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1 INTRODUCTION 

Project Background 

1.1 The former Kai Tak Airport is located in the south-eastern part of Kowloon Peninsula, 
comprising the north and south aprons and runway areas extending into the Kowloon 
Bay. The entire airport site covers a total land area of about 260 hectares, of which the 
land area other than the north apron is about 96 hectares.  

1.2 Kai Tak Airport was the international airport of Hong Kong, which had come into 
operation since 1920s.  The operation of the former Kai Tak Airport was ceased and 
replaced by the new airport at Check Lap Kok in July 1998.  After closure, the disused 
airport site has been occupied by various temporary uses such as public fill banks, bus 
depots, car sales exhibitions and recreational grounds.  Nonetheless, most of the 
original buildings and structures within the airport site have been cleared and the 
ground contamination identified at the north apron has been decontaminated except the 
site of the former passenger terminal building and multi-storey carpark building, for 
which remedial works the ground contamination are near completion. 

1.3 In 2002, the Chief Executive in Council approved the Kai Tak Outline Zoning Plans 
(No. S/K19/3 and S/K21/3) to provide the statutory framework to proceed with the 
South East Kowloon Development at the former Kai Tak Airport.  However, following 
the judgment of the Court of Final Appeal in January 2004 regarding the Harbour 
reclamation, the originally proposed development which involved reclamation has to be 
reviewed.  The Kai Tak Planning Review (KTPR) has resulted a Preliminary Outline 
Development Plan (PODP) for Kai Tak in October 2006 as shown in Figure 1.1. 

1.4 In order to make available the remaining former Kai Tak Airport site for the Kai Tak 
Development (KTD), the Decommissioning of the Former Kai Tak Airport Other than 
the North Apron (hereinafter called ‘the Project’) is proposed to demolish remaining 
existing structures / buildings and remove abandoned facilities of the former Kai Tak 
Airport within the Project boundary; identify and clean up contaminated areas 
associated with the previous airport operation within the Project boundary; and 
implement appropriate mitigation measures to ensure the site would be safe and free of 
hazards for the planned future use.  The general layout of the Project site is shown in 
Figure 1.2. 

1.5 The Project is a Designated Project under Item 1 of Part II Schedule 2 of the 
Environmental Impact Assessment Ordinance (EIAO): “Decommissioning of airports, 
including fueling and fuel storage, the aircraft maintenance and repair facilities”.  An 
Environmental Impact Assessment (EIA) Study for the Project has been completed and 
approved under the EIAO on 19 December 2007. 

1.6 The scope of existing structures and buildings for decommissioning as well as the 
related construction activities for this Project is summarized in Table 1.1 below and 
location of the decommissioning / decontamination is depicted in Figure 1.3. 
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Table 1.1 Summary of Construction Activities 

Decommissioning Works Decontamination Works 

 Removal of an existing fuel hydrant 
system buried in south apron of the 
former Kai Tak Airport; 

 
 Removal of underground fuel tanks 

near the ex-Government Flying 
Service (ex-GFS) building and fuel 
supply system (including refuelling 
pits and underground pipelines) in 
the ex-GFS apron area; and 

 
 Demolition of the fuel dolphin 

structure down to 1m below the 
existing seabed level. The 
abandoned fuel pipelines would be 
left in place and, if necessary, 
grouting it with concrete. 

 Decontamination works, including 
excavation and the necessary 
treatment of the contaminated soil 
identified at the south apron, the 
narrow strip of the north apron near 
the Kai Tak Tunnel and the ex-
Government Flying Service (ex-
GFS) apron area 

 

1.7 The construction activities listed in Table 1.1 above would commence in early 2008 
and be completed not earlier than late 2009.  A summary of the tentative project 
programme is provided in Table 1.2 below.  Given the comparatively minor in scale of 
the decommissioning and decontamination works in such a large area and the pressing 
need to proceed with the permanent development, construction in some areas where 
ground contamination is found, would immediately commence after the site clean up is 
confirmed.  Elsewhere ground contamination is not found, the construction would 
proceed upon the approval of the EIA report in concurrent with the decontamination 
works as long as they are demonstrated to be environmentally compatible and 
acceptable.  Based on the latest information, the cruise terminal construction and its 
associated advance works will be carried out while the decommissioning / 
decontamination works at other parts of the Project area are underway. 
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Table 1.2 Summary of Project Programme  

Updated Working Period Activity 
From To 

Site preparation works 1 May 08 31 May 08 
Decommissioning works of the fuel 
hydrant system, underground fuel 
tanks and fuel supply system in the 
south apron and the ex-GFS apron 
area, including the decontamination 
works at the south apron, the narrow 
strip of the north apron and the ex-
GFS apron area 

1 June 08 15 Feb 09 

Soil decontamination treatment works 
at the northern part of the south apron 16 Feb 09 5 Jan 10 

Purpose of the Manual 

1.8 The purpose of this Environmental Monitoring and Audit (EM&A) Manual is to guide 
the set up of an EM&A programme to ensure compliance with the EIA study 
recommendations, to assess the effectiveness of the recommended mitigation measures 
and to identify any further need for additional mitigation measures or remedial action.  
This Manual outlines the monitoring and audit programme for the proposed Project.  It 
aims to provide systematic procedures for monitoring, auditing and minimising 
environmental impacts associated with Project activities.  

1.9 Hong Kong environmental regulations and the Hong Kong Planning Standards and 
Guidelines have served as environmental standards and guidelines in the preparation of 
this Manual.  In addition, the EM&A Manual has been prepared in accordance with the 
requirements stipulated in Annex 21 of the EIAO-TM. 

1.10 This Manual contains the following information: 

 Responsibilities of the Contractor, the Engineer or Engineer’s Representative (ER), 
Environmental Team (ET) and Independent Environmental Checker (IEC) with 
respect to the environmental monitoring and audit requirements during the course 
of the Project; 

 Project organisation; 

 The basis for, and description of the broad approach underlying the EM&A 
programme; 

 Requirements with respect to the construction programme schedule and the 
necessary environmental monitoring and audit programme to track the varying 
environmental impact; 
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 Details of the methodologies to be adopted, including all field laboratories and 
analytical procedures, and details on quality assurance and quality control 
programme; 

 The rationale on which the environmental monitoring data will be evaluated and 
interpreted; 

 Definition of Action and Limit Levels; 

 Establishment of Event and Action Plans; 

 Requirements for reviewing pollution sources and working procedures required in 
the event of non-compliance with the environmental criteria and complaints; 

 Requirements for presentation of environmental monitoring and audit data and 
appropriate reporting procedures; and 

 Requirements for review of EIA predictions and the effectiveness of the mitigation 
measures / environmental management systems and the EM&A programme. 

1.11 For the purpose of this manual, the ET leader, who shall be responsible for and in 
charge of the ET, shall refer to the person delegated the role of executing the EM&A 
requirements. 

Project Organization 

1.12 The roles and responsibilities of the various parties involved in the EM&A process are 
outlined in the following paragraphs.  The proposed Project organization and lines of 
communication with respect to environmental management for the Project are shown in 
Figure 1.4. 

1.13 The duties and responsibilities of respective parties are as follows: 

 

The Contractor 
 

1.14 The Contractor shall report to the Engineer.  The duties and responsibilities of the 
Contractor are: 

 To employ an Environmental Team (ET) to undertake monitoring, laboratory 
analysis and reporting of environmental monitoring and audit; 

 To provide assistance to ET in carrying out monitoring; 

 To submit proposals on mitigation measures in case of exceedances of Action and 
Limit Levels in accordance with the Event and Action Plans; 

 To implement measures to reduce impact where Action and Limit Levels are 
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exceeded; 

 To implement the corrective actions instructed by the Engineer; 

 To accompany joint site inspection undertaken by the ET; and 

 To adhere to the procedures for carrying out complaint investigation. 

Environmental Team 
 

1.15 The ET shall report to the Contractor.  The ET Leader and the ET shall be employed to 
conduct the EM&A programme and ensure the Contractor’s compliance with the 
Project’s environmental performance requirements during construction.  The ET Leader 
shall be an independent party from the Contractor and have relevant professional 
qualifications, or have sufficient relevant EM&A experience subject to the approval of 
the Engineer’s Representative (ER) and the Environmental Protection Department 
(EPD).  The ET shall be led and managed by the ET leader.  The ET leader shall 
possess at least 10 years experience in EM&A and/or environmental management. 

1.16 The duties and responsibilities of the ET are: 

• To monitor various environmental parameters as required in this EM&A Manual; 

• To analyse the environmental monitoring and audit data and review the success of 
EM&A programme to cost-effectively confirm the adequacy of mitigation 
measures implemented and the validity of the EIA predictions and to identify any 
adverse environmental impacts arising; 

• To carry out regular site inspection to investigate and audit the Contractors' site 
practice, equipment and work methodologies with respect to pollution control and 
environmental mitigation, and effect proactive action to pre-empt problems; carry 
out ad hoc site inspections if significant environmental problems are identified; 

• To audit and prepare monitoring and audit reports on the environmental 
monitoring data and site environmental conditions; 

• To report on the environmental monitoring and audit results to the IEC, 
Contractor, the ER and EPD or its delegated representative; 

• To recommend suitable mitigation measures to the Contractor in the case of 
exceedance of Action and Limit Levels in accordance with the Event and Action 
Plans; and 

• To adhere to the procedures for carrying out complaint investigation. 
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Engineer or Engineer’s Representative 
 

1.17 The Engineer is responsible for overseeing the construction works and for ensuring that 
the works undertaken by the Contractor in accordance with the specification and 
contractual requirements.  The duties and responsibilities of the Engineer with respect 
to EM&A may include: 

• Supervising the Contractor’s activities and ensure that the requirements in the 
EM&A Manual are fully complied with; 

• Informing the Contractor when action is required to reduce impacts in 
accordance with the Event and Action Plans; 

• Employing an IEC to audit the results of the EM&A works carried out by the 
ET; 

• Participating in joint site inspection undertaken by the ET; and 

• Adhering to the procedures for carrying out complaint investigation. 

 

Independent Environmental Checker 
 

1.18 The Independent Environmental Checker (IEC) shall advise the Engineer’s 
Representative on environmental issues related to the Project.  The IEC shall possess at 
least 10 years experience in EM&A and/or environmental management. 

1.19 The duties and responsibilities of the IEC are: 

 To review the EM&A works performed by the ET (at least at monthly intervals); 

 To carry out random sample check and audit the monitoring activities and results 
(at least at monthly intervals); 

 To review the EM&A reports submitted by the ET; 

 To review the effectiveness of environmental mitigation measures and project 
environmental performance; 

 To review the proposal on mitigation measures submitted by the Contractor in 
accordance with the Event and Action Plans; and 

 To adhere to the procedures for carrying out complaint investigation. 

1.20 Sufficient and suitably qualified professional and technical staff shall be employed by 
the respective parties to ensure full compliance with their duties and responsibilities, as 
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required under the EM&A programme for the duration of the Project. 
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2 LAND CONTAMMINATION 

Introduction 

2.1 The EIA study has recommended excavating the contaminated soil from the proposed 
excavation zones within the Study Area for carrying out soil treatment at the proposed 
decontamination works area located at the northern part of the South Apron of the 
former Kai Tak Airport (as shown in Figure 1.3). 

2.2 TPH free product was encountered during the site investigation in the ex-GFS apron 
area.  It has been recommended in the EIA Report that any free product encountered 
during excavation at the ex-GFS apron area should be skimmed, containerised and 
collected by a licensed chemical waste collector for final disposal.  In this regard, it has 
also been recommended in the EIA Report that confirmation sampling / testing be 
carried out to ensure complete removal of any free product encountered during 
excavation. 

2.3 Confirmation sampling / testing shall be carried out by the The Contractor for: (i) soil 
excavation (to ensure complete excavation of contaminated soil); (ii) biopiling (to 
ensure attainment of cleanup targets); and (iii) solidification / stabilization (to ensure 
attainment of cleanup targets). In addition, ET will carry out sampling testing for 
verification as follow: 

 1 per 10 soil samples of the parallel samples for spot checking on the confirmation 
sampling and testing will be collected by ET 

 The parallel samples will then be dispatched to the independent accredited 
laboratory employed by ET for testing. 

 About 1 kg of soil samples will be taken and placed into appropriate clean glass 
bottles or sampling containers provided by the laboratory for parallel testing on 
the confirmation sampling. 

2.4 In addition, in order to minimise the potentially adverse environmental impacts arising 
from the handling of potentially contaminated materials, environmental mitigation and 
safety measures have been recommended in the EM&A Report from Clause 2.23 to 
Clause 2.25 during the course of decontamination works. 

Removal of Free Product Encountered during Excavation 
 

Monitoring and Confirmation Sampling / Testing Requirements 

2.5 Where TPH free product is encountered at groundwater surface during excavation at 
ex-GFS apron area, the free product shall be skimmed off from the groundwater surface. 
 The skimmed free product shall be drummed properly and collected by a licensed 
chemical waste collector. 

2.6 Skimming of free product shall continue until there is no detectable free product on the 
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groundwater surface (the usual detection limit of an oil / water interface probe is about 
1.5mm).  A confirmation sample of groundwater shall then be collected at the surface 
of the groundwater and analysed for TPH by a HOKLAS accredited laboratory. 

 

Compliance Assessment and Event / Action Plan 

2.7 Removal of all encountered TPH free product is considered complete when: (i) there is 
no detectable free product present on the surface of the groundwater where free product 
has been encountered and (ii) the TPH concentration of the confirmation sample is 
below 213 mg/L (‘allowable’ TPH concentration derived from risk-based assessment in 
the EIA Report).  Skimming of free product should be continued until all encountered 
free product has been removed.  The Event and Action Plan for the removal of 
encountered free product is given in Table 2.1. 

Table 2.1 Event and Action Plan for the removal of encountered free product 
during Excavation 

Event Action Action Party 

Detectable free product is present on 
the surface of groundwater at 
excavated area(s) (the usual detection 
limit of an oil / water interface probe 
is 1.5 mm). 

Skimming of free product 
should be continued until 
no detectable free product 
is present on the 
groundwater surface. 

Contractor 

TPH concentration in the 
confirmation groundwater sample is 
higher than 213 mg/L (‘allowable’ 
TPH concentration derived from risk-
based assessment in the EIA Report).

Skimming of free product 
shall be continued until 
the TPH concentration in 
the confirmation 
groundwater sample is 
below 213 mg/L. 

Contractor 

 

Confirmation Sampling / Testing for Soil Excavation 
 

Sampling and Testing Requirements 

2.8 Before excavation, pre-sampling of the sidewall samples at the middle depth of the 
contaminated soil will be proposed in order to determine the extent of the 
contamination. If the analytical results are below the action levels; the pre-sampling 
results will be considered as the final results of the confirmation samples. 

2.9 After excavation, the confirmation sampling and testing will be carried out at the pre-
determined depth in order to ensure that all contaminated soil has been excavated. The 
soil samples will be dispatched to the approved laboratory for testing. 

2.10 For small excavation areas (<100m2) in Zones A, D, E, F, G H, N, O, P & Q as shown 
in Figure 2.1, one confirmation sample will be collected from the base and one from 



Civil Engineering and Development Department                                                              Contract No.Kl/2008/02 
Kai Tak Development- 

Decommissioning and Decontamination Works at 
The South Apron of the Former Kai Tak Airport 

Updated EM&A Manual 
 

MA8017_updated EM&A Manual_it90106_v4.0 10                                       Cinotech               

each sidewall of the excavation. 

2.11 For soil contaminated with heavy metals and TPH in Zone A, it is proposed to treat the 
contaminated soil by biopiling first and followed by solidification process. The location 
of soil contaminants should be clearly demarcated during Bioplie formation in order to 
identify the extent of soil contaminants excavated from Zone A. 

2.12 If the analytical results of the confirmation samples exceed the action levels, further 
excavation with 1m increment laterally or 0.5m increment vertically or the increment as 
determined by the Engineer. 

2.13 Prior to groundwater sampling, the approval laboratory for analysis will be consulted 
on the particular sample size (i.e. approx. 1.2 litres) and preservation procedures that 
are necessary for each chemical analysis. 

2.14 A confirmation sample of groundwater will be collected at the surface of the 
groundwater with the sampling frequency of one water sample per 15m X 15m 
groundwater surface for TPH analysis when free product of hydrocarbons are 
encountered during soil excavation. 

