; 

• coastline of Lung Kwu Tan, Sha Chau and Tree Island;   

• Sha Chau and Lung Kwu Chau Marine Park; and, 

• Tung Chung Bay/San Tau mangrove and seagrass stands and horseshoe 
crab nursery area. 

The PAFF operator will maintain a readiness to react to any fuel spills in the 
Spill Response Plan procedure which will set out all necessary actions for 
preparedness, prevention and responses.  The rationale for the spill response 
plan should be based around prevention and early detection and will be 
continuously developed before and after the commissioning of the PAFF.  In 
particular, the spill response plan will define procedures to contain and clean 
up spills of various categories in order to reduce hazards to life and impacts to 
the environment.  A Jetty Operation Manual will be prepared to specify the 
requirements for vessels to berth at the jetty including the compulsory use of 
pilots and tug boats.  In addition, spill control equipment will be stored at the 
PAFF tank farm and the jetty and will include at least the following: 
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• sand bags;  

• oil water separator;  

• containment booms;  

• oil skimmers with recovery containers;  

• absorbent booms; and, 

• absorbent pads. 

On the prevention side, the whole PAFF facility will be protected by 
impressed current cathodic protection system and monitoring by a leak 
detection system to prevent and manage the risk of fuel leakage.  Routine 
inspections will be undertaken on a regularly basis (such as daily, weekly, 
monthly or quarterly basis) to ensure the proper functioning of the whole 
facility. 

The key features which should be included in the spill response procedures 
are summarised below and an outline Fuel Spill Contingency Plan is provided 
in Appendix J3 of the EIA Report: 

• organization of the spill response team and the responsibilities of each 
member;     

• response procedures to be adopted in the case of a spill, including: 

• identification of the source of spill;  

• reporting to relevant Authorities;  

• containment of leaking fuel;  

• recovery and processing of free fuel;  

• clean up methodology;  

• handling and disposal protocols; and, 

• at sea surveys and beach surveys for dolphins to look for stranded 
animals and include the need to liaise with Ocean Park specialists to get 
their assistance in rehabilitation of any dolphins that might be affected 
by the spill. 

• establishment of an emergency control centre on the PAFF site; 

• establishment of effective communication emergency mechanisms and a 
24-hour emergency contact list;   

• training and competence level requirement of PAFF staff;  
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• suitable and regular spill response training to be provided to the operating 
personnel and regular spill response drills to be conducted to test and 
exercise the responses;   

• provision and maintenance of spill equipment at the PAFF land site, on the 
PAFF jetty at the Sha Chau reception point and at the HKIA site;   

• drills and exercise requirements; and, 

• follow-up procedures and post spill recordings 

11.3 DESIGN PHASE AUDIT 

The measures proposed within the EIA to mitigate for land contamination and 
risk to life and the environment should be embodied into the detailed design 
drawings and contract documents.  Designs should be checked to ensure that 
the measures are fully incorporated and that potential conflicts with civil 
engineering, geo-technical, structural, lighting, signage, drainage, 
underground utility and operational requirements are resolved prior to 
construction.    

The design phase EM&A requirements for land contamination and risk to life 
and the environment comprise the audit of the integrated fuel spill control, 
detection and containment detailed design specifications to be prepared 
during the detailed design. Monitoring of design works against the 
recommendations within the EIA should be undertaken as and when the 
designs are produced to ensure that they fulfil the intentions of the mitigation 
measures.  The design items for audit will include: 

• land and marine spill response plan; pipeline leak detection and automatic 
shut-off system;  

• pipeline rock armour protection;  

• tank high level shut-off; tank bunding;  

• tank leak drainage isolation and containment system;  

• on-site fire fighting equipment;  

• jetty protection; and, 

• emergency shut down valves for fuel delivery. 