 

Compliance Assessment and Event / Action Plan 

2.15 If the analytical results of the confirmation samples are below the concerned action 
levels for soil remediation, removal of the contaminated soil shall be considered 
complete.  If the analytical results exceed the relevant action levels, more soil shall be 
excavated either laterally or vertically depending on whether the exceeding 
confirmation sample is from a sidewall or excavation base, and additional confirmation 
samples shall be collected and analysed until all confirmation samples are below the 
relevant Action Levels.  The Event and Action Plan for confirmation sampling / testing 
for soil excavation is provided in Table 2.2. 
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Table 2.2 Event and Action Plan for Confirmation Sampling / Testing for Soil 
Excavation 

Event Action Action Party 

The concentration of the 
chemical(s) that triggered the 
excavation exceed the relevant 
Action Levels for soil 
remediation (as tabulated in 
Table 2.3 below). 

i) More soil shall be excavated 
either laterally or vertically 
depending on whether the 
exceeding confirmation sample 
is from a sidewall or excavation 
base. 
 
ii) Additional confirmation 
samples shall be collected and 
analysed until all confirmation 
samples are below the relevant 
Action Levels. 

Contractor 
 
 
 
 
 
 

Contractor 

 

Table 2.3 Concerned Action Levels for Soil Excavation 

Contaminant Action Level (mg/kg) *

TPH (adopt standard for Mineral Oil) 1,000 

Benzene  0.5 

Toluene 3 

Ethylbenzene 5 

Xylenes 5 
Polynuclear Aromatic Hydrocarbons (PAHs) (as listed 
below) 20 

i) Naphthalene 5 

ii) Phenanthrene 10 

iii) Anthracene 10 

iv) Fluoranthene 10 
v) Benzo(a)pyrene (also known as 1,2-

Benzopyrene) 1 

vi) Pyrene 10 

Lead 150 

Copper  100 

Arsenic  30 
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Remarks:  
* The action level adopted is the Dutch B level provided in the Practice Note 
ProPECC PN3/94 “Contaminated Land Assessment and Remediation” issued by 
Environmental Protection Department.  

 

Confirmation Sampling / Testing for Biopiling 
 

Sampling and Testing Requirements 

2.16 The objective of the biopile closure assessment is to collect soil samples for testing in 
order to ensure that the soil contaminant levels in the biopiles are below the cleanup 
targets for TPH / VOCs / SVOC.  Furthermore, for soil to be treated subsequently by 
solidification / stabilization, the levels of the concerned metals will also be analysed to 
provide the baseline conditions. 

2.17 Closure assessment will be conducted after two consecutive cleanup progress 
monitoring results meet the cleanup targets. 

2.18 Soil sampling for closure assessment will be collected in one sample per 100m3 of 
treated soil. The sampling location will be performed systematically at the soil lot 
according to grids outlined by each aeration leg, i.e. soil volume between two adjacent 
aeration legs. 

2.19 The sampling locations will be through opening of heat bonded cover panels and the 
openings will be closed after each sampling. Soil sampling will be accomplished using 
the hand-driven sampler. 

2.20 All soil samples will be analysed in a HOKLAS accredited, or equivalent, laboratory 
for TPH (USEDA Method 8015 Mod) and SVOC’s (USEPA Method 8270c). 

2.21 QA/QC sampling including field duplicate sampling and equipment blanks will be 
undertaken in one sample/day or one sample per 20 confirmation samples whichever is 
greater. 

2.22 All soil samples will be analyzed for TPH, VOCs and SVOCs and the testing results are 
considered satisfactory when the cleanup targets are met. 

2.23 Only when the whole soil lot meets the cleanup targets, the soil lot of concern will be 
considered complete. The treated soil will be re-used as fill materials/backfilled or 
future use on site. 

2.24 In addition, ET will carry out sampling testing for verification as follow: 

 1 per 10 soil samples of the parallel samples for spot checking on the confirmation 
sampling and testing will be collected by ET 

 The parallel samples will then be dispatched to the independent accredited 
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laboratory employed by ET for testing. 

 About 1 kg of soil samples will be taken and placed into appropriate clean glass 
bottles or sampling containers provided by the laboratory for parallel testing on 
the confirmation sampling. 

 

Compliance Assessment and Event / Action Plan 

2.25 If the analytical results of the confirmation samples are below the concerned cleanup 
targets for biopiling, cleanup of the contaminated soil shall be considered complete.  
Individual soil lot which has demonstrated meeting the cleanup target could be 
removed from the biopile provided the lot would not affect the operation of biopile or 
would not be affected by adjacent soil lots still under treatment.  If the analytical results 
exceed the relevant cleanup targets, the concerned biopile treatment system shall have 
to be restarted to fully decontaminate the soil.  The Event and Action Plan for 
confirmation sampling / testing for biopile closure assessment is given in Table 2.4. 

 

Table 2.4 The Event and Action Plan for Confirmation Sampling / Testing for 
Biopiling 

Event Action Action Party

Exceedance of any cleanup 
targets for the contaminants (as 
tabulated in Table 2.5 below). 

Concerned biopile treatment 
system shall be restarted to 
fully decontaminate the soil. 

Contractor 

 



Civil Engineering and Development Department                                                              Contract No.Kl/2008/02 
Kai Tak Development- 

Decommissioning and Decontamination Works at 
The South Apron of the Former Kai Tak Airport 

Updated EM&A Manual 
 

MA8017_updated EM&A Manual_it90106_v4.0 14                                       Cinotech               

 

Table 2.5 Concerned Cleanup Targets for Biopiling 

Contaminant Action Level (mg/kg)*

TPH (adopt standard for Mineral Oil) 1,000 
Benzene  0.5 
Toluene 3 
Ethylbenzene 5 
Xylenes 5 
Polynuclear Aromatic Hydrocarbons (PAHs) (as listed 
below) 20 

i) Naphthalene 5 
ii) Phenanthrene 10 
iii) Anthracene 10 
iv) Fluoranthene 10 
v) Benzo(a)pyrene (also known as 1,2-

Benzopyrene) 1 

vi) Pyrene 10 
Remarks:  
* The action level adopted is the Dutch B level provided in the Practice Note ProPECC PN3/94 

“Contaminated Land Assessment and Remediation” issued by Environmental Protection 
Department.  

Confirmation Sampling / Testing for Solidification / Stabilization 
 

Sampling and Testing Requirements 

2.26 Following solidification / stabilization treatment for metal-contaminated soil and curing 
of the solidified soil, confirmation sampling / testing shall be undertaken to ensure that 
the cleanup targets have been attained. 

2.27 Confirmation samples shall be analysed in an HOKLAS accredited laboratory for the 
concerned soluble metals using Toxicity Characteristics Leaching Procedure (TCLP) in 
accordance with USEPA Method 1311. 

2.28 In order to ensure the soil will be solidified in the solidification process, all the soil 
treated with solidification / stabilization shall be tested for unconfined compressive 
strength.  All the treated soil shall have unconfined compressive strength of at least 150 
pound-force per square inch (psi) (1 MPa), with reference to USEPA guideline 
(USEPA 1986) for hazardous waste solidification / stabilization requirement. 

2.29 The performance test including unconfined compressive strength (UCS) test and 
toxicity characteristic leaching procedure (TCLP) will be conducted to demonstrate the 
achievement of the stabilization target. The sampling frequency for the TCLP and UCS 
tests will be one sample per 50m3 of solidified soil. Each sample will be composite of 
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five random sub-samples from the 50m3 solidified soils. 1 per 10 soil samples for 
verification samples for spot checking of the soil treated by cement solidification 
process will be collected by ET. The solidified soils which have attained the TCLP and 
UCS tests will be transported to designated stockpile area in Area 5. In case of the 
solidified soils that fail the TCLP test or can not achieve the UCS test (1MPa) will be 
broken up and returned to the mixing pit.  

 

Compliance Assessment and Event / Action Plan 

2.30 The “Universal Treatment Standards” (UTS) shall be used for interpretation of the 
TCLP test results to assess if the cleanup targets have been attained. 

2.31 If either the cleanup targets or the target unconfined compressive strength have not 
been achieved, the treated material shall be crushed and returned to the solidification / 
stabilization process.  The Event and Action Plan for confirmation sampling / testing 
for solidification / stabilization treatment is given in Table 2.6. 

Table 2.6 Event and Action Plan for confirmation sampling / testing for 
solidification / stabilization 

Event Action Action Party

Respective cleanup targets (as 
tabulated in Table 2.7) of any 
confirmation samples have not 
been attained. 

The treated material shall be 
crushed and returned to the 
solidification / stabilization 
until the respective cleanup 
targets have been achieved. 

Contractor 

Unconfined compressive 
strength of 150 pound-force 
psi (1 MPa) has not been 
attained for all confirmation 
samples 

The treated material shall be 
crushed and returned to the 
solidification / stabilization 
until the respective cleanup 
targets have been achieved. 

Contractor 
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Table 2.7 Concerned Cleanup Targets or Solidification / Stabilization 

Contaminant Cleanup Target (mg/L as 
TCLP) *  

Lead 0.75 

Arsenic 5 

Copper 7.8** 
Remarks:  
* Reference to Universal Treatment Standards (UTS) of U.S. Resource Conservation and 

Recovery Act (RCRA) in Title 40 of the Code of Federal Regulations (CFR) Parts 268. 
** It should be noted that the UTS standard for copper is unavailable. To determine the UTS 

for copper, a comparison has been made between Drinking Water Standards for the 
USEPA and the USEPA Federal Register. It was found that the 2 sets of standards differ by 
a factor of ～6 (for Chromium) to ～2950 (for Cyanide). Using a more conservative 
approach, the factor of 6 is taken. Therefore, the UTS for copper is taken to be the 
Drinking Water Standard value of 1.3 mg/L times a factor of 6, giving a value of 7.8mg/L.  

Environmental Mitigation Measures and Safety Measures 

2.32 In order to minimise the potentially adverse environmental impacts arising from the 
handling of potentially contaminated materials, the following environmental mitigation 
measures are proposed during the course of the site remediation: 

Free Product Recovery 
 
 The skimmed free product should be drummed properly, stored in a designated 

drum storage area with containment and collected by a licensed chemical waste 
collector for proper disposal. In general, the storage of skimmed free product 
should comply with the requirements in the Waste Disposal (Chemical Waste) 
(General) Regulation including the type of drum and containment measures. 
 

Excavation and Transportation  
 

 Excavation profiles must be properly designed and executed. 
 Stockpiling site(s) shall be lined with impermeable sheeting and bunded.  

Stockpiles shall be properly covered by impermeable sheeting to reduce dust 
emission.  If this is not practicable due to frequent usage, regular misting shall be 
applied.   

 Watering shall be avoided on stockpiles of contaminated soil to minimise 
contaminated runoff. 

 Stockpiles shall be properly covered by impermeable sheeting to minimize 
contaminated runoff from the stockpiles. 

 Excavation and stockpiling shall be carried out during dry season as far as possible 
to minimise contaminated runoff from contaminated soils. 

 Supply of suitable clean backfill material is needed after excavation. 
 Vehicles containing any excavated materials should be suitably covered to limit 

potential dust emissions or contaminated wastewater run-off, and truck bodies and 
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tailgates should be sealed to prevent any discharge during transport or during wet 
conditions. 

 Speed control for the trucks carrying contaminated materials should be enforced. 
 Vehicle wheel and body washing facilities at the site’s exist points shall be 

established and used. 
 
Biopiling 
 
 To avoid fugitive emissions of dust or any air pollutants from the biopile(s) and to 

minimise runoff from the stockpiled soils, the stockpiled soils at the biopiles shall 
be covered by impermeable sheeting such that not longer than 5m of the biopile is 
exposed to open air. 

 Impermeable sheeting shall be placed at the bottom of the biopiles and leachate 
collection sump shall be constructed along the perimeter of the biopiles to prevent 
leachate from contaminating the underlying soil/groundwater. All leachate 
generated from the operation of biopiling shall be collected and recycled to the 
biopile. 

 The vented air from the biopile(s) shall be connected to blower and carbon 
adsorption system for treatment before release to the atmosphere.  Exhaust air from 
the blower and carbon adsorption system shall be monitored for VOCs regularly. 

 Spend activated carbon of the carbon adsorption system shall be replaced at 
appropriate intervals such that the VOCs emission rate from the system is 
acceptable. 

 Silencers shall be installed at the biopile blowers to minimise noise impact. 
 Contaminated runoff from biopile(s) shall be prevented by constructing a concrete 

bund along the perimeter of the biopiles. 
 
Solidification / Stabilization  

 
 Mixing process and other associated material handling activities should be properly 

scheduled to minimise potential noise impact. 
 Mixing of contaminated soils and cement / water / other additive(s) should be 

undertaken at a solidification plant to minimise the potential for leaching. 
 Runoff from the solidification / stabilization area should be prevented by 

constructing a concrete bund along the perimeter of the solidification / stabilization 
area. 

 

2.33 In order to minimise the potentially adverse effects on health and safety of construction 
workers during the course of site remediation, the Occupation Safety and Health 
Ordinance (OSHO) (Chapter 509) and its subsidiary Regulations shall be followed by 
all site personnel working on the site at all times. In addition, the following basic health 
and safety measures should be implemented as far as possible: 

 Set up a list of safety measures for site workers; 

 Provide written information and training on safety for site workers; 
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 Keep a log-book and plan showing the contaminated zones and clean zones; 

 Maintain a hygienic working environment; 

 Avoid dust generation; 

 Provide face and respiratory protection gear to site workers; 

 Provide personal protective clothing (e.g. chemical resistant jackboot, liquid tight 
gloves) to site workers; and 

 Provide first aid training and materials to site workers. 

2.34 The implementation for the recommended land contamination mitigation measures is 
presented in Appendix A.  In the event of exceedances or complaints, the ET and / or 
the Contractor shall be responsible for reviewing the effectiveness of these measures 
and for proposing, designing and implementing alternative measures as appropriate. 
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3 WASTE MANAGEMENT IMPLICATIONS 

Introduction 

3.1 Waste management will be the Contractor’s responsibility to ensure that all wastes 
produced during the decommissioning works of the Project are handled, stored and 
disposed of in accordance with good waste management practices and EPD’s 
regulations and requirements. 

3.2 Waste materials generated during the decommissioning works, such as construction and 
demolition (C&D) material, general refuse and chemical wastes, are recommended to 
be audited at regular intervals (at least quarterly) to ensure that proper storage, 
transportation and disposal practices are being implemented.  This monitoring of waste 
management practices will ensure that these solid and liquid wastes are not disposed 
into the nearby harbour waters.  The Contractor will be responsible for the 
implementation of any mitigation measures to minimise waste or redress problems 
arising from the waste materials. 

Waste Control and Mitigation Measures 

3.3 Mitigation measures for waste management are summarised below.  With the 
appropriate handling, storage and removal of waste arisings during the 
decommissioning works as defined below, the potential to cause adverse environmental 
impacts will be minimised. 

 
Good Site Practices 

3.4 Adverse impacts related to waste management are not expected to arise, provided that 
good site practices are strictly followed.  Recommendations for good site practices 
during the decommissioning works include: 

 Nomination of an approved person, such as a site manager, to be responsible for 
good site practices, arrangements for collection and effective disposal to an 
appropriate facility, of all wastes generated at the site; 

 Training of site personnel in proper waste management and chemical waste 
handling procedures; 

 Provision of sufficient waste disposal points and regular collection for disposal; 

 Appropriate measures to minimise windblown litter and dust during transportation 
of waste by either covering trucks or by transporting wastes in enclosed containers; 

 Regular cleaning and maintenance programme for drainage systems, sumps and oil 
interceptors; 

 A recording system for the amount of wastes generated, recycled and disposed of 
(including the disposal sites). 
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3.5 In addition to the above measures, specific mitigation measures are recommended 
below for the identified waste arisings to minimise environmental impacts during 
handling, transportation and disposal of these wastes. 

 

Construction and Demolition Material 

3.6 The C&D material should be sorted on-site into inert C&D material (that is, public fill) 
and C&D waste.  The inert C&D material would require disposal to the designated 
public fill reception facility.  C&D waste, such as steel and other metals should be re-
used or recycled and, as a last resort, disposed of to landfill.  It is recommended that a 
suitable area be designated to facilitate the sorting process and a temporary stockpiling 
area will be required for the separated materials.   