Detailed design of the facility will extend into the construction period.  EM&A 
for the Design Phase refers to audit of the design as and when it is completed 
and is thus not necessary pre-construction.  The design audit shall be 
undertaken by the ETL when the relevant design aspects are produced and 
liaise with the design engineer to ensure all measures have been incorporated 
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in the design in a format that can be specified to the Contractor for 
implementation.   

The audit shall cover specific environmental protection measures earmarked 
for implementation during the Design Phase, as indicated in the 
Implementation Schedule in Annex B of this manual.  As part of the procedures 
of the audit, relevant design information and documentation, such as 
engineering design drawings, design memoranda and procurement 
specification, shall be reviewed from an environmental perspective to 
determine whether the required environmental protection measures have 
been provided in accordance with the recommendations of the EIA Report or 
the relevant EP Conditions.   

In the event of a non conformity, the Event/Action plan as detailed in Table 
11.1 below should be followed.  The outcome of all the design audits 
undertaken will be reported in the Design Audit Report to be deposited with 
EPD before the operation of the Project in accordance with EP Condition 4.1. 

Table 11.1 Event / Action Plan for Design Phase 
 

Action Level Auditor Franchisee’s Site 
Respresentative 

(FSR) 

Design Engineer (DE) 

Non 
Conformity 
(with Design 
Standards and 
Specification) 

• Identify Source 

• Inform FSR and 
DE 

• Discuss remedial 
actions with FSR 
and DE 

• Verify remedial 
actions when 
complete 

• Discuss remedial 
actions with DE  

• Ensure remedial 
designs are fully 
incorporated 

• Amend designs 

• Discuss remedial 
actions with FSR 

Prior to the operation of the facility, the Franchisee will submit a Design Audit 
Manual, as detailed in Section 13.3. 

11.4 OPERATIONAL IMPACT MONITORING 

Much of the prevention for the risks to human life, leakages and spillages, on 
land and in the sea, are based upon the design and construction of PAFF 
following the latest technology, standards and guidelines.  In order to ensure 
that the required design measures are taken into account during the planning 
and design for the future tank development, a review of the EIA report will be 
undertaken at the planning stage for the future expansion (around 2025 as 
required).  The review should be undertaken by an environmental specialist 
appointed by the Franchisee at that time. 

In addition, the following regular inspections and audits will be undertaken 
by the Franchisee during the operational phase of the facility: 
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• two inspections every year of the tank farm, jetty and pipelines including 
one undertaken pursuant to the Joint Inspection Group (JIG) explained 
above;   

• inspection of the whole sub sea pipelines every 5 to 10 years;    

• Health, Safety and Environmental audit of the facility once every 3 years; 
and, 

• inspection of the structural integrity of the tanks once per year. 

Also, in order to ensure the on-going adequacy of the fuel spill contingency 
plan and that it is being implemented as required, it is proposed that an 
Environmental Management System be set up for the operational phase of the 
project to allow regular audits of the systems/mitigation measures 
incorporated in the project and the fuel spill contingency plan.  The 
Environmental Management System shall be developed and implemented 
prior to the commencement of the operation of the PAFF and it is 
recommended that audits are undertaken at least every 12 months and the 
audits should be undertaken by an environmental specialist appointed by the 
Franchisee.  An audit report which shall include, amongst others, an operation 
manual providing operating and monitoring procedures for the PAFF 
operation shall be deposited at least 6 months before operation of the project. 

In addition, it is recommended that the Franchisee undertake some routine 
monitoring of water quality in the vicinity of the PAFF site to check the 
effectiveness of the proposed precautionary measures implemented for on-site 
spill control.  The details of the monitoring to be undertaken, including the 
parameters, frequency and monitoring locations, will be prepared by the 
Franchisee as part of the PAFF Operations Manual and the details will be 
agreed with the relevant authorities prior to the commencement of operation 
of the PAFF.  However, the monitoring should include but not be limited to 
the parameters of TPH and PAH and reference should be made to the existing 
monitoring programme undertaken for the fuel tank farm on the HKIA 
platform.  As such, the details of this monitoring are not specified in this 
Manual. 
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12 SITE ENVIRONMENTAL AUDIT 

12.1 SITE INSPECTIONS 

Site inspections provide a direct means to assess and ensure the Contractor’s 
environmental protection and pollution control measures are in compliance 
with the contract specifications.  Site inspections shall be undertaken routinely 
by the Environmental Team Leader (ETL) to inspect the construction activities 
in order to ensure that appropriate environmental protection and pollution 
control mitigation measures are properly implemented in accordance with the 
EIA.   