3.7 In order to monitor the disposal of public fill and C&D waste at public filling facilities 
and landfills, respectively, and to control fly tipping, a trip-ticket system should be 
included as one of the contractual requirements and implemented by an Environmental 
Team undertaking the Environmental Monitoring and Audit work.  An Independent 
Environmental Checker should be responsible for auditing the results of the system.  

 

General Refuse 

3.8 General refuse should be stored in enclosed bins or compaction units separate from 
C&D material.  A licensed waste collector should be employed by the Contractor to 
remove general refuse from the site, separately from C&D material.  Effective 
collection and storage methods (including enclosed and covered area) of site wastes 
would be required to prevent waste materials from being blown around by wind, 
wastewater discharge by flushing or leaching into the marine environment, or creating 
odour nuisance or pest and vermin problem. 

 

Chemical Wastes 

3.9 After use, chemical wastes (for example, cleaning fluids, solvents, lubrication oil and 
fuel) should be handled according to the Code of Practice on the Packaging, Labelling 
and Storage of Chemical Wastes.  Spent chemicals should be collected by a licensed 
collector for disposal at the CWTF or other licensed facility, in accordance with the 
Waste Disposal (Chemical Waste) (General) Regulation. 

3.10 Table 3.1 provides a summary of the various waste types likely to be generated during 
the decommissioning works, together with the recommended handling and disposal 
methods. 
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Table 3.1 Summary of Waste Handling Procedures and Disposal Routes 

Waste 
Type 

Generated 
From Works 

Item 

Total 
Quantity 

Generated

Quantity 
to be 

disposed 
off-site / 
re-used 

Handling Disposal 

C&D 
Material 

Demolition of 
Remaining 
Structures 

4100 m3 4100 m3 

(no reuse is 
considered 
feasible) 

Sort on-site 
into: 

• Inert 
C&D 
material 
(public 
fill) (200 
m3) 

• C&D 
waste 
(3900m3) 

To be disposed to 
public fill 
reception facilities 
for other 
beneficial uses 

 

 

To be disposed to 
landfill 

Chemical 
Wastes 

Lubrication oil, 
fuel etc. from 
operation, 
maintenance, 
and servicing of 
construction and 
decontamination 
treatment plant 
and equipment, 
and from 
decontamination 
works 

Few cubic 
metres per 
month 
(preliminary 
estimate) 

Few cubic 
metres per 
month 
(preliminary 
estimate) 

Recycle on-
site or by 
licensed 
companies 

Stored on-
site within 
suitably 
designed 
containers 

Chemical Waste 
Treatment Facility 
or other licensed 
facility 

General 
Refuse 

Waste paper, 
discarded 
containers etc. 
generated from 
workforce 

Few cubic 
metres per 
month 
(preliminary 
estimate) 

Few cubic 
metres per 
month 
(preliminary 
estimate) 

Provide on-
site refuse 
collection 
points 

Refuse station for 
compaction and 
containerisation 
and then to landfill

  

3.11 The implementation schedule of the recommended mitigation measures is presented in 
Appendix A. 
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4 WATER QUALITY IMPACT 

Introduction 

4.1 No off-site marine water quality impact would be expected from decommissioning of 
the fuel dolphin; existing fuel hydrant system buried in south apron; underground fuel 
tanks near the ex-Government Flying Service (ex-GFS) building and fuel supply 
system (including refuelling pits and underground pipelines) in the ex-GFS apron area; 
and decontamination works, including excavation and the necessary treatment of the 
contaminated soil identified at the south apron, the narrow strip of the north apron near 
the Kai Tak Tunnel and the ex-Government Flying Service (ex-GFS) apron area. And 
also given that there would not be any marine-based works for the proposed 
decommissioning works at the south apron and runway area, water quality monitoring 
is not considered necessary. However, it is recommended that regular site audits be 
undertaken to inspect the decommissioning activities and works areas in order to ensure 
the recommended mitigation measures are properly implemented. Proposed mitigation 
measures for containing and minimizing water quality impacts are listed in the 
implementation schedule given in Appendix A. 

Site Audits 

4.2 Implementation of regular site audits is to ensure that the recommended mitigation 
measures are to be properly undertaken. It can also provide an effective control of any 
malpractices and therefore achieve continual improvement of environmental 
performance on site. 

 

Site Inspections 

4.3 Site inspections shall be carried out by the ET and shall be based on the mitigation 
measures for water pollution control recommended in the implementation schedule as 
attached in Appendix A. In the event that the recommended mitigation measures are not 
fully or properly implemented, deficiency shall be recorded and reported to the site 
management. Suitable actions are to be carried out to: 

 Investigate the problems and the causes; 

 Issue action notes to the Contractor which is responsible for the works; 

 Implement remedial and corrective actions immediately; 

 Re-inspect the site conditions upon completion of the remedial and corrective 
actions; and 

 Record the event and discuss with the Contractor for preventive actions. 

4.4 For the details of the water quality monitoring, please refer to water quality plan given 
in Annex I. 
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5 AIR QUALITY IMPACT 
  

Introduction 

5.1 In this section, the requirements, methodology, equipment, monitoring locations, 
criteria and protocols for the monitoring and audit of air quality impact associated with 
the decommissioning activities of the Project are presented.  As identified in the EIA 
report, the Project would not cause any adverse air quality impacts.  However, 
environmental monitoring and audit is recommended to monitor the effectiveness of the 
proposed measures. 

5.2 The objectives of the air quality monitoring are: 

 To identify the extent of construction dust impact on sensitive receivers; 

 To determine the effectiveness of mitigation measures in controlling fugitive dust 
emission and volatile organic compounds (VOCs) emission from biopiling system; 

 To audit the compliance of the Contractor with regard to dust control, contract 
conditions and the relevant dust impact criteria; 

 To recommend further mitigation measures if found to be necessary; and 

 To comply with Action and Limit (A/L) Levels for air quality as defined in this 
Manual. 

Methodology and Criteria 
 

Ambient Dust Monitoring at Sensitive Receivers 

5.3 The ambient air quality criteria to be monitored and assessed are: 

• The Hong Kong Air Quality Objectives (AQOs) for total suspended particulates 
(TSP) namely 24-hour average TSP levels of 260µgm-3; and 

•  The EIAO-TM for 1-hour averageTSP guideline limit of 500 µgm-3. 

5.4 These levels are not to be exceeded at Air Sensitive Receivers (ASRs). 

5.5 Monitoring and audit of the TSP levels shall be carried out by the ET to detect any 
deteriorating air quality and to take timely action to rectify such situation.. 

5.6 1-hour and 24-hour average TSP levels shall be measured to indicate the impacts of 
construction dust on air quality.  The 24-hour average TSP levels shall be measured by 
following the standard high volume sampling method as set out in the Title 40 of the 
United States Code of Federal Regulations, Chapter 1 (Part 50), Appendix B.  Upon 
agreement from the Engineer’s Representative (ER) and the IEC, 1-hour average TSP 
levels can be measured by direct reading methods to indicate short-term impacts. 
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5.7 All relevant data including temperature, pressure, weather conditions, elapsed-time 
meter reading for the start and stop of the sampler, identification and weight of the filter 
paper, other local atmospheric factors affecting or affected by site conditions and work 
progress of the concerned site etc. shall be recorded down in details.  A sample data 
record sheet based on the one presented in the EM&A Guidelines for Development 
Projects in Hong Kong, is shown in Appendix B.  The ET Leader may modify the data 
record sheet for this EM&A programme, of which the format should be agreed by the 
ER and the IEC. 

 

Biopiling System Discharge Emissions Monitoring 

5.8 The emission limit at the discharge vent(s) of the biopiling system adopted for the 
purpose of this Manual is 20 mg/m3 (at 0°C, 101.325 kPa, 11% O2 and dry condition) 
for the concentration limit of VOC based on the previous biopiling experience in the 
North Apron and North Tsing Yi Shipyard according to EIA report Clause 6.5.9. 

5.9 VOC emissions from biopile vent(s) shall be monitored.  Continuous emission 
monitoring (CEM) system to be proposed by the Contractor shall be able to measure 
VOC emission and other plant performance parameters, such as oxygen, carbon dioxide 
and carbon monoxide continuously.  The measurement results shall be recorded 
properly such that timely remedial action can be implemented in case of exceedance of 
emission standard. 

5.10 The biopile exhausted air quality (measured as VOC) shall also be monitored at the site 
boundary based on TPH Office of Environmental Health Hazard Assessment, 
California and USEPA Integrated Risk Information System (IRIS) for the 1-hour 
average, Ethylbenzene and Xylenes of 1300 µg/m3, 1300 µg/m3 and 22,000 µg/m3, 
respectively. 

Monitoring Equipment 
Ambient Dust Monitoring at Sensitive Receivers 

 
High Volume Sampler 

5.11 For measuring TSP, a high volume sampler (HVS) in compliance with the following 
specifications shall be used for carrying out the 1-hour and 24-hour TSP monitoring: 

• 0.6-1.7m3 per minute (20-60 standard cubic feet per minute) adjustable flow range; 
• Equipped with a timing/control device with +/- 5 minutes accuracy for 24 hours 

operation; 
• Installed with elapsed-time meter with +/- 2 minutes accuracy for 24 hours 

operation; 
• Capable of providing a minimum exposed area of 406 cm2; 
• Flow control accuracy: +/- 2.5% deviation over 24-hour sampling period; 
• Equipped with a shelter to protect the filter and sampler; 
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• Incorporated with an electronic mass flow rate controller or other equivalent 
devices; 

• Equipped with a flow recorder for continuous monitoring; 
• Provided with a peaked roof inlet; 
• Incorporated with a manometer; 
• Able to hold and seal the filter paper to the sampler housing at horizontal position; 
• Easy to change the filter; and 
• Capable of operating continuously for 24-hour period. 

 

5.12 The ET shall be responsible for the provision of the monitoring equipment.  The ET 
shall provide sufficient number of HVSs with appropriate calibration kit for carrying 
out the baseline, regular impacts monitoring and ad-hoc monitoring.  The HVSs shall 
be equipped with an electronic mass flow controller and be calibrated against a 
traceable standard at regular intervals.  All the equipment, calibration kit, filter papers, 
etc, shall be clearly labelled.  

5.13 Initial calibration of dust monitoring equipment shall be conducted upon installation 
and prior to commissioning, and at bi-monthly intervals subsequently.  The transfer 
standard shall be traceable to the internationally recognized primary standard and be 
calibrated annually.  The calibration data shall be properly documented for future 
reference by the concerned parties such as the IEC.  All the data shall be converted into 
standard temperature and pressure condition. 

5.14 The flow-rate of the sampler before and after the sampling exercise with the filter in 
position shall be verified to be constant and be recorded on the data sheet as shown in 
Appendix B. 

 

Potable Dust Meter 
 

5.15 If the ET proposes to use a direct reading dust meter to measure 1-hour average TSP 
levels, he/she shall submit sufficient information to the ER and the IEC to prove that 
the instrument is capable of achieving a comparable result as that of the HVS before it 
may be used for the monitoring works. The instrument shall also be calibrated regularly, 
and the 1-hour sampling shall be determined periodically by HVS to check the validity 
and accuracy of the results measured by direct reading method. 
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Wind Velocity Logger 

5.16 Wind data monitoring equipment shall also be provided by the ET and set up at 
conspicuous locations for logging wind speed and wind direction near to the dust 
monitoring locations. The equipment installation location shall be proposed by the ET 
and agreed with the ER in consultation with the IEC. For installation and operation of 
wind data monitoring equipment, the following points shall be observed: 

• The wind sensors shall be installed 10m above ground so that they are clear of 
obstructions or turbulence caused by the buildings; 

• The wind data shall be captured by a data logger. The data shall be downloaded for 
analysis at least once a month; 

• The wind data monitoring equipment shall be re-calibrated at least once every six 
months; 

• Wind direction should be divided into 16 sectors of 22.5 degrees each. 

5.17 In exceptional situations, the ET may propose alternative methods to obtain 
representative wind data upon approval from the ER and agreement from the IEC. 

5.18 The locations of air quality monitoring stations for placing the wind velocity logger  are 
not suitable for safety reasons as the size of wind velocity logger is too large to set on 
the rooftop of the a building in rainstorm condition and it may cause obstruction to 
people. 

5.19 Weather data will then be recorded during the baseline period. This weather data will 
be obtained from King’s Park Automatic Weather Station which is the nearest station to 
the site of this project with no large obstacle between the two areas hence weather data 
obtained can highly represent the weather of the site of this project. The mean air 
temperature, wind speed, wind direction and the mean relative humidity data will be 
obtained from the Hong Kong Observatory Webpage. The weather conditions (i.e. 
sunny, cloudy or rainy) were recorded by the field staff’s observation on the monitoring 
day.  

Biopiling System Discharge Emissions Monitoring 
 

5.20 Monitoring of VOC emission from the discharge vent(s) of the biopile shall be 
accomplished by a CEM system.  The specification and detection range of the CEM 
system shall be proposed by the Contractor / ET for the IEC approval before the CEM 
system commences. 

5.21 Monthly monitoring of VOC at the site boundary shall be accomplished by a Photo 
Ionisation Detector (PID).  The PID used on site should equipped with lamp having 
energy of at least 9.8eV with a measurement range of at least 0.0 to 99.9 ppm or any 
equivalent model agreed by the IEC. 
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Laboratory Measurement/Analysis 

5.22 A clean laboratory with constant temperature and humidity control, and equipped with 
necessary measuring and conditioning instruments, to handle the dust samples collected, 
shall be available for sample analysis, and equipment calibration and maintenance.  The 
laboratory shall be Hong Kong Laboratory Accreditation Scheme (HOKLAS) 
accredited or other internationally accredited laboratory. 

5.23 If a site laboratory is set up or a non-HOKLAS accredited laboratory is hired for 
carrying out the laboratory analysis, the laboratory equipment shall be approved by the 
IEC. Measurement performed by the laboratory shall be demonstrated to the 
satisfaction of the IEC. 

5.24 The IEC shall conduct regular audit of the measurement performed by the laboratory so 
as to ensure the accuracy of measurement results. The ET shall provide the ER and the 
IEC with one copy of the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 
50), Appendix B for their reference. 

5.25 Filter paper of size 8”×10” shall be labeled before sampling.  It shall be a clean filter 
paper with no pinholes, and shall be conditioned in a humidity controlled chamber for 
over 24-hour and be pre-weighed before use for the sampling. 

5.26 After sampling, the filter paper loaded with dust shall be kept in a clean and tightly 
sealed bag.  The filter paper shall then be returned to the laboratory for reconditioning 
in the humidity controlled chamber followed by accurate weighing by an electronic 
balance with a readout down to 0.1 mg.  The balance shall be regularly calibrated 
against a traceable standard. 

5.27 All the collected samples shall be kept in a good condition for 6 months before disposal. 

Monitoring Locations 
 

Ambient Dust Monitoring at Sensitive Receivers 
 

5.28 The dust monitoring locations are shown in Figure 5.1. The selected monitoring 
locations are the air sensitive receivers located closest to the Project. The proposed air 
quality monitoring locations are listed in Table 5.1 below: 
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Table 5.1   Proposed Air Quality Monitoring Stations 
 

Station ASR ID (Final 
EIA Report) Location Land Use 

Alternative 
AM1a N/A Site Boundary Area 5 Work Area 

Alternative 
AM2a N/A Works Area near Po Hong Centre Work Area of other 

Construction Project

AM3 A17 Public Works Central Laboratory 
Building 

G/IC 

N/A – Not Applicable 

5.29 The status and locations of the ASRs may change after issuing this Manual.  The ET 
shall propose updated monitoring locations and seek approval from EPD, and 
agreement from the ER and the IEC before baseline monitoring commences. 

5.30 When alternative monitoring locations are proposed, the following criteria, as far as 
practicable, shall be followed: 

• At the site boundary or such locations close to the major dust emission source; 
• Close to the ASRs; 
• Proper position/sitting and orientation of the monitoring equipment; and 
• Take into account the prevailing meteorological conditions. 

5.31 The ET shall agree with the ER on the position of the High Volume Sampler for 
installation of the monitoring equipment.  When positioning the samplers, the following 
points shall be noted: 

• a horizontal platform with appropriate support to secure the samplers against gusty 
wind shall be provided; 

• no two samplers shall be placed less than 2 meters apart; 
• the distance between the sampler and an obstacle, such as buildings, must be at 

least twice the height that the obstacle protrudes above the sampler; 
• a minimum of 2 meters of separation from walls, parapets and penthouses is 

required for rooftop samples; 
• a minimum of 2 meters separation from any supporting structure, measured 

horizontally is required; 
• no furnaces or incineration flues is nearby; 
• airflow around the sampler is unrestricted; 
• the sampler is more than 20 meters from the drip line; 
• any wire fence and gate, to protect the sampler, should not cause any obstruction 

during monitoring; 



Civil Engineering and Development Department                                                              Contract No.Kl/2008/02 
Kai Tak Development- 

Decommissioning and Decontamination Works at 
The South Apron of the Former Kai Tak Airport 

Updated EM&A Manual 
 

MA8017_updated EM&A Manual_it90106_v4.0 29                                       Cinotech               

• permission must be obtained to set up the samplers and to obtain access to the 
monitoring stations; and  

• a secured supply of electricity is needed to operate the samplers. 
 

Biopiling System Discharge Emissions Monitoring 

5.32 Emissions of biopile vent(s) shall be measured during remediation phase upon 
commissioning of the biopiling system within the Project site.  Monitoring point shall 
be at the discharge vent location after the treatment process and shall be agreed with the 
IEC and the ER 

5.33 VOC level at the site boundary shall be measured during decommissioning and 
decontamination process.  The locations shall be agreed with the IEC and the ER. 

 

Baseline Monitoring 
 

Ambient Dust Monitoring at Sensitive Receivers 

5.34 Baseline monitoring shall be carried out to determine the ambient 1-hour and 24-hour 
average TSP levels at the monitoring locations prior to the commencement of the 
Project works. During the baseline monitoring, there shall not be any construction or 
dust generating activities in the vicinity of the monitoring stations. The baseline 
monitoring will provide data for the determination of the appropriate Action levels with 
the Limit levels set against statutory or otherwise agreed limits. 

5.35 Before commencing the baseline monitoring, the ET shall inform the IEC of the 
baseline monitoring programme such that the IEC can conduct on-site audit to ensure 
accuracy of the baseline monitoring results. 

5.36 Baseline monitoring shall be carried out at all of the designated monitoring locations 
for at least 14 consecutive days prior to the commissioning of the construction works to 
obtain daily 24-hour TSP samples. One-hour sampling shall also be done at least 3 
times per day. Baseline monitoring shall be carried out under typical weather 
conditions. General meteorological conditions (wind speed, direction and precipitation) 
and notes regarding any significant adjacent dust producing sources shall also be 
recorded throughout the baseline monitoring period. 

5.37 In case the baseline monitoring cannot be carried out at the designated monitoring 
locations during the baseline monitoring period, the ET Leader shall be carried out at 
alternative locations which can effectively represent the baseline conditions at the 
impact monitoring locations.  The alternative baseline monitoring locations shall be 
approved by the ER and agreed with IEC. 

5.38 In exceptional cases, when insufficient baseline monitoring data or questionable results 
are obtained, the ET Leader shall liaise with the ER, the IEC and EPD to agree on an 
appropriate set of data to be used as a baseline reference and submit to the ER and the 
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IEC for agreement and EPD for approval. 

5.39 Baseline checking of ambient TSP levels shall be carried out every three months at 
each monitoring location, when no dusty works activities are in operation. If the ET 
considers that significant changes in the ambient conditions have arisen, a repeat of the 
baseline monitoring may be carried out to update the baseline levels. The revised 
baseline levels, and hence the revised Action and Limit Levels, in turn, the air quality 
criteria, shall be agreed with the ER, EPD and the IEC. 

 

Biopiling System Discharge Emissions Monitoring 

5.40 Before commencement, the biopiling system shall be subject to a satisfactory 
commissioning test on the system performance and emission compliance.  Upon the 
commissioning test result, compliance standards of system performance parameters, 
such as VOC shall be determined and shall be checked against during impact 
monitoring. 

Impact Monitoring 
 

Ambient Dust Monitoring at Sensitive Receivers 
 

5.41 The ET shall carry out impact monitoring during the decommissioning phase of the 
Project. For regular impact monitoring, a sampling frequency of at least once in every 
six-days shall be strictly observed at all the monitoring stations for 24-hour TSP 
monitoring.  For 1-hour TSP monitoring, the sampling frequency of at least three times 
in every six-days shall be undertaken when the highest dust impact occurs. 

5.42 Before commencing the impact monitoring, the ET shall inform the IEC of the impact 
monitoring programme such that the IEC can conduct on-site audit to ensure accuracy 
of the impact monitoring results. 

5.43 The specific time to start and stop the 24-hr TSP monitoring shall be clearly defined for 
each location and be strictly followed by the operator.  

5.44 In case of non-compliance with the Action and Limit Levels, more frequent monitoring, 
as specified in the Event/Action Plan in Table 5.3, shall be conducted within 24 hours 
after the non-compliance is known.  This additional monitoring shall be continued until 
the excessive dust emission or the deterioration in air quality is rectified. 

 

Biopiling System Discharge Emissions Monitoring 
 

5.45 VOC emissions from the discharge vent(s) of the biopiling system are to be measured 
by a CEM system.  Monitoring requirements are summarized in Table 5.2.    

Table 5.2 Biopiling System Discharge Emission Monitoring Requirements 
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Emission Point Parameter Sampling hours Sampling 
Details Frequency 

Biopile Discharge 
Vent VOC Continuous CEM 

system Continuous 

 

5.46 Ambient VOC monitoring shall be measured by a PID and shall be conducted in 
monthly interval.    

Event and Action Plan  

5.47 The baseline monitoring results form the basis for determining the Action and Limit 
Levels for the impact monitoring.  The ET shall compare the impact monitoring results 
with the Action and Limit Levels for 1-hour and 24-hour average TSP and the 
continuous VOC measurements.  Table 5.3, 5.4 and 5.5 shows the Action and Limit 
Levels to be used.  Should non-compliance of the Action and Limit Levels occurs, 
action in accordance with the Event and Action Plan in Table 5.6 and 5.7 shall be 
carried out. 

Table 5.3 Action and Limit Levels for Ambient Dust Monitoring 

Parameter Action Level (1) Limit Level 

24-hour average TSP 
BL ≤ 200 µg m-3, AL = (BL * 1.3 + LL)/2 
BL > 200 µg m-3, AL = LL 

260 µg m-3 

1-hour average TSP 
BL ≤ 384 µg m-3, AL = (BL * 1.3 + LL)/2 
BL > 384 µg m-3, AL = LL 

500 µg m-3 

 Note: (1) BL = Baseline level, AL = Action Level, LL = Limit Level. 
 

Table 5.4 Limit Levels for Plant Emissions Monitoring 

Emission Point Parameter Limit Level 
Biopile Discharge Vent VOC 20 ppm 

 
 
 

Table 5.5 Limit Levels for Ambient VOC Monitoring at Site Boundary 

Parameter Limit Level 
TPH 1300 µg m-3 

Ethylbenzene 1300 µg m-3 
Xylenes 22000 µg m-3 
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Table 5.6 Event and Action Plan for Air Dust Monitoring 
 

 ACTION 
EVENT ET IEC ER CONTRACTOR 

ACTION 
LEVEL 

    

1.Action Level 
being 
exceeded by 
one sampling 

1. Identify source and investigate the causes 
of exceedance; 

2. Inform Contractor, IEC and ER; 
3. Repeat measurement to confirm finding. 

1. Check monitoring data submitted 
by ET; and 

2. Check Contractor’s working 
method. 

1. Notify Contractor. 1. Rectify any unacceptable practice; 
and 

2. Amend working methods if 
appropriate. 

2. Action Level 
being 
exceeded by 
two or more 
consecutive 
sampling 

1. Identify source and investigate the causes 
of exceedance; 

2. Inform Contractor, IEC and ER; 
3. Increase monitoring frequency to daily; 
4. Discuss with IEC and Contractor on 

remedial actions required; 
5. Assess the effectiveness of Contractor’s 

remedial actions; 
6. If exceedance continues, arrange meeting 

with IEC and ER; and 
7. If exceedance stops, cease additional 

monitoring 

1. Checking monitoring data 
submitted by ET; 

2. Check Contractor’s working 
method; 

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

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

1. Confirm receipt of notification of 
exceedance in writing; 

2. Notify Contractor; 
3. In consolidation with the IEC, agree 

with the Contractor on the remedial 
measures to be implemented; 

4. Supervise implementation of 
remedial measures; and 

5. Conduct meeting with ET and IEC 
if exceedance continues. 

1. Discuss with ET and IEC on 
proper remedial actions; 

2. Submit proposals for remedial 
actions to ER and IEC within 3 
working days of notification; 

3. Implement the agreed proposals; 
and 

4. Amend proposal if appropriate 

LIMIT  
LEVEL 

    

1.Limit Level 
being 
exceeded by 
one sampling 

  

1. Identify source and investigate the causes 
of exceedance; 

2. Inform Contractor, IEC, ER and EPD; 
3. Repeat measurement to confirm finding; 

and 
4. Assess effectiveness of Contractor's 

remedial actions and keep EPD, IEC and 
ER informed of the results. 

1. Check monitoring data submitted 
by ET; 

2. Check Contractor’s working 
method; 

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

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

1. Confirm receipt of notification of 
exceedance in writing; 

2. Notify Contractor; 
3. In consolidation with the IEC, agree 

with the Contractor on the remedial 
measures to be implemented; 

4. Supervise implementation of 
remedial measures; and 

5. Conduct meeting with ET and IEC 
if exceedance continues. 

1. Take immediate action to avoid 
further exceedance; 

2. Discuss with ET and IEC on 
proper remedial actions; 

3. Submit proposals for remedial 
actions to ER and IEC within 3 
working days of notification; and 

4. Implement the agreed proposals. 

2. .Limit Level 
being 

1. Notify IEC, ER, Contractor and EPD; 
2. Repeat measurement to confirm findings; 

1. Check monitoring data submitted 
by ET; 

1. Confirm receipt of notification of 
exceedance in writing; 

1. Take immediate action to avoid 
further exceedance; 
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 ACTION 
EVENT ET IEC ER CONTRACTOR 
exceeded by 
two or more 
consecutive 
sampling 

3. Carry out analysis of Contractor’s 
working procedures to investigate the 
causes of exceedance; 

4. Increase monitoring frequency to daily; 
5. Arrange meeting with  IEC, ER and 

Contractor to discuss the remedial actions 
to be taken; 

6. Assess effectiveness of Contractor's 
remedial actions and keep EPD, IEC and 
ER informed of the results; and 

7. If exceedance stops, cease additional 
monitoring 

2. Check Contractor’s working 
method; 

3. Discuss with ER, ET and 
Contractor on possible remedial 
measures; and 
4. Review Contractor’s remedial 

actions whenever necessary to 
assure their effectiveness and 
advise the ER accordingly. 

2. Notify Contractor; 
3. In consultation with the IEC, agree 

with the Contractor on the remedial 
measures to be implemented; 

4. Supervise implementation of 
remedial measures; and 

5. If exceedance continues, consider 
stopping the Contractor to continue 
working on that portion of work 
which causes the exceedance until 
the exceedance is abated. 

2. Discuss with ET, ER and IEC on 
proper remedial actions; 

3. Submit proposals for remedial 
actions to ER and IEC within 3 
working days of notification; 

4. Implement the agreed proposals; 
5. Submit further proposals for 

remedial actions if problem still 
not under control; and 

6. Stop the relevant portion of works 
as instructed by the ER until the 
exceedance is abated. 
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Table 5.7 Event and Action Plan for Biopiling System Discharge Emissions Monitoring and Ambient VOC Monitoring 

ACTION 
EVENT 

ET IEC ER CONTRACTOR 
Exceedance for one sample 1. Identify source and investigate 

the causes of exceedance and 
propose remedial measures; 

2. Inform Contactor, IEC and ER; 
3. Assess effectiveness of 

Contractor’s remedial actions 
and keep IEC, EPD and ER 
informed of the results. 

1. Check monitoring data submitted 
by ET; 

2. Check Contractor’s working 
method; 

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

 

1. Confirm receipt of notification of 
exceedance in writing; 

2. Check Contractor’s working 
method; 

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

 

1. Take immediate action to avoid 
further exceedance; 

2. Submit proposals for remedial 
actions to IEC within 3 working 
days of notification; 

3. Implement  the agreed proposals; 
4. Amend proposal if appropriate. 

Exceedance for two or more  
consecutive samples 

1. Identify source and investigate 
the causes of exceedance; 

2. Inform Contractor, IEC, ER and 
EPD; 

3. Discuss with IEC and Contractor 
on remedial actions required; 

4. Assess the effectiveness of 
Contractor’s remedial actions; 

5. If exceedance continues, arrange 
meeting with IEC and ER. 

 

1. Check monitoring data submitted 
by ET; 

2. Check Contractor’s working 
method; 

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

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

 

1. Confirm receipt of notification of 
exceedance in writing; 

2. Notify Contractor; 
3. In consolidation with the IEC, 

agree with the Contractor on the 
remedial measures to be 
implemented; 

4. Supervise implementation of 
remedial measures; 

5. Conduct meeting with ET and 
IEC if exceedance continues and 
instruct the Contractor to slow 
down or stop the process until 
the exceedance is abated.. 

 
 

1. Discuss with ET and IEC on 
proper remedial actions; 

2. Submit proposals for remedial 
actions to ER and IEC within 
three working days of 
notification; 

3. Implement the agreed proposals; 
4. Resubmit proposals if problem 

still not under control; 
5. Slow down or stop the process as 

determined by the ER until the 
exceedance is abated. 
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Mitigation Measures 

5.48 Mitigation measures for dust and VOC control are recommended in the EIA Report.  
The Contractor shall be responsible for the design and implementation of these 
measures.  

5.49 In order to ensure compliance with the acceptable criteria at the ASRs at all time, 
requirements of the Air Pollution Control (Construction Dust) Regulation shall be 
adhered to during the construction period.  Misting for any stockpile of materials and 
provision of windbreaks on three sides are proposed to prevent wind erosion.  An 
environmental monitoring and auditing program shall be implemented to monitor the 
construction process in order to enforce controls and modify methods of work if dusty 
conditions are arisen.   In addition, the following good site practices are recommended 
to minimise dust and other air pollutants impacts during soil excavation, transportation, 
loading and unloading the excavated contaminated soils:    

• Excavation profiles should be properly designed and executed. 
• The excavation area should be limited to as small in size as possible and backfilled 

with clean and/or treated soil shortly after excavation work.    
• The exposed excavated area shall be covered by the tarpaulin during night time.    
• The top layer soils shall be sprayed with fine misting of water immediately before 

the excavation. 
• Stockpiling site(s) shall be lined with impermeable sheeting and bunded.  

Stockpiles shall be fully covered by impermeable sheeting to reduce dust and other 
air pollutants emission.   

• Misting for the dusty material shall be carried out before being loaded into the 
vehicle. 

• Any vehicle with an open load carrying area shall have properly fitted side and tail 
boards. 

• Material having the potential to create dust shall not be loaded from a level higher 
than the side and tail boards and shall be dampened and covered by a clean 
tarpaulin. 

• The tarpaulin shall be properly secured and shall extent at least 300 mm over the 
edges of the sides and tailboards.  The material shall also be dampened if necessary 
before transportation. 

• The vehicles shall be restricted to maximum speed of 10 km per hour and confined 
haulage and delivery vehicle to designated roadways insider the site.  On-site 
unpaved roads shall be compacted and kept free of lose materials. 

• Vehicle washing facilities should be provided at every vehicle exit point. 
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• The area where vehicle washing takes place and the section of the road between the 
washing facilities and the exit point should be paved with concrete, bituminous 
materials or hardcores. 

• Every main haul road should be scaled with concrete and kept clear of dusty 
materials or sprayed with water so as to maintain the entire road surface wet. 

• Every stock of more than 20 bags of cement should be covered entirely by 
impervious sheeting placed in an area sheltered on the top and the three sides. 