The ETL is responsible for the formulation of an environmental site 
inspection, deficiency and remedial action reporting system and for carrying 
out the site inspection works.  In consultation with the IEC, the ETL shall 
prepare a procedure for the site inspection, deficiency and remedial action 
reporting requirements and submit this to the Contractor for agreement and to 
the Franchisee’s Site Representative (FSR) for approval within 21 days of 
commencement to the construction contract.   

Regular site inspections shall be carried out at least once per week.  The areas 
of inspection shall not be limited to the site area and should also include the 
environmental conditions outside the site which are likely to be affected, 
directly or indirectly, by the site activities.    

The ETL shall make reference to the following information while conducting 
the inspections: 

• the EIA recommendations on environmental protection and pollution 
control mitigation measures as stated in the EIA report;    

• work progress and programme;    

• individual works methodology proposals;    

• the contract specifications on environmental protection;    

• the relevant environmental protection and pollution control laws;    

• previous site inspection results; and,    

• environmental monitoring data. 

The Contractor shall update the ETL with all relevant information on the 
construction works prior to carrying out the site inspections.  The site 
inspection results and associated recommendations on improvements to the 
environmental protection and pollution control works shall be submitted, in a 
site inspection proforma (Annex D), by the ETL to the IEC, the FSR and the 
Contractor within 24 hours for reference and for taking immediate action. T he 
Contractor shall follow the procedures and time-frame, as stipulated in the 
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environmental site inspection, deficiency and remedial action reporting 
system to report on any remedial measures subsequent to site inspections.   

Ad hoc site inspections shall also be carried out by the ETL and IEC if 
significant environmental problems are identified.  Inspections may also be 
required subsequent to receipt of an environmental complaint (an example of 
the complaint log is provided in Annex D) or as part of the investigation work 
as specified in the Action Plan for environmental monitoring and audit. 

12.2 COMPLIANCE WITH LEGAL AND CONTRACTUAL REQUIREMENTS 

There are contractual environmental protection and pollution control 
requirements as well as environmental protection and pollution control laws 
in Hong Kong with which the construction activities shall comply.   

In order that the works are in compliance with the contractual requirements, 
all the works method statements submitted by the Contractor to the FSR for 
approval shall be sent to the ETL for vetting to see whether sufficient 
environmental protection and pollution control measures have been included.   

The ETL shall also review the progress and programme of the works to check 
that relevant environmental laws have not been violated and that any 
foreseeable potential for violating the laws can be prevented.    

The Contractor shall regularly copy relevant documents to the ETL so that the 
checking work can be carried out.  The documents shall include at minimum 
the updated Work Progress Reports, the updated Works Programme, the 
application letters for different licence/permits under the environmental 
protection laws and all valid licence/permit.  The site diaries shall also be 
available for the ETL’s inspection upon request.   

After reviewing the document, the ETL shall advise the IEC, the FSR and the 
Contractor of any non-compliance with the contractual and legislative 
requirements on environmental protection and pollution control for them to 
take follow-up actions.  The ETL shall also advise the IEC, the Contractor and 
the FSR on the current status on licence/permit applications and any 
environmental protection and pollution control preparation works that may 
not be suitable for the works programme or may result in potential violation 
of environmental protection and pollution control requirements.   

Upon receipt of the advice, the Contractor shall undertake immediate action to 
remedy the situation.  The ETL, IEC and the FSR shall follow up to ensure that 
appropriate action has been taken by the Contractor in order that the 
environmental protection and pollution control requirements are fulfilled. 
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12.3 ENVIRONMENTAL COMPLAINTS 

Complaints shall be referred to the ETL for carrying out complaint 
investigation procedures.  The ETL shall prepare a flow chart of the complaint 
response procedures that addresses, complaint receiving channels, responsible 
parties/contacts for information, the investigation process, procedures for the 
implementation of mitigation/remedial action, guidelines for communication 
and public relation with the complainant etc.  The flow chart should be agreed 
by all parties and issued to the Contractor, FSR and IEC for reference. 

The ETL shall undertake the following procedures upon receipt of a 
complaint: 

 (i) log complaint and date of receipt into the complaint database and 
inform the IEC immediately; 

(ii) investigate the complaint and discuss with the Contractor to determine 
its validity and to assess whether the source of the problem is due to 
works activities; 

(iii) if a complaint is considered valid by the FSR or EPD and due to the 
works, the ET will identify mitigation measures in consultation with the 
IEC; 

(iv) if mitigation measures are required, the ET will advise the Contractor 
accordingly; 

(v) review the Contractor's response on the identified mitigation measures 
and the updated situation; 

(vi) if the complaint is transferred from EPD, an interim report will be 
submitted to EPD on the status of the complaint investigation and 
follow-up action within the time frame assigned by EPD; 

(vii) undertake additional monitoring and audit to verify the situation if 
necessary and ensure that any valid reason for complaint does not recur; 

(viii) report the investigation results and the subsequent actions on the source 
of the complaint for responding to complainant.  If the source of 
complaint is EPD, the results should be reported within the time frame 
assigned by EPD; and 

(ix) record the complaint, investigation, the subsequent actions and the 
results in the monthly EM&A reports. 

During the complaint investigation work, the Contractor and FSR shall 
cooperate with the ETL in providing all the necessary information and 
assistance for completion of the investigation.  If mitigation measures are 
identified in the investigation by the ES, in consultation with the IEC, the 
Contractor shall promptly carry out the mitigation measures.  The ETL and 
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FSR shall approve the proposed mitigation measures and check that the 
measures have been carried out by the Contractor. 

12.4 CHOICE OF CONSTRUCTION METHOD  

At times during the construction phase the Contractor may submit method 
statements for various aspects of construction. This state of affairs would only 
apply to those construction methods that the EIA has not imposed conditions 
while for construction methods that have been assessed in the EIA, the 
Contractor is bound to follow the requirements and recommendations in the 
EIA study.  The Contractor’s options for alternative construction methods may 
introduce adverse environmental impacts into the project.  It is the 
responsibility of the ETL, in accordance with established standards, guidelines 
and EIA study recommendations and requirements, to review and determine 
the adequacy of the environmental protection and pollution control measures 
in the Contractor’s proposal in order to ensure no unacceptable impacts 
would result. To achieve this end, the ETL shall provide a copy of the 
Proactive Environmental Protection Proforma as shown in Annex D to the IEC 
for approval.  The IEC should audit the review of the construction method 
and endorse the proposal on the basis of no adverse environmental impacts.  
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13 REPORTING 

13.1 GENERAL 

The following reporting requirements are based upon a paper documented 
approach. However, the same information can be provided in an electronic 
medium upon agreeing the format with the Franchisee’s Site Representative 
(FSR).  The reports are required to be prepared by the Environmental 
Specialist (ETL). 

13.2 DOCUMENTATION 

All documentation is required to be filed in a traceable and systematical 
manner.  Site documentation, including monitoring field records, laboratory 
analysis records, meeting minutes, correspondences etc. shall be cross-
referenced by the ETL and be ready for inspection upon request.  All EM&A 
results and findings shall be documented in the respective construction and 
operational phase EM&A reports prepared by the ETL and endorsed by the 
IEC prior to dissemination to the Contractor, the FSR and EPD.  All reports 
including details of water quality monitoring, ecology, landscape and visual 
and archaeological EM&A shall also be issued to the AFCD, the AMO and the 
PlanD/LPU as appropriate.    