• Every vehicle should be washed to remove any dusty materials from its body and 
wheels before leaving the construction sites. 

5.50 The mitigation measures shall be implemented during the process of solidification and 
biopiling are described as follows. 

 

Solidification 

• The solidification pit/area shall be provided with dust suppression measures.  . 
• Handling and mixing of cement shall follow Air Pollution Control (Construction 

Dust) Regulation to limit cement emission. 
• The bin should be covered during residence period after mixing process. 

 
Biopiling 

• During the course of biopile formation, the stockpiled soils at the biopiles shall be 
covered by tarpaulin or low permeable sheet to avoid fugitive emissions of dust or 
any air pollutants from the biopiles affecting the surrounding environment and to 
minimise runoff from the stockpiled soils.  Biopile(s) shall be covered by 
impermeable sheeting (such that no longer than 5m of a biopile shall be exposed to 
open air) to avoid fugitive emissions of dust or any pollutants from the biopile(s). 

• Upon formation of a biopile, the biopile shall be covered by low permeable 
geotextiles to prevent dust emission and runoff. 

• During the operation of biopile, the biopiles shall be fully covered to control the 
extraction of VOCs. 

• Carbon absorber with 99% control efficiency shall be installed for the biopiling 
system to treat the off-gas prior to discharge and the location of the exhaust of the 
carbon filter should be sited as far away as possible from the nearby ASRs. 

• Spent activated carbon of the carbon absorber shall be replaced regularly such that 
the VOC emission rate from the system is acceptable (i.e. the measured TVOC is 
below 20 ppm).  The carbon adsorption system should also be monitored regularly 
to check the performance of the carbon filter. 
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• Gas samples at the exhaust of the carbon filter for VOCs should be monitored 
regularly.  The biopile operation shall be terminated when unacceptable air quality 
is monitored at the site boundary.  Resumption of biopiling will only be allowed 
after confirmation and implementation of appropriate mitigation measures. 

5.51 The implementation schedule for the recommended air quality impact mitigation 
measures is presented in Appendix A. 

 



Civil Engineering and Development Department                               Contract No. KL/2008/02 
Kai Tak Development- 

Decommissioning and Decontamination Works at 
the South Apron of the Former Kai Tak Airport 

Updated EM&A Manual 
                                                 

MA8017_updated EM&A Manual_it90106_v.4.0                                                                                      Cinotech 
 

38

6 NOISE IMPACT 

Introduction 

6.1 The findings of the EIA study indicated that no adverse construction noise impacts 
would be expected on the noise sensitive receivers (NSRs) in the vicinity of the work 
areas of the Project in view of the large separate distance between the potential 
construction noise sources and the NSRs.  Construction noise monitoring is therefore 
not considered necessary.  However, regular site audit (see Section 9 of this Manual) is 
required to ensure proper implementation of the proposed good site practices.  

Mitigation Measures 

6.2 In order to ameliorate the construction noise impacts, good site practices listed below 
should be adopted by all the Contractors: 

• Only well-maintained plant should be operated on-site and plant should be serviced 
regularly during the construction program; 

• Mobile plant, if any, should be sited as far away from NSRs as possible; 
• Machines and plant (such as trucks) that may be in intermittent use should be shut 

down between works periods or should be throttled down to a minimum; 
• Plant known to emit noise strongly in one direction should, wherever possible, be 

orientated so that the noise is directed away from the nearby NSRs; 
• Material stockpiles and other structures should be effectively utilised, wherever 

practicable, in screening noise from on-site construction activities. 

6.3 The implementation schedule for the recommended mitigation measures is presented in 
Appendix A. 
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7 IMPACT ON CULTURAL HERITAGE  

Introduction 

7.1 The impact assessment on cultural heritage as presented in the EIA Report has 
reviewed the cultural heritage significance of a number of heritage resources remaining 
within the boundary of the former Kai Tak Airport included Wind Pole (WP-1) (near 
the middle of the former runway), Wind Pole (WP-2) (near the southern tip of the 
former runway), Wind Pole (WP-3) (adjacent to Fire Station C), Airport Pier, Fire 
Station B and the associated pier, Fire Station C, and the seawall and runway. 

7.2 The assessment concluded that all the examined heritage resources are of low cultural 
heritage significance and none of the heritage resources examined will be affected by 
this Project, no monitoring and audit programme specific for cultural heritage would be 
required.  
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8 MARINE ECOLOGY IMPACT 

Introduction 

8.1 In accordance with the findings of the EIA study, this Project will not result in 
significant ecological impact on marine habitats and associated marine life and no 
mitigation measure is considered necessary.  The mitigation measures recommended in 
Section 4.3 of this Manual to alleviate the water quality impacts associated with this 
Project would also serve to protect marine ecological resources from indirect impacts 
resulted from this Project. 

8.2 As stated in Section 4.2 of this Manual, regular site audits should be carried out to 
ensure that the recommended water quality mitigation measures are implemented 
properly.  No monitoring programme specific for marine ecology would be required. 
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9 SITE ENVIRONMENTAL AUDIT 

Site Inspections 

9.1 Site inspection provides a direct means to trigger and enforce specified environmental 
protection and pollution control measures.  These shall be undertaken regularly and 
routinely to inspect construction activities in order to ensure that appropriate 
environmental protection and pollution control mitigation measures are properly 
implemented.  The site inspection is one of the most effective tools to enforce the 
environmental protection requirements at the works area. 

9.2 The ET Leader shall be responsible for formulating the environmental site inspection, 
the deficiency and remedial action reporting system, and for carrying out the site 
inspection works.  The ET Leader shall submit a proposal for site inspection and 
deficiency and remedial action reporting procedures to the Contractor for agreement, 
and to the ER for approval.  The ET’s proposal for rectification would be made known 
to the IEC. 

9.3 Regular site inspections shall be carried out at least once per week.  The areas of 
inspection shall not be limited to the environmental situation and the pollution control 
and mitigation measures within the site, it should also review the environmental 
situation outside the works area which is likely to be affected directly or indirectly by 
the site activities.  The ET shall make reference to the following information in 
conducting the inspection: 

• The EIA and EM&A recommendations on environmental protection and pollution 
control mitigation measures; 

• Ongoing results of the EM&A program; 
• Works progress and programme; 
• Individual works methodology proposals (which shall include proposal on 

associated pollution control measures); 
• Contract specifications on environmental protection and pollution prevention 

control; 
• Relevant environmental protection and pollution control laws; 
• Previous site inspection results undertaken by the ET and others. 

9.4 The Contractor shall keep the ET Leader updated with all relevant information on the 
construction contract necessary for him/her to carry out the site inspections.  Inspection 
results and associated recommendations for improvements to the environmental 
protection and pollution control works shall be submitted to the IEC and the Contractor 
within 24 hours for reference and for taking immediate remedial action.  The 
Contractor shall follow the procedures and time-frame stipulated in the environmental 
site inspection, and the deficiency and remedial action reporting system formulated by 
the ET Leader, to report on any remedial measures subsequent to the site inspections. 

9.5 The ET shall also carry out ad hoc site inspections if significant environmental 
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problems are identified.  Inspections may also be required subsequent to receipt of an 
environmental complaint, or as part of the investigation work, as specified in the Event 
and Action Plan for environmental monitoring and audit. 

 

Compliance with Legal and Contractual Requirements 

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

9.7 In order that the works are in compliance with the contractual requirements, all works 
method statements submitted by the Contractor to the ER for approval shall be sent to 
the ET Leader for vetting to see whether sufficient environmental protection and 
pollution control measures have been included.  The implementation schedule of 
mitigation measures is summarised in Appendix A. 

9.8 The ET Leader 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 laws can be prevented.  

9.9 The Contractor shall regularly copy relevant documents to the ET Leader so that works 
checking could be carried out effectively.  The document shall at least include the 
updated Works Progress Reports, updated Works Programme, any application letters 
for different licence / permits under the environmental protection laws, and copies of all 
valid licences / permits.  The site diary shall also be available for the ET Leader's 
inspection upon his/her request. 

9.10 After reviewing the documentation, the ET Leader shall advise the Contractor of any 
non-compliance with contractual and legislative requirements on environmental 
protection and pollution control for them to take follow-up actions.  If the ET Leader's 
review concludes that the current status on licence / permit application and any 
environmental protection and pollution control preparation works may result in 
potential violation of environmental protection and pollution control requirements, 
he/she shall also advise the Contractor accordingly. 

9.11 Upon receipt of the advice, the Contractor shall undertake immediate action to remedy 
the situation.  The ER shall follow up to ensure that appropriate action has been taken 
in order to satisfy contractual and legal requirements. 
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Environmental Complaints 

9.12 Complaints shall be referred to the ET Leader for action.  The ET Leader shall 
undertake the following procedures upon receipt of any complaint: 

(i) Log complaint and date of receipt onto the complaint database and inform the IEC 
immediately; 

(ii) Investigate the complaint to determine its validity, and assess whether the source of 
the problem is due to works activities; 

(iii) Identify mitigation measures in consultation with the IEC if a complaint is valid 
and due to works; 

(iv) Advise the Contractor if mitigation measures are required; 

(v) Review the Contractor's response to identified mitigation measures, and the 
updated situation; 

(vi) If the complaint is transferred from EPD, submit interim report to EPD on 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 
review that circumstances leading to the complaint do not recur; 

(viii) Report investigation results and subsequent actions to complainant (if the source 
of complaint is identified through EPD, the results should be reported within the 
timeframe assigned by EPD); 

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

9.13 A flow chart of the complaint response procedures is shown in Figure 9.1. 
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10 REPORTING 

General 

10.1 Reports can be provided in an electronic medium upon agreeing the format with the ER 
and EPD.  This would enable a transition from a paper / historic and reactive approach 
to an electronic / real time proactive approach.  All the monitoring data (baseline and 
impact) shall also be submitted in electronic format.  The formats for air quality data to 
be submitted are shown in Appendix B.  

10.2 Types of reports that the ET Leader shall prepare and submit include baseline 
monitoring report, monthly EM&A report, quarterly EM&A summary report and final 
EM&A review report.  In accordance with Annex 21 of the EIAO-TM, a copy of the 
monthly, quarterly summary and final review EM&A reports shall be made available to 
the Director of Environmental Protection (DEP).  

Electronic Reporting of EM&A Information 

10.3 To facilitate public inspection of the baseline monitoring report and various EM&A 
reports via the EIAO internet website and at the EIAO Register Office, electronic 
copies of these reports shall be prepared in Hyper Text Markup Language (HTML) 
(version 4.0 or later) and in Portable Document Format (PDF version 4.0 or later), 
unless otherwise agreed by EPD and shall be submitted at the same time as the 
hardcopies.  For the HTML version, a content page capable of providing hyperlink to 
each section and sub-section of these reports shall be included at the beginning of the 
document.  Hyperlinks to all figures, drawings and tables in these reports shall be 
provided in the main text from where the respective references are made.  All graphics 
in these reports shall be in interlaced GIF format unless otherwise agreed by EPD.  The 
content of the electronic copies of these reports must be the same as the hard copies.  
The summary of the monitoring data taken shall be included in the various EM&A 
reports to allow for public inspection via the EIAO internet website.   

Baseline Monitoring Report 

10.4 The ET Leader shall prepare and submit a Baseline Environmental Monitoring Report 
within 10 working days of completion of the baseline monitoring. Copies of the 
Baseline Environmental Monitoring Report shall be submitted to the Contractor, the 
IEC, the ER and EPD.  The ET Leader shall liaise with the relevant parties on the exact 
number of copies they require.   

10.5 The baseline monitoring report shall include, but not be limited to the following: 

(x) Up to half a page executive summary; 

(xi) Brief project background information; 

(xii) Drawings showing locations of the baseline monitoring stations; 
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(xiii) An updated construction programme with milestones of environmental protection /  
 mitigation activities annotated; 

(xiv) Monitoring results (in both hard and soft copies) together with the following 
information: 

 Monitoring methodology; 

 Name of laboratory and types of equipment used and calibration details; 

 Parameters monitored; 

 Monitoring locations; 

 Monitoring date, time, frequency and duration; and 

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

(xv) Details on influencing factors, including: 

 Major activities, if any, being carried out on the site during the period; 

 Weather conditions during the period; and 

 Other factors which might affect results. 

(xvi) Determination of the Action and Limit Levels (AL Levels) for each monitoring 
parameter and statistical analysis of the baseline data, the analysis shall conclude if 
there is any significant difference between control and impact stations for the 
parameters monitored; 

(xvii) Revisions for inclusion in the EM&A Manual; and 

(xviii) Comments, recommendations and conclusions. 

Monthly EM&A Reports 

10.6 The results and findings of all EM&A work required in this Manual shall be recorded 
in the monthly EM&A reports prepared by the ET Leader.  The EM&A report shall be 
prepared and submitted within 10 working days at the end of each reporting month, 
with the first report due the month after construction commences.  Each monthly 
EM&A report shall be submitted to the following parties: the Contractor, the IEC, the 
ER and EPD.  Before submission of the first EM&A report, the ET Leader shall liaise 
with the parties on the required number of copies and format of the monthly reports in 
both hard copy and electronic medium.  

10.7 The ET Leader shall review the number and location of monitoring stations and 
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parameters every six months, or on as needed basis, in order to cater for any changes in 
the surrounding environment and the nature of works in progress. 

First Monthly EM&A Report 

10.8 The first monthly EM&A report shall include at least but not be limited to the 
following: 

(i) Executive summary (1-2 pages): 

 Breaches of Action and Limit Levels; 

 Complaint log; 

 Notifications of any summons and successful prosecutions; 

 Reporting changes; and 

 Future key issues. 

(ii) Basic project information: 

 Project organisation including key personnel contact names and telephone 
numbers;  

 Construction programme with fine tuning of construction activities 
showing the inter-relationship with environmental protection / mitigation 
measures for the month;  

 Management structure; and 

 Works undertaken during the month. 

(iii) Environmental status: 

 Works undertaken during the month with illustrations; and 

 Drawings showing the project area, any environmental sensitive receivers 
and the locations of the monitoring and control stations (with co-ordinates 
of the monitoring locations); 

 Advice on the status of statutory environmental compliance, the status of 
compliance with environmental permit (EP) conditions under the EIA 
Ordinance, submission status under the EP and implementation status of 
mitigation measures. 

(iv) A brief summary of EM&A requirements including: 
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 All monitoring parameters; 

 Environmental quality performance limits (Action and Limit Levels); 

 Event and Action Plans; 

 Environmental mitigation measures, as recommended in the EIA report; 
and 

 Environmental requirements in contract documents. 

(v) Implementation status: 

 Advice on the implementation status of environmental protection and 
pollution control / mitigation measures, as recommended in the EIA report, 
summarised in the updated implementation schedule. 

(vi) 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;  

 Monitoring date, time, frequency, and duration; 

 Weather conditions during the period;  

 Graphical plots of the monitored parameters in the month annotated 
against: 

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

- Weather conditions that may affect the results; and 

- Any other factors which might affect the monitoring results. 

 Any other factors which might affect the monitoring results; and 

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

(vii) Report on non-compliance, complaints, notifications of summons and 
successful prosecutions: 
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 Record of all non-compliance (exceedances) of the environmental quality 
performance limits (Action and Limit Levels); 

 Record of all complaints received (written or verbal) for each media, 
including locations and nature of complaints investigation, liaison and 
consultation undertaken, actions and follow-up procedures taken, results 
and summary; 

 Record of all notification of summons and successful prosecutions for 
breaches of current environmental protection / pollution control 
legislations, including locations and nature of the breaches, investigation, 
follow-up actions taken, results and summary; 

 Review of the reasons for and the implications of non-compliance, 
complaints, summons and prosecutions including review of pollution 
sources and working procedures; and 

 Description of the actions taken in the event of non-compliance and 
deficiency reporting and any follow-up procedures related to earlier non-
compliance. 

(viii) Others: 

 Compare and contrast the EM&A data in the month with the EIA 
predictions and annotate with explanation for any discrepancies;  

 An account of the future key issues as reviewed from the works 
programme and work method statements; 

 Advice on the solid and liquid waste management status during the month 
including waste generation and disposal records; and 

 Comments including effectiveness of the environmental management 
systems, practices, procedures, mitigation measures, recommendations (for 
example, any improvement in the EM&A programme) and conclusions. 
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Subsequent EM&A Reports 

10.9 Subsequent monthly EM&A reports shall include the following: 

(i) Executive summary (1 - 2 pages): 

 Breaches of Action and Limit Levels; 

 Complaints log; 

 Notifications of any summons and successful prosecutions; 

 Reporting changes; and 

 Future key issues. 