All documentation shall be in paper form and/or electronic (in an agreed 
format) upon request.  All documents and data shall be kept for at least one 
year after the completion of the operational phase EM&A works.  All 
submissions (reports, data and correspondences etc.) shall be liable to free use 
for the purposes of communicating environmental data and the owner of 
information shall claim no copyright.  Any request to treat all or part of a 
submission in confidence will be respected, but if no such request is made it 
will be assumed that the submission is not intended to be confidential.   

Real time reporting of the monitoring data shall also be provided for the 
project through the dedicated internet website.   

13.3 DESIGN AUDIT MANUAL AND REPORT  

Prior to the operation of the project, the Franchisee will submit a Design Audit 
Manual detailing the procedures proposed to be followed to carry out the 
design audit, such as necessary qualification/experience of auditor(s), 
standards/guidelines/practices to be referred to/complied with, 
inspections/testing to be carried out, and systematic checklist, if considered 
appropriate for carrying out of the audit. 

The Design Audit Report shall provide the means for the Franchisee 
undertaking the detailed design of the project to certify that the completed 
environmental design elements have been completed in accordance with the 
EIA requirements.  The ETL shall include in the report a signed off proforma 



 

ENVIRONMENTAL RESOURCES MANAGEMENT LEIGHTON CONTRACTORS (ASIA) LIMITED 
0018105_REVISED EM&A_MAR09_V0.DOC 20 MARCH 2009 

86 

to confirm that there are no outstanding environmental measures, identified 
as requiring design phase audit, that require further action.  The Design Audit 
Report shall be prepared by the ETL and issued to EPD, the AFCD and the 
PlanD/LPU, as appropriate, prior to the commencement of the operation 
period. 

13.4 BASELINE MONITORING REPORT 

In respect of the construction phase EM&A works, the ETL shall prepare and 
submit a Baseline Environmental Monitoring Report within 10 working days 
of completion of baseline monitoring for water quality. Copies of the Baseline 
Environmental Monitoring Report shall be submitted to the following: the 
Contractor, the IEC, the FSR, EPD, the AFCD, the AMO and the PlanD/LPU, 
as appropriate.  The ETL shall liaise with the relevant parties on the exact 
number of copies required.    

The baseline monitoring reports for the construction phase will include at 
least the following: 

(i) up to half a page executive summary. 

(ii) brief background information. 

(iii) drawings showing locations of the baseline monitoring stations. 

(iv) an updated construction programme with milestones of environmental 
protection/mitigation activities annotated 

(iv) monitoring results (in both hard and diskette copies) together with the 
following information: 

− monitoring methodology; 

− name of laboratory and types of equipment used and calibration 
details; 

− parameters monitored; 

− monitoring locations (and depth); 

− monitoring date, time, frequency and duration; and 

− quality assurance (QA)/quality control (QC) results and detection 
limits. 

(v) details on influencing factors, including: 

− major activities, if any, being carried out on the site during the 
period; 
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− weather conditions during the period; and 

− other factors which might affect the results. 

(vi) determination of the Action and Limit Levels for each monitoring 
parameter and statistical analysis of the baseline data. 

(vii) revisions for inclusion in the EM&A Manual; and 

(viii) comments and conclusions. 

13.5 EM&A REPORTS  

The results and findings of all construction phase EM&A work required in this 
Manual shall be recorded in the EM&A Reports prepared by the ETL on a 
monthly basis and endorsed by the IEC.  The EM&A Reports shall be 
prepared and submitted within 10 working days of the end of each reporting 
month, with the first report due one month and 10 days after construction 
commences.    

A maximum of 4 copies of each EM&A Report shall be submitted to each of 
the following parties: the Contractor, the IEC, the FSR, EPD, the AFCD, the 
AMO and the PlanD/LPU, as appropriate. Before submission of the first 
EM&A Report, the ETL shall liaise with the parties on the exact number of 
copies and format of the reports in both hard copy and electronic medium.   

The post-construction EM&A works will be undertaken on a two monthly 
basis for a period of one year after the commission of the project.  The ETL 
shall prepare post-construction phase EM&A Reports on a bi-monthly basis to 
be submitted within 10 working days of the end of the reporting period.   The 
reports shall be submitted to the Contractor, the IEC, the FSR, EPD and 
PlanD/LPU, as appropriate.    

13.5.1 Contents of First Monthly EM&A Report 

(i) 1-2 pages executive summary, comprising: 

− breaches of AL levels; 

− complaint Log; 

− notifications of any summons and successful prosecutions; 

− reporting changes; and 

− future key issues.  

(ii) Basic Project information including a synopsis of the Project 
organisation (including key personnel, contact names and telephone 
numbers), a drawing of the Project area showing the environmentally 
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sensitive receivers and the locations of monitoring and control stations, 
programme, management structure and the work undertaken during the 
month. 

(iii) Environmental Status, comprising: 

- works undertaken during the month with illustrations (such as 
location of works, daily dredging/filling rates, percentage fines in 
the fill material used); and 

- drawing showing the project area, any environmental sensitive 
receivers and the locations of the monitoring and control stations. 

(iv) A brief summary of EM&A requirements including: 

− all monitoring parameters; 

− environmental quality performance limits (Action and Limit levels); 

− Event-Action Plans; 

− environmental mitigation measures, as recommended in the Project 
EIA study final report; and 

− environmental requirements in contract documents. 

(v) Advice on the implementation status of environmental protection and 
pollution control/mitigation measures as recommended in the Project 
EIA study report and summarised in the updated implementation 
schedule. 

(vi) Summary/findings on the site environmental audits conducted in the 
reporting period. 

(vii) Monitoring results (in both hard and diskette copies) together with the 
following information: 

− monitoring methodology; 

− name of laboratory and equipment used and calibration details; 

− parameters monitored; 

− monitoring locations (and depth); 

− monitoring date, time, frequency, and duration; and 

− QA/QC results and detection limits. 

(viii) Graphical plots of trends of monitored parameters over the past four 
reporting periods for representative monitoring stations annotated 
against the following: 
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− major activities being carried out on site during the period; 

− weather conditions during the period;  

− any other factors which might affect the monitoring results; and, 

− QA/QC results and detection limits. 

(ix) Advice on the solid and liquid waste management status. 

(x) A summary of non-compliance (exceedances) of the environmental 
quality performance limits (Action and Limit levels). 

(xi) A review of the reasons for and the implications of non-compliance 
including a review of pollution sources and working procedures. 

(xii) A description of the actions taken in the event of non-compliance and 
deficiency reporting and any follow-up procedures related to earlier 
non-compliance. 

(xiii) A summary record of all complaints received (written or verbal) for each 
media, including locations and nature of complaints, liaison and 
consultation undertaken, actions and follow-up procedures taken and 
summary of complaints. 

(xiv) A summary record of notifications of summons, successful prosecutions 
for breaches of environmental protection/pollution control legislation 
and actions to rectify such breaches. 

(xv) An account of the future key issues as assessed from the works 
programme and work method statements. 

(xvi) A forecast of the works programme, impact predictions and monitoring 
schedule for the next one month; and   

(xvii) Comments, recommendations and conclusions for the monitoring 
period. 

13.5.2 Contents of the Subsequent Monthly EM&A Reports 

(i) Title page. 

(ii) Executive summary (1-2 pages), including: 

 - breaches of all Action and Limit levels; 

 - complaint log; 

 - notifications of any summons and successful prosecutions; 

 - reporting changes; and 
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 - future key issues. 