(ii) Environmental status: 

 Construction programme with fine tuning of construction activities 
showing the inter-relationship with environmental protection / mitigation 
measures for the month; 

 Works undertaken during the month with illustrations including key 
personnel contact names and telephone numbers; 

 Drawing showing the project area, any environmental sensitive receivers 
and the locations of the monitoring and control stations; and 

 Advice on the status of statutory environmental compliance, the status of 
compliance with environmental permit (EP) conditions under the EIA 
Ordinance, submission status under the EP and implementation status of 
mitigation measures. 

(iii) Implementation status: 

 Advice on the implementation status of environmental protection and 
pollution control / mitigation measures, as recommended in the EIA report, 
summarised in the updated implementation schedule. 

(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; 
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 Monitoring locations; 

 Monitoring date, time, frequency, and duration; 

 Weather conditions during the period;  

 Graphical plots of the monitored parameters in the month annotated 
against; 

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

- Weather conditions that may affect the results; and 

- Any other factors which might affect the monitoring results. 

 Any other factors which might affect the monitoring results; and 

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

(v) Report on non-compliance, complaints, and notifications of summons and 
successful prosecutions: 

 Record of all non-compliance (exceedances) of the environmental quality 
performance limits (Action and Limit Levels); 

 Record of all complaints received (written or verbal) for each media, 
including locations and nature of complaints investigation, liaison and 
consultation undertaken, actions and follow-up procedures taken, results 
and summary; 

 Record of all notification of summons and successful prosecutions for 
breaches of current environmental protection / pollution control 
legislations, including locations and nature of the breaches, investigation, 
follow-up actions taken, results and summary; 

 Review of the reasons for and the implications of non-compliance, 
complaints, summons and prosecutions including review of pollution 
sources and working procedures; and 

 Description of the actions taken in the event of non-compliance and 
deficiency reporting and any follow-up procedures related to earlier non-
compliance. 

(vi) Others: 

 Compare and contrast the EM&A data in the month with the EIA 
predictions and annotate with explanation for any discrepancies;  
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 An account of the future key issues as reviewed from the works 
programme and work method statements; 

 Advice on the solid and liquid waste management status during the month 
including waste generation and disposal records; and 

 Comments including effectiveness of the environmental management 
systems, practices, procedures, mitigation measures, recommendations (for 
example, any improvement in the EM&A programme) and conclusions. 

(vii) Appendix 

 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 that might affect the monitoring results. 

 Monitoring schedule for the present and next reporting period; 

 Cumulative statistics on complaints, notifications of summons and 
successful prosecutions; 

 Outstanding issues and deficiencies. 
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Quarterly EM&A Summary Reports 

10.10 A quarterly EM&A summary report of around five pages shall be produced and shall 
contain at least the following information.  Apart from these, the first quarterly 
summary report should also confirm that the monitoring work is proving effective and 
that it is generating data with the necessary statistical power to categorically identify or 
confirm the absence of impact attributable to the works. 

(i) Executive summary (1 - 2 pages); 

(ii) Basic project information including a synopsis of the project organisation, 
programme, contacts of key management, and a synopsis of works 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 EIA report. 

(iv) Advice on the implementation status of environmental protection and 
pollution control / mitigation measures, as recommended in the EIA report, 
summarised in the updated implementation schedule; 

(v) Drawings showing the project area, any environmental sensitive receivers and 
the locations of the monitoring and control stations; 

(vi) 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. 

(vii) Advice on the solid and liquid waste management status during the quarter 
including waste generation and disposal records; 

(viii) Compare and contrast the EM&A data in the month with the EIA predictions 
and annotate with explanation for any discrepancies; 

(ix) A summary of non-compliance (exceedances) of the environmental quality 
performance limits (Action and Limit Levels); 
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(x) A brief review of the reasons for and the implications of non-compliance, 
including a  review of pollution sources and working procedures; 

(xi) A summary description of the actions taken in the event of non-compliance 
and any follow-up procedures related to earlier non-compliance; 

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

(xiii) A summary record of notifications of summons 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; 

(xiv) Comments (for examples, a review of the effectiveness and efficiency of the 
mitigation measures and the performance of the environmental management 
system, that is, of the overall EM&A programme); recommendations (for 
example, any improvement in the EM&A programme) and conclusions for the 
quarter; and 

(xv) Proponents' contacts and any hotline telephone number for the public to make 
enquiries. 
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Final EM&A Review Reports 

10.11 The EM&A program shall be terminated upon completion of those construction 
activities that have the potential to result in a significant environmental impact. 

10.12 Prior to the proposed termination, it may be advisable to consult relevant local 
communities.  The proposed termination should only be implemented after the proposal 
has been endorsed by the IEC, the Engineer and the Project Proponent followed by 
final approval from the Director of Environmental Protection. 

10.13 The final EM&A report should contain at least the following information: 

(i) Executive summary (1 - 2 pages); 

(ii) Basic project information including a synopsis of the project organisation, 
contacts of key management, and a synopsis of work undertaken during the 
course of the Project or past twelve months; 

(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 EIA report. 

(iv) Advice on the implementation status of environmental protection and 
pollution control / mitigation measures, as recommended in the EIA report, 
summarised in the updated implementation status proformas; 

(v) Drawings showing the project area, any environmental sensitive receivers and 
the locations of the monitoring and control stations; 

(vi) Graphical plots of the trends of monitored parameters over the course of the 
Project, including the post-project monitoring for all 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; 

 The return of ambient environmental conditions in comparison with 
baseline data. 
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(vii) Compare and contrast the EM&A data with the EIA predictions and annotate 
with explanation for any discrepancies; 

(viii) Provide clear-cut decisions on the environmental acceptability of the Project 
with reference to the specific impact hypothesis; 

(ix) Advice on the solid and liquid waste management status including waste 
generation and disposal records; 

(x) 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) A summary description of the actions taken in the event of non-compliance 
and any follow-up procedures related to earlier non-compliance; 

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

(xiv) Review monitoring methodology adopted and with the benefit of hindsight, 
comment on its effectiveness (including cost effectiveness); 

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

(xvi) Review the practicality and effectiveness of the EIA process and EM&A 
programme (for examples, a review of the effectiveness and efficiency of the 
mitigation measures and the performance of the environmental management 
system, that is, of the overall EM&A programme), recommendations (for 
example, any improvement in the EM&A programme); and 

(xvii) A conclusion to state the return of ambient and / or the predicted scenario as 
per EIA findings. 
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Data Keeping 

10.14 No site-based documents (such as monitoring field records, laboratory analysis records, 
site inspection forms, etc.) are required to be included in the monthly EM&A reports.  
However, any such document shall be well kept by the ET Leader and be ready for 
inspection upon request.  All relevant information shall be clearly and systematically 
recorded in the document.  Monitoring data shall also be recorded in electronic format, 
and the software copy must be available upon request.  Data format shall be agreed 
with EPD.  All documents and data shall be kept for at least one year following 
completion of the construction contract. 

Interim Notifications of Environmental Quality Limit Exceedances 

10.15 With reference to the Event and Action Plan, when the environmental quality 
performance limits are exceeded, the ET Leader shall immediately notify the IEC and 
EPD, as appropriate.  The notification shall be followed up with advice to IEC and EPD 
on the results of the investigation, proposed actions and success of the actions taken, 
with any necessary follow-up proposals.  A sample template for the interim 
notifications is presented in Appendix C. 
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Appendix A                   IMPLEMENTATION SCHEDULE OF THE PROPOSED MITIGATION MEASURES 

Appendix A1       Implementation Schedule for Land Contamination Measures 

EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

  Excavation and decontamination works                

S3.7.9, 

S.3.7.15,S.3.9.15. 
�        Personal protective equipment (PPE) 

shall be used by site workers during soil 
excavation / free product skimming.  

Excavation zones / 
During excavation 

Contractor     √ √   

S3.8.17- S3.7.20 �        When free product is detected at 
groundwater surface during excavation, 
the free product shall be skimmed off, 
drummed properly, stored in a designated 
drum storage area with containment and 
collected by a licensed chemical waste 
collector for proper disposal.  

Excavation zones / 
During excavation 

Contactor     √     

S.3.9.1 �        All contaminated soil within the Project 
area shall be excavated and treated on-
site at a centralized decontamination 
works area located at the northern part of 
the south apron.  

Excavation zones / 
During excavation 

Contractor  √   √ √   

S3.9.7 -S3.9.10 �        After excavation, confirmation sampling 
and testing shall be conducted to ensure 
complete excavation of contaminated 
soils. 

Excavation zones / 
During excavation 

Contractor  √   √     

S3.9.6 �        Contaminated soils shall be sorted and 
handled with respect of their 
contamination. 

Excavation zones / 
During excavation 

Contractor      √     
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EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

S.3.9.15 �        Health and safety plan for excavation 
shall be followed. 

  

  

                       

Excavation zones / 
During excavation 

Contractor     √   �        Occupational 
Safety & Health 
Ordinance, 
Occupational on 
Exposure 

  

S3.9.16 - S3.9.41 �        The following remediation processes shall 
be applied for different types of soil 
contamination: 

- Biopiling for TPH/VOCs/SVOC 
contamination; 

- Solidification/stabilization for metal 
contamination 

- Biopiling and solidification/stabilization 
for TPH and metal contamination 

  

Decontamination 
works area / During 
excavation  

Contractor  √   √ √   

S3.11 To minimise the potentially adverse 
environmental impacts arising from the 
handling of potentially contaminated 
materials. 

Free Product Recovery 

�        The skimmed free product should be 
drummed properly, stored in a designated 
drum storage area with containment and 
collected by a licensed chemical waste 

  

  

  

Excavation zones 
and / During 
excavation, soil 
treatment  

  

  

  

  

Contractor 

  

  

  

  

  

    

  

  

  

√ 

  

  

  

  

  

�        Waste Disposal 
(Chemical Waste) 
(General) 
Regulation 

�        Code of Practice 
on the Packaging, 
Labelling and 
Storage of 
Chemical Wastes 
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EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

collector for proper disposal. The storage 
of skimmed free product should 
comply with the requirements in the 
Waste Disposal (Chemical Waste) 
(General) Regulation including the 
type of drum and containment 
measures.  

Excavation and Transportation 

�        Excavation profiles must be properly 
designed and executed. 

�        Stockpiling site(s) shall be lined with 
impermeable sheeting and bunded. 
Stockpiles shall be properly covered by 
impermeable sheeting to reduce dust 
emission. If this is not practicable due to 
frequent usage, regular misting shall be 
applied. Watering shall be avoided on 
stockpiles of contaminated soil to minimise 
contaminated runoff. 

�        Stockpiles of contaminated soil should be 
properly covered by impermeable sheeting 
to minimize contaminated runoff from the 
stockpiles. 

�        Excavation and stockpiling shall be 
carried out during dry season as far as 
possible to minimise contaminated runoff 
from contaminated soils. 

�        Supply of suitable clean backfill material is 

Excavation zones 
and 
decontamination 
works area/ During 
excavation, soil 
treatment  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

Contractor 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 √ 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 √ 
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EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

needed after excavation. 

�        Vehicles containing any excavated 
materials should be suitably covered to 
limit potential dust emissions or 
contaminated wastewater run-off, and 
truck bodies and tailgates should be 
sealed to prevent any discharge during 
transport or during wet conditions.  

�        Speed control for the trucks carrying 
contaminated materials should be 
enforced; 

�        Vehicle wheel and body washing facilities 
at the site’s exist points shall be 
established and used.  

Biopiling  

�        To avoid fugitive emissions of dust or any 
air pollutants from the biopile(s) and to 
minimise runoff from the stockpiled soils, 
the stockpiled soils at the biopiles shall be 
covered by impermeable sheeting such 
that not longer than 5m of the biopile is 
exposed to open air. 

�        Impermeable sheeting shall be placed at 
the bottom of the biopiles and leachate 
collection sump shall be constructed along 
the perimeter of the biopiles to prevent 
leachate from contaminating the 

underlying soil/groundwater. All leachate 

  

Excavation zones 
and 
decontamination 
works area/ During 
excavation, soil 
treatment  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 Contractor 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 √ 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 √ 
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EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

generated from the operation of 
biopiling shall be collected and 
recycled to the biopile. 

�        The vented air from the biopile(s) shall be 
connected to blower and carbon 
adsorption system for treatment before 
release to the atmosphere. Exhaust air 
from the blower and carbon adsorption 
system shall be monitored for VOCs 
regularly. 

�        Spend activated carbon of the carbon 
adsorption system shall be replaced at 
appropriate intervals such that the VOC 
emission rate from the system is 
acceptable. 

�        Silencers shall be installed at the biopile 
blowers to minimise noise impact. 

�        Contaminated runoff from biopile(s) shall 
be prevented by constructing a concrete 
bund along the perimeter of the biopiles. 

Solidification / Stabilization  

�        Mixing process and other associated 
material handling activities should be 
properly scheduled to minimise potential 
noise impact. 

�        Mixing of contaminated soils and cement / 
water / other additive(s) should be 

  

  

 Excavation zones 
and 
decontamination 
works area/ During 
excavation, soil 
treatment  

  

  

 

Excavation zones 
and 
decontamination 
works area/ During 
design 
decommissioning, 
excavation and soil 
treatment  

  

  

  

  

  

 Contractor 

  

  

  

  

 √ 

  

  

  

  

√ 

  

  

  

  

  

  

 √ 

  

  

  

   

√ 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 

�        Occupation Safety 
and Health 
Ordinance (OSHO) 
(Chapter 509) and 
its subsidiary 
Regulations.  
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EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

undertaken at a solidification plant to 
minimise the potential for leaching. 

�        Runoff from the solidification / stabilization 
area should be prevented by constructing 
a concrete bund along the perimeter of the 
solidification / stabilization area. 

  
In order to minimise the potentially adverse 
effects on health and safety of construction 
workers during the course of site 
remediation, the Occupation Safety and 
Health Ordinance (OSHO) (Chapter 509) 
and its subsidiary Regulations shall be 
followed by all site personnel working on 
the site at all times. In addition, the 
following basic health and safety measures 
should be implemented as far as possible: 

�        Set up a list of safety measures for site 
workers; 

�        Provide written information and training on 
safety for site workers; 

�        Keep a log-book and plan showing the 
contaminated zones and clean zones; 

�        Maintain a hygienic working environment; 

�        Avoid dust generation; 

�        Provide face and respiratory protection 
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EIA Ref  
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

gear to site workers; 

�        Provide personal protective clothing (e.g. 
chemical resistant jackboot, liquid tight 
gloves) to site workers; and  

�        Provide first aid training and materials to 
site workers. 

* Des - Design, De - Decommissioning, Ex - Excavation, and Tre - Soil Treatment 
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Appendix A2       Implementation Schedule for Waste Management Measures 

EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S4.6.2 Good Site Practices 

Recommendations for good site practices during 
the decommissioning works include: 

�        nomination of an approved person, such as a 
site manager, to be responsible for good site 
practices, arrangements for collection and 
effective disposal to an appropriate facility, of 
all wastes generated at the site; 

�        training of site personnel in proper waste 
management and chemical waste handling 
procedures; 

�        provision of sufficient waste disposal points 
and regular collection for disposal; 

�        appropriate measures to minimise windblown 
litter and dust during transportation of waste 
by either covering trucks or by transporting 
wastes in enclosed containers;  

�        regular cleaning and maintenance 
programme for drainage systems, sumps and 
oil interceptors; and 

�        a recording system for the amount of wastes 
generated, recycled and disposed of 
(including the disposal sites).  