(iii) Contents page. 

(iv) Environmental status, comprising: 

- drawing showing the Project area, any environmental sensitive 
receivers and the locations of the monitoring and control stations; 

- summary of non-compliance with the environmental quality 
performance limits; and 

- summary of complaints. 

(v) Environmental issues and actions, comprising: 

- review issues carried forward and any follow-up procedures 
related to earlier non-compliance (complaints and deficiencies); 

- description of the actions taken in the event of non-compliance 
and deficiency reporting; 

- recommendations (should be specific and target the appropriate 
party for action); and 

- implementation status of the mitigatory measures and the 
corresponding effectiveness of the measures 

 (vi) Future key issues. 

(vii) Appendices, including: 

 - action and limit levels; 

- graphical plots of trends of monitored parameters at key stations 
over the past four reporting periods for representative monitoring 
stations annotated against the following: major activities being 
carried out on site during the period; weather conditions during 
the period; and any other factors which might affect the 
monitoring results; 

 - monitoring schedule for the present and next reporting period; 

 - cumulative complaints statistics; and 

 - details of complaints, outstanding issues and deficiencies. 

13.5.3 Quarterly EM&A Summary Report 

The ET Leader will submit Quarterly EM&A Summary Reports for the 
construction phase EM&A works only.  These reports should be around 5 
pages and will contain at least the following information: 
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(i) Up to half a page executive summary. 
 
(ii) Basic project information including a synopsis of the Project 

organisation, programme, contacts of key management, compliance with 
EP condition (status of submission) and a synopsis of work undertaken 
during the quarter. 

 
(iii) A brief summary of EM&A requirements including: 

− monitoring parameters; 

− environmental quality performance limits (Action and Limit levels); 
and 

− environmental mitigation measures, as recommended in the Project 
EIA study final report. 

(iii) Advice on the implementation status of environmental protection and 
pollution control/mitigation measures as recommended in the Project 
EIA study report and summarised in the updated implementation 
schedule. 

 (vi) drawings showing the Project area, any environmental sensitive 
receivers and the locations of the monitoring and control stations. 

(vii) Graphical plots of the trends of monitored parameters over the past four 
months (the last month of the previous quarter and the present quarter) 
for representative monitoring stations annotated against: 

- the major activities being carried out on site during the period; 

- weather conditions during the period; and 

- any other factors which might affect the monitoring results. 

(viii) Advice on the solid and liquid waste management status. 

(ix) A summary of non-compliance (exceedances) of the environmental 
quality performance limits (Action and Limit levels). 

 (xi) A brief review of the reasons for and the implications of non-compliance 
including review of pollution sources and working procedures. 

(xii) An assessment of the construction impacts on suspended solids, 
including but not limited to, a comparison of the difference between the 
quarterly mean and the 1.3 times the ambient mean value, the latter 
being defined as a 30% increase of the baseline data or EPD data, using 
appropriate statistical procedures.  Suggestions of appropriate 
mitigation measures shall be made if the quarterly assessment analytical 
results demonstrate that the quarterly mean is significantly higher then 
the 1.3 ambient mean value (p <0.05). 
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(xiii) A summary description of the actions taken in the event of non-
compliance and any follow-up procedures related to earlier non-
compliance. 

(xiv) A summarised record of all complaints received (written or verbal) for 
each media, liaison and consultation undertaken, actions and follow-up 
procedures taken. 

(xv) Comments (eg effectiveness and efficiency of the mitigation measures), 
recommendations (eg any improvement in the EM&A programme) and 
conclusions for the quarter. 

(xvi) Proponents' contacts for the public to make enquiries. 

13.6 ANNUAL/FINAL EM&A REVIEW REPORTS 

An annual EM&A report will be prepared by the ET at the end of each 
construction year during the course of the project.  A final EM&A report will 
be prepared by the ET at the end of each of the construction and post-
construction phases.  The annual/final EM&A reports will contain at least the 
following information: 

(i) Executive Summary (1-2 pages). 

(ii) Drawings showing the project area any environmental sensitive 
receivers and the locations of the monitoring and control stations. 

(iii) Basic project information including a synopsis of the project 
organization, contacts for key management staff and a synopsis of work 
undertaken during the course of the project or past twelve months. 

(iv) A brief summary of EM&A requirements including: 

(iv) environmental mitigation measures as recommended in the project 
EIA study final report; 

(v) environmental impact hypotheses tested; 

(vi) environmental quality performance limits (Action and Limit 
Levels); 

(vii) all monitoring parameters; and 

(viii)  Event-Action Plans. 

(v) A summary of the implementation status of environmental protection 
and pollution control/mitigation measures as recommended in the 
project EIA study report and summarised in the updated 
implementation schedule. 



 

ENVIRONMENTAL RESOURCES MANAGEMENT LEIGHTON CONTRACTORS (ASIA) LIMITED 
0018105_REVISED EM&A_MAR09_V0.DOC 20 MARCH 2009 

93 

(vi) Graphical plots and the statistical analysis of the trends of monitored 
parameters over the course of the projects including the post-project 
monitoring (or the past twelve months for annual reports) for all 
monitoring stations annotated against the following: 

• the major activities being carried out on site during the period; 

• weather conditions during the period; 

• any other factors which might affect the monitoring results; and 

• the return of ambient environmental conditions in comparison with 
baseline data 

(vii) A summary of non-compliance (exceedances) of the environmental 
quality performance limits (Action and Limit levels). 

(viii) A review of the reasons for and the implications of non-compliance 
including review of pollution sources and working procedures as 
appropriate. 

(ix) A description of the actions taken in the event of non-compliance. 

(x) A summary record of all complaints received (written or verbal) for each 
media, liaison and consultation undertaken, actions and follow-up 
procedures taken. 

(xi) A summary record of notifications of summonses and successful 
prosecutions for breaches of the current environmental 
protection/pollution control legislations, locations and nature of the 
breaches investigation, follow-up actions taken and results. 

(xii) A comparison of the EM&A data with the EIA predictions with 
annotations and explanations for any discrepancies, including a review 
of the validity of EIA predictions and identification of shortcomings in 
the EIA recommendations. 

(xiii) A review of the monitoring methodology adopted and with the benefit 
of hindsight, comment on its effectiveness, including cost effectiveness; 

(xiv) A review of the success of the EM&A programme, including a review of 
the effectiveness and efficiency of the mitigation measures, and 
recommendations for any improvements in the EM&A programme. 

(xv) A clear cut statement on the environmental acceptability of the project 
with reference to specific impact hypotheses and a conclusion to state 
the return to ambient and/or the predicted scenario as the EIA findings. 

13.7 DATA KEEPING  

The site documents such as the monitoring field records, laboratory analysis 
records, site inspection forms, etc. are not required to be included in the 
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EM&A Reports for submission.  However, the documents shall be kept by the 
ET and be ready for inspection upon request. All relevant information shall be 
clearly and systematically recorded in the documents.  The monitoring data 
shall also be recorded in magnetic media, and the software copy shall be 
available upon request.  All the documents and data shall be kept for at least 
one year after the completion of the operational phase EM&A works. 

13.8 INTERIM NOTIFICATIONS OF ENVIRONMENTAL QUALITY LIMIT EXCEEDANCES  

With reference to Event/Action Plans, when the environmental quality limits 
are exceeded, the ETL shall immediately notify the Contractor, the FSR, EPD 
and the AFCD as appropriate.  The notification shall be followed up with 
advice to each party on the results of the investigation, proposed action and 
success of the action taken, with any necessary follow-up proposals.  A sample 
template for the interim notifications is shown in Annex D.  
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