Work site / During 

decommissioning 
Contractor   √     �        Waste Disposal 

Ordinance (Cap.354) 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S4.6.3 Waste Reduction Measures 

Waste reduction is best achieved at the planning and 

design stage, as well as by ensuring the 

implementation of good site 

practices.  Recommendations to achieve waste 

reduction include:  

�        sort C&D waste from demolition of the 
remaining structures to recover recyclable 
portions such as metals 

�        segregation and storage of different types of 
waste in different containers, skips or 
stockpiles to enhance reuse or recycling of 
materials and their proper disposal; 

�        to encourage collection of aluminium cans, 
PET bottles and paper by providing separate 
labelled bins to enable these wastes to be 
segregated from other general refuse 
generated by the work force; 

�        any unused chemicals or those with 
remaining functional capacity shall be 
recycled; 

�        proper storage and site practices to minimise 
the potential for damage or contamination of 
construction materials; and 

�        plan and stock construction materials 
carefully to minimise amount of waste 
generated and avoid unnecessary generation 
of waste. 

Work site / During 

design stage, 

decommissioning, 

excavation and soil 

treatment  

Contractor √ √ √ √   
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S4.6.4 

  

Construction and Demolition Material 

�        C&D material should be sorted on-site into 
inert C&D material (that is, public fill) and 
C&D waste.  The inert C&D material would 
require disposal to the designated public fill 
reception facility. C&D material should be 
transported from the site by barge wherever 
possible to reduce environmental impacts 
associated with road transportation. C&D 
waste, such as steel and other metals should 
be re-used or recycled and, as a last resort, 
disposed of to landfill. It is recommended that 
a suitable area be designated to facilitate the 
sorting process and a temporary stockpiling 
area will be required for the separated 
materials 

Work site / During 

decommissioning  
Contractor   √     �        ETWB TCW No. 

33/2002, 31/2004, 
19/2005 

S4.6.5 �        In order to monitor the disposal of public fill 
and C&D waste at the designated public fill 
reception facility and landfill, respectively, 
and to control fly tipping, a trip-ticket system 
should be included as one of the contractual 
requirements and implemented by an 
Environmental Team undertaking the 
Environmental Monitoring and Audit 
work.  An Independent Environmental 
Checker should be responsible for auditing 
the results of the system 

Work site / During 

decommissioning 
Contractor and 

Independent 

Environmental 

Checker 

  √     �        ETWB TCW No. 
31/2004 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing 

Implementation 

Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S4.6.6 

  

  

  

  

  

  

  

General Refuse 

�        General refuse should be stored in enclosed 
bins or compaction units separate from C&D 
material.  A licensed waste collector should 
be employed by the contractor to remove 
general refuse from the site, separately from 
C&D material.   

�        Effective collection and storage methods 
(including enclosed and covered area) of site 
wastes would be required to prevent waste 
materials from being blown around by wind, 
wastewater discharge by flushing or leaching 
into the marine environment, or creating 
odour nuisance or pest and vermin problem..   

  

Work site / During 

decommissioning, 

excavation and soil 

treatment  

Contractor   √ √ √ �        Public Health and 
Municipal Services 
Ordinance (Cap. 132) 

  

S4.6.7 Chemical Wastes 

�        After use, chemical wastes (for example, 
cleaning fluids, solvents, lubrication oil and 
fuel) should be handled according to the 
Code of Practice on the Packaging, Labelling 
and Storage of Chemical Wastes.  Spent 
chemicals should be collected by a licensed 
collector for disposal at the CWTF or other 
licensed facility in accordance with the Waste 
Disposal (Chemical Waste) (General) 
Regulation. 

Work site / During 

decommissioning, 

excavation and soil 

treatment  

Contractor   √ √ √ �        Waste Disposal 
(Chemical Waste) 
(General) Regulation 

�        Code of Practice on 
the Packaging, 
Labelling and Storage 
of Chemical Wastes 

* Des - Design, De - Decommissioning, Ex – Excavation, and Tre - Soil Treatment 
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Appendix A3        Implementation Schedule for Water Quality Measures 

EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

Decontamination Processes 

S5.9.2 Soil Excavation 

�        During excavation, all exposed pits shall be 
whenever possible backfilled immediately or 
covered.  Where it is unavoidable to 
transiently pile up soils next to the excavation 
pit, the transient pile shall be bottom-lined, 
bunded and covered with impervious 
membrane during rain event in order to avoid 
generation of contaminated runoff.   

Work site / During 

excavation  
Contractor 

  
  √ 

  
�    Water Pollution Control 

Ordinance (WPCO) 

�Technical Memorandum 
on Standards for 
Effluents Discharged 
into Drainage and 
Sewerage Systems, 
Inland and Coastal 
Waters (TM-DSS) 

S5.9.3 �        Final surfaces after excavation shall be well 
compacted and the subsequent permanent 
work or surface protection shall be carried out 
as soon as practical after the final surfaces 
are formed to prevent erosion caused by 
rainstorms.  Appropriate intercepting 
channels and partial shelters shall be 
provided where necessary to prevent 
rainwater from collecting within trenches or 
footing excavations. 

Work site / During 

excavation  
Contractor 

  
  √ 

  
�        WPCO, T-DSS 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S5.9.4 Decontaminated Water and Wastewater from 
Wheel Washing 

�        During excavation, dump trucks or 
excavators shall be decontaminated before 
they leave the site to ensure that no 
contaminated earth, mud or debris is 
deposited by them on roads. A wheel 
washing bay shall be provided at every site 
exit that equipped with an adequately sized 
centralized wastewater treatment unit.  The 
wastewater treatment unit shall deploy 
suitable treatment processes to settle out 
sands/ silts with contaminants cohered and 
remove other contaminants in wheel washes 
and decontamination water.  The polluting 
parameters in effluent of the wastewater 
treatment unit shall be in compliance with the 
discharge standards stipulated in the TM-
DSS before the effluent being discharged into 
the storm drains.  The installation and 
operation of the wastewater treatment unit 
shall be licensed and subject to the effluent 
monitoring as required under the WPCO 
which is under the ambit of regional office 
(RO) of EPD. In any case, discharge of wheel 
wash water shall be minimized and recycled 
where possible. The selection of construction 
road between the wheel washing bay and the 
public road should be paved with backfill to 
reduce vehicle tracking of soil and to prevent 
surface runoff from entering public road 
drains. 

 

Work site / During 

excavation 
Contractor 

  
  √ 

  
�        WPCO, TM-DSS 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

  

S5.9.5 

Operation of Solidification / Stabilization 
Facility 

�        The solidification facility shall be sheltered 
and area of soil unloading / loading shall be 
provided with shed to avoid contaminated 
runoff. Excessive addition of water shall be 
avoided during the solidification process. 

 

  

Decontamination works area 

/ During soil treatment  

  

Contractor 

  
  

  
  

√ 

  

�        WPCO, TM-DSS 

S5.9.6 �        Any pit used for solidification area shall be 
shallower than the water table to minimize the 
leaching of the contaminated soils. An 
impermeable membrane / sheet shall be 
placed at the bottom of any solidification pit 
during the solidification process. 

 

Decontamination works area 

/ During soil treatment  
Contractor 

  
  

  √ 
�        WPCO, TM-DSS 

S5.9.7 �       Any leachate generated from the solidification 
process shall be collected and treated in the 
centralized wastewater treatment unit before 
being discharged. The polluting parameters in 
effluent of the wastewater treatment unit shall 
be in compliance with the discharge 
standards stipulated in the TM-DSS before 
the effluent being discharged.  The 
installation and operation of the wastewater 
treatment unit shall be licensed and subject to 
the effluent monitoring as required under the 
WPCO. 

 

Decontamination works area 

/ During soil treatment  
Contractor 

  
  

  
√ �        WPCO, TM-DSS 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

 

  

S5.9.8 

Operation of Biopiling 

�       Impermeable liner shall be placed at the 
bottom of the biopiles and leachate collection 
sump shall be constructed along the 
perimeter of the biopiles to prevent leachate 
from contaminating the underlying soil/ 
groundwater.  Concrete bund shall be 
constructed along the perimeter of biopiles to 
prevent the runoff coming out from the 
contaminated soil. Biopiles after formation 
and during rain shall be covered by anchored 
low permeability geotextiles to prevent 
contaminated runoff. It is proposed that the 
exposed biopile section at any time shall not 
be more than 5 m in length. 

  

  

Decontamination works area 

/ During soil treatment  

  

Contractor 

  
  

  
  

√ 

  

�        WPCO, TM-DSS 

S5.9.9 �        All leachate generated from the operation of 
biopiling shall be collected and recycled to 
the biopile to avoid effluent discharge.   

  

  

  

Decontamination works area 

/ During soil treatment   
Contractor 

  
  

  
√ �        WPCO, TM-DSS 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S5.9.10 Groundwater Cleanup 

�        Floating oil/free product (of TPH) has only 
been found in the apron area of the Ex-GFS 
site. It is proposed that where free product is 
detected at the groundwater surface at 
excavated area, only the free product shall be 
skimmed off from the water surface. The 
skimmed free product shall be drummed 
properly and collected by a licensed chemical 

waste collector for disposal. The storage of 
skimmed free product should comply 
with the requirements in the Waste 
Disposal (Chemical Waste) (General) 
Regulation including the type of drum 
and containment measures.  

  

Work site / During 

excavation  

  

Contractor 

  
    

√ 

  
  

�        WPCO, TM-DSS 

�        Waste Disposal 
(Chemical Waste) 
(General) Regulation 

S5.9.12 TPH Removal 

�        Petrol interceptor should be adopted, where 
appropriate, as the first tier of treatment to 
removal TPH contaminant from contaminated 
runoff and effluent discharge from the 
decontamination works area. 

  

Work site / During the 

decommissioning, 

excavation and soil 

treatment 

Contractor 
  

√ √ √ �        WPCO, TM-DSS 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S5.9.13 Failure of Centralized Wastewater Treatment 
Unit 

�        In the event of wastewater treatment unit 
failure, all decontamination activities should 
be ceased to avoid emergency discharge. 

  

Work site / During the 

decommissioning, 

excavation and soil 

treatment 

Contractor 
  

√ √ 
  
√ 

�        WPCO, TM-DSS 

  

Demolition Works 

S5.9.15 �        The site practices outlined in ProPECC PN 
1/94 “Construction Site Drainage” should be 
followed as far as practicable in order to 
minimise surface runoff and the chance of 
erosion.   

Work site / During 

decommissioning  
Contractor 

  
√ 

    
�        WPCO, TM-DSS 

Practice Note for 
Professional Persons 
ProPECC PN 1/94 

S5.9.16 �        There is a need to apply to EPD for a 
discharge licence under the WPCO for 
discharging effluent from the construction 
site. The discharge quality is required to meet 
the requirements specified in the discharge 
licence. All the runoff, wastewater or 
extracted groundwater generated from the 
works areas should be treated so that it 
satisfies all the standards listed in the TM-
DSS. Regular monitoring of the treated 
effluent quality from the centralized 
wastewater treatment unit and stormwater 
discharges from major storm outfalls within 
the works areas will be 
conducted.  Monitoring parameters should 
constantly include SS, turbidity, oil and 

Work site / During 

decommissioning  
Contractor 

  
√ 

    
�        WPCO, TM-DSS 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

grease, COD and less frequently include 
TPH, BTEX and selected 
metals.  Parameters included in the WPCO 
licence, will also be included in the monitoring 
programme.  The chemical testing of water 
samples collected in the monitoring 
programme should be undertaken by a Hong 
Kong Laboratory Accreditation Scheme 
(HOKLAS) accredited laboratory.  Detail 
monitoring programme / plan will be 
submitted at later stage for EPD's agreement. 

Sewage from Workforce 

S5.9.17 �        Temporary sanitary facilities, such as portable 
chemical toilets, should be employed on-site 
where necessary to handle sewage from the 
workforce. A licensed contractor would be 
responsible for appropriate disposal of waste 
matter and maintenance of these facilities. 

  

Work site / During the 

decommissioning, 

excavation and soil 

treatment  

Contractor 
  

√ √ √ �        WPCO, Waste 
Disposal Ordinance 
(WDO) 

Accumulation of Solid Waste and Accidental Spillage 

S5.9.18 �        Debris and refuse generated on-site should be 
collected, handled and disposed of properly to 
avoid entering into the adjacent harbour waters. 
Stockpiles of cement and other construction 
materials should be kept covered when not 
being used. 

  

Work site / During 

decommissioning, 

excavation and soil 

treatment  

Contractor 
  

√ √ √ �        WDO 

�        WPCO,  

S5.9.19 �        Oils and fuels should only be used and stored 
in designated areas which have pollution 

Work site / During the 

decommissioning, 

Contractor   √ √ √ �        WPCO 
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EIA Ref 
Environmental Protection Measures / Mitigation 

Measures 
Location / Timing Implementation Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

prevention facilities. To prevent spillage of fuels 
and solvents to the nearby harbour waters, all 
fuel tanks and storage areas should be 
provided with locks and be sited on sealed 
areas, within bunds of a capacity equal to 
110% of the storage capacity of the largest 
tank. The bund should be drained of rainwater 
after a rain event. 

excavation and soil 

treatment  �        Waste Disposal 
(Chemical Waste) 
(General) Regulation 

�        Code of Practice on 
the Packaging, 
Labelling and Storage 
of Chemical Wastes 

Site Inspection 

S5.11.1 Regular site inspections shall be undertaken to 
inspect the works areas in order to ensure that the 
recommended mitigation measures are properly 
implemented.   

Work site / During 

decommissioning, 

excavation and soil 

treatment 

Contractor   √ √ √ �        WPCO, TM-DSS 

  

            

* Des - Design, De - Decommissioning, Ex – Excavation, and Tre - Soil Treatment 
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Appendix A4        Implementation Schedule for Air Quality Measures 

EIA Ref  Environmental Protection Measures / Mitigation Measures Location / Timing 
Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

S.6.8.1 
Good site practices to minimise dust and other air 

pollutants impacts during soil excavation, transportation, 

loading and unloading the excavated contaminated soils 

�        Excavation profiles should be properly designed and 
executed. 

�        The excavation area should be limited to as small in 
size as possible and backfilled with clean and/or 
treated soil shortly after excavation work. 

�        The exposed excavated area shall be covered by the 

tarpaulin during night time.     

�        The top layer soils shall be sprayed with fine misting 
of water immediately before the excavation. 

�        Stockpiling site(s) shall be lined with impermeable 
sheeting and bunded.  Stockpiles shall be properly 
covered by impermeable sheeting to reduce dust and 
other air pollutants emission.   

�        Misting for the dusty material shall be carried out 
before being loaded into the vehicle. 

�        Any vehicle with an open load carrying area shall 
have properly fitted side and tail boards. 

�        Material having the potential to create dust shall not 
be loaded from a level higher than the side and tail 
boards and shall be dampened and covered by a 
clean tarpaulin. 

  

Work site / During 

decommissioning, 

excavation and soil 

treatment   

Contractor   √ √ √ �        Air Pollution 
Control 
(Construction 
Dust) Regulation 
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EIA Ref  Environmental Protection Measures / Mitigation Measures Location / Timing 
Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

  �        The tarpaulin shall be properly secured and shall 
extent at least 300 mm over the edges of the sides 
and tailboards.  The material shall also be dampened 
if necessary before transportation. 

�        The vehicles shall be restricted to maximum speed of 
10 km per hour and confined haulage and delivery 
vehicle to designated roadways insider the site.  On-
site unpaved roads shall be compacted and kept free 
of lose materials. 

�        Vehicle washing facilities should be provided at 
every vehicle exit point. 

�        The area where vehicle washing takes place and the 
section of the road between the washing facilities and 
the exit point should be paved with concrete, 
bituminous materials or hardcores. 

�        Every main haul road should be scaled with concrete 
and kept clear of dusty materials or sprayed with 
water so as to maintain the entire road surface wet. 

�        Every stock of more than 20 bags of cement should 
be covered entirely by impervious sheeting placed in 
an area sheltered on the top and the three sides. 

�        Every vehicle should be washed to remove any dusty 
materials from its body and wheels before leaving the 
construction sites. 
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EIA Ref  Environmental Protection Measures / Mitigation Measures Location / Timing 
Implementation 

Agent 

Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

S6.8.3 Operation of solidification / Stabilization  

�        The solidification pit/area shall be provided with dust 
suppression measures.  

�        Handling and mixing of cement shall follow Air 
Pollution Control (Construction Dust) Regulation to 
limit cement emission. 

�        The bin should be covered during residence period 
after mixing process. 

  

Operation of biopiling 

�        During the course of biopile formation, the stockpiled 
soils at the biopiles shall be covered by tarpaulin or 
low permeable sheet to avoid fugitive emissions of 
dust or any air pollutants from the biopiles affecting 
the surrounding environment and to minimise runoff 
from the stockpiled soils.  Biopile(s) shall be covered 
by impermeable sheeting (such that no longer than 
5m of a biopile shall be exposed to open air) to avoid 
fugitive emissions of dust or any pollutants from the 
biopile(s). 

�        Upon formation of a biopile, the biopile shall be 
covered by low permeable geotextiles to prevent dust 
emission and runoff. 

�          During the operation of biopile, the biopiles shall be 
fully covered to control the extraction of VOCs. 

  

  

Decontamination 

works area / During 

soil treatment  

  

  

  

  

  

  

Decontamination 

works area / During 

soil treatment  

  

  

Contractor 

  

  

  

  

  

  

Contractor 

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

√ 

  

  

  

  

  

  

  

√ 

  

√ 

  

  

  

  

  

  

  

√ 
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EIA Ref  Environmental Protection Measures / Mitigation Measures Location / Timing 
Implementation 
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Implementation Stages* 
Relevant Legislation 

and Guidelines 
Des De Ex Tre 

  �        Carbon absorber with 99% control efficiency shall be 
installed for the biopiling system to treat the off-gas 
prior to discharge and the location of the exhaust of 
the carbon filter should be sited as far away as 
possible from the nearby ASRs. 

�        Spent activated carbon of the carbon absorber shall 
be replaced regularly such that the VOC emission 
rate from the system is acceptable (i.e. the measured 
TVOC is below 20 ppm).  The carbon adsorption 
system should also be monitored regularly to check 
the performance of the carbon filter. 

�        Gas samples at the exhaust of the carbon filter for 
VOCs should be monitored regularly.  The biopile 
operation shall be terminated when unacceptable air 
quality is monitored at the site 
boundary.  Resumption of biopiling will only be 
allowed after confirmation and implementation of 
appropriate mitigation measures. 

  

              

              

 *Des - Design, De - Decommissioning, Ex – Excavation, and Tre - Soil Treatment 
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Appendix A5        Implementation Schedule for Noise Measures 

EIA Ref  Environmental Protection Measures / Mitigation Measures Location / Timing 
Implementation 

Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

S.7.8.2 Good site practices to be implemented: 

�        Only well-maintained plant should be operated on-
site and plant should be serviced regularly during the 
construction program. 

�        Mobile plant, if any, should be sited as far away from 
NSRs as possible. 

�        Machines and plant (such as trucks) that may be in 
intermittent use should be shut down between works 
periods or should be throttled down to a minimum. 

�        Plant known to emit noise strongly in one direction 
should, wherever possible, be orientated so that the 
noise is directed away from the nearby NSRs. 

�        Material stockpiles and other structures should be 
effectively utilised, wherever practicable, in screening 
noise from on-site construction activities. 

Work Site / During 

decommissioning, 

excavation and soil 

treatment  

Contractor 
  

√ √ √ �        Noise Control 
Ordinance 

�        EIAO-TM 

* Des - Design, De - Decommissioning, Ex – Excavation, and Tre - Soil Treatment 
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Appendix A6        Implementation Schedule for Marine Ecological Measures 

EIA Ref  Environmental Protection Measures / Mitigation Measures Location / Timing 
Implementation 

Agent 

Implementation Stages* 
Relevant Legislation and 

Guidelines 
Des De Ex Tre 

- 
�        As no significant ecological impact on marine 

habitats and associated wildlife is predicted, no 
necessary mitigation measure is considered as 
required in this assessment. The mitigation measures 
recommended in the water quality assessment to 
control water quality would serve also to protect 
marine ecological resources from indirect impacts 
and ensure no adverse impact on marine life would 
be resulted from the Project. 

  

N/A N/A         
�        N/A 

* Des - Design, De - Decommissioning, Ex – Excavation, and Tre - Soil Treatment 

  

  

  

 



 

 

APPENDIX B 

    SAMPLE OF DATA RECORD SHEET 

 

 

 



Contract No. KL/2008/02

Station:

From:_____________________(          :         am/pm)

Operators: Weather: Sunny Cloudy Windy Rainy
Wind: Strong Mild Calm

Total Time = (Tf - Ti) x 60
Standard Volume,
Vstd (m3) = Qstdavg x Total Time

Observed
Construction 
Activities

Remarks:

Conducted by: Signature: Date:

Checked by: Signature: Date:

Kai Tak Development - Decommissioning and Decontamination Works at
the South Apron of the Former Kai Tak Airport
24-hr/1-hr TSP Air Quality Monitoring  (Project No.: MA8017)

Particulate Concentration (µg/m3)

Total Time, 

Mean Standard Flow,

Filter Identification no.

Weight of Filter (g)

Main Construction Site

Other Construction Site

Elasped Timer Indicator (Hours), T

Weight of Particulate (g)

Qstdavg = ( Qstdi + Qstdf )/2

Blower Motor Serial no.

GS2310-105High Volume Sampler

Ambient Temperature (K), Ta

Model no.

Standard flow, Qstd (m3/min) = (Y - b)*0.0283/m

Ambient Pressure (mmHg), Pa

Delta (in. of  Water), W

Y = [ W x (Pa/760) x (298/Ta) ]1/2

TSP - Total Suspended Particulates Sampler
Equipment No. Set Point

Initial, I Final, f
Slope, m Intercept. b

AM1a - Site Boundary of Area 5 / AM2a - Works Area near Po Hong Centre /
AM3- Public Works Central Laboratory Building

Sampling Date & Time:    

Field Operation Data Log Sheet

Collection Date:

Project No. MA8017



 

 

 

APPENDIX C 

SAMPLE TEMPLATE FOR THE 

INTERIM NOTIFICATION 
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Appendix C - Sample of Template for Interim Notifications  

 (Air Quality Monitoring) 
 
Report No.  

 

Monitoring Date  

Monitoring Parameter  

 

Station No. Action Level (µg/m3) Limit Level (µg/m3) 
Measurement Results  

(µg/m3) 
Level Exceeded 

 

 
    

 

Remarks 

(a) cause of exceedances 

 

(b) action required under the action plan 

 

(c) action taken under the action plan 

 

(d) ET’s conclusions and recommendations for mitigation 

 

(e) Contractor’s actions to implement the mitigation 

 

(f) Contractor’s comment 

 

 

 

 

ETL Signature:       Date:       

 

Reviewed by 

IEC Signature:       Date:       
 



 

 

ANNEX I  

    WATER QUALITY MONITORING PLAN 
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1. INTRODUCTION 

Background 

1.1 Cinotech Consultants Limited (Cinotech) was commissioned by the Civil Engineering 

and Development Department (CEDD) to undertake the Environmental Team (ET) 

Services for the Contract No. KL/2008/02 Kai Tak Development – Decommissioning 

and Decontamination Works at The South Apron of the Former Kai Tak Airport 

(hereinafter referred to as “the Project”). 

 

1.2 According to the Environmental Permit (EP) No. EP-285/2008 Condition 2.6, a 

detailed water quality monitoring plan shall be submitted for EPD’s agreement. 

Regular monitoring of the treated effluent quality from the centralized wastewater 

treatment unit and stormwater discharges from major storm outfalls within the works 

areas shall be conducted in accordance with EM&A Manual. This Water Quality 

Monitoring Plan is prepared by Cinotech as a part of the monitoring work. 

 

1.3 The purpose of this Water Quality Monitoring Plan is to outline the water quality 

sampling location and frequency, monitoring parameters and event/action plan for the 

water quality of the project. The measures implemented by the Contractor for water 

quality are also presented in this plan. 
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2. SITE DESCRIPTION  

2.1 The project site is at the former Kai Tak Airport located in the South-eastern part of 

Kowloon Peninsula comprising the north and south aprons and runway areas extending 

into the Kowloon Bay. The entire airport site covers a total land area of about 260 

hectares, of which the land area other than the north apron is about 96 hectares. The 

general layout of the Project is shown in Figure 2.1. 

2.2 The construction activities including decommissioning works and decontamination 

works and their location are shown in Figure 2.2. For small excavation areas (i.e. for 

excavation zones A – I, L, N – Q) and large excavation areas (i.e. for excavation zones J, 

K and M) are shown in Figure 2.3. 
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3. DESCRIPTION OF THE DRAINAGE SYSTEM 

3.1 Based on the information provided from the Engineer and The Contractor, the existing 

drainage system is connected to government sewer. The drainage plan provided by The 

Contractor can show all the existing drainage system except the area near the excavation 

zone K that some of the underground drainage system cannot be identified. 

3.2 The drawing for the drainage plan is shown in Appendix A. 

3.3 In accordance with the information provided by The Contractor and Engineer, the 

following mitigation measures for controlling the  leachate and contaminated runoff will 

be implemented: -  

Cement Solidification Works 

� All leachate from the temporary stockpiling area should be diverted to leachate collection 

tank and avoid runoff outside the foundation of the stockpiling area. 

� The leachate generated from the cement solidification/stabilization process will be 

treated in the centralized wastewater treatment unit and reused on site for dust 

suppression or cement mixing in the cement solidification/stabilization process. 

� Routine inspection and maintenance of concrete bund or sand bags should be carried out 

to avoid potential leakage or seepage of leachate from the temporary stockpiling area. 

� Suspend the operations during periods of heavy and prolonged rainfall in order to 

minimize the generation of excessive leachate from the solidification operations. 

� Mixing for cement solidification will be carried out in a watertight concrete structure 

such that the water table will not cause any leaching of the excavated contaminated soils 

into underlying soils and groundwater. 

� An impermeable membrane/sheet should be placed at the bottom and sidewalls of mixing 

pit during the solidification process. 

Decommissioning works 

� All leachate from biopiles should be diverted to leachate collection tank and avoid runoff 

outside the foundation of the biopiles. 

� All collected leachate will be collected and recycled to the biopile for further treatment or 

disposed by the licensed waste collector subject to further agreement with EPD and the 

Engineer. 

� Routine inspection and maintenance of concrete bund should be carried out to avoid 

potential leakage or seepage of leachate. 

� The biopile cover should extend over the perimeter bunds to prevent rainfall runoff from 

mixing with leachate from biopiles and to prevent rainfall runoff from passing through or 



Civil Engineering and Development Department            Contract No. KL/2008/02 Kai Tak Development – 

                                                                                                    Decommissioning and Decontamination Works at  

                                                                                                       The South Apron of the Former Kai Tak Airport  

                                                                                                                                  Water Quality Monitoring Plan 

 

MA8017\Report\WQM_90106_v.2.0(revised)  Cinotech 

   

4

beneath the biopiles. 

� Impermeable liner will be placed at the bottom of the biopiles and leachate collection 

sump will be constructed along the perimeter of the biopiles to prevent leachate from 

contaminating the underlying soil/groundwater. 

� Concrete bund will be constructed along the perimeter of biopiles to prevent the runoff 

coming out from the contaminated soil. 

� Biopiles after formation and during rain will be covered by anchored low permeability 

geotextiles to prevent contaminated soil. 

Excavation Works 

� During excavation, all exposed pits shall be whenever possible backfilled immediately or 

covered. Where it is unavoidable to transiently pile up soils next to the excavation pit, 

the transient pile shall be bottom-lined, bunded and covered with impervious membrane 

during rain event in order to avoid generation of contaminated runoff. 

� The HDPE impermeable liner with earth bund of sand barrier will be placed at the 

bottom of the stockpiling area to prevent water seeping/draining from the soil being 

excavated or placed on transient stockpiles. 

� Final surfaces after excavation shall be well compacted and the subsequent permanent 

work of surface protection shall be carried out as soon as practical after the final surfaces 

are formed to prevent erosion caused by rainstorms. Appropriate intercepting channels 

and partial shelters shall be provided where necessary to prevent rainwater from 

collecting within trenches or footing excavations. 
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4. MAINTENANCE OF DRAINAGE SYSTEM 

4.1 The existing drainage system within the site will be maintained to collect the rainfall 

runoff. Routine inspection for the drainage system will be carried out to ensure it is 

performing or functioning properly. Channels and manholes shall be suitably with the 

deposited silt and grit being removed at least once a week. 

5. MONITORING AND REPORTING 

5.1 No wastewater discharge is anticipated from site after the implementation of the 

proposed mitigation measures along with the reuse of treated effluent from the 

centralized wastewater treatment unit for dust suppression or cement 

solidification/stabilization process.  Monthly water quality monitoring will be carried 

out at the proposed locations when wastewater discharge is found.  In case of Black or 

Red rainstorm and Typhoon No. 3 or above, additional water quality monitoring will 

also be carried out to check the effectiveness of the mitigation measures. 

Monitoring Requirements 

5.2 Monitoring parameters should constantly include Suspended Solid (SS), turbidity, oil 

and grease, Chemical Oxygen Demand (COD) and less frequently include Total 

Petroleum Hydrocarbon (TPH), BTEX  (benzene, toluene, ethylbenzene, and xylenes). 

and selected metals (Lead, Arsenic and Copper). Parameters included in possible future 

WPCO licence, will also be included. i.e flow rate (m3/day) and pH (pH units) in 

accordance with EM&A Manual. 

5.3 The chemical testing of water samples collected in the monitoring programme should be 

undertaken by a Hong Kong Laboratory Accreditation Scheme (HOKLAS) accredited 

laboratory. 

Monitoring Locations 

5.4 The coordinates of the proposed monitoring locations (two manholes) are summarized 

in Table 5.1 and shown on Figure 5.1.  Most of the surface runoff within the site area 

will discharge to the two manholes (A and B) and then to the box culverts. 

Table 5.1 Water Quality Monitoring Stations 

Monitoring Stations 
Coordinates 

Northing Easting 

Manholes 

A (Area 

3B-On 

side of  

Zone E) 

819998.125 839271.250 

B (Area 

3B-On 

side of  

Zone C) 

819962.623 839306.750 
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Monitoring Equipment 

5.5 For water quality monitoring, the following equipments will be supplied by the ET. 

 

Turbidity 

5.6 Turbidity will be measured in situ by the nephelometric method. The instrument will be 

portable and weatherproof using a DC power source complete with cable, sensor and 

comprehensive operation manuals. The equipment will be capable of measuring 

turbidity between 0-1000 NTU. The probe cable will not be less than 25m in length.  

Suspended Solids (SS) 

5.7 A water sampler, consisting of a transparent PVC or glass cylinder of a capacity of not 

less than two litres which can be effectively sealed with cups at both ends will be used 

(Kahlsico Water Sampler 13SWB203 or an approved similar instrument). The water 

sampler will have a positive latching system to keep it open and prevent premature 

closure until released by a messenger when the sampler is the selected water depth. 

5.8 Water samples will be collected in high density polythene bottles, packed in ice and 

delivered to HOKLAS accredited laboratory for analysis as soon as possible after 

collection. 

 

Water Sampling for Laboratory Analysis 

5.9 A water sampler will be used to collect samples for laboratory analysis. 

Position System 

5.10 A hand held Global Positioning System (GPS) will be used to ensure that the correction 

location has been selected prior to sample collection. 

Sample Container and Storage 

5.11 Following collection, water samples for laboratory analysis will be stored in high 

density polythene bottles with appropriate preservatives added, packed in ice (cooled to 

4°C without being frozen), delivered to the laboratory and analysed as soon as possible. 

Calibration of In Situ Instruments 

5.12 All in situ monitoring instruments will be checked, calibrated and certified by a 

laboratory accredited under HOKLAS or other international accreditation scheme before 

use, and subsequently re-calibrated at 3 monthly intervals throughout all stages of the 

water quality monitoring.  

5.13 For the on-site calibration of field equipment, the BS 1427:1993, "Guide to Field and 

on-site test methods for the analysis of waters" will be observed. 

5.14 Sufficient stocks of spare parts will be maintained for replacements when necessary. 

Backup monitoring equipment will also be made available so that monitoring can 

proceed uninterrupted even when some equipment is under maintenance, calibration, etc. 

    



Civil Engineering and Development Department            Contract No. KL/2008/02 Kai Tak Development – 

                                                                                                    Decommissioning and Decontamination Works at  

                                                                                                       The South Apron of the Former Kai Tak Airport  

                                                                                                                                  Water Quality Monitoring Plan 

 

MA8017\Report\WQM_90106_v.2.0(revised)  Cinotech 

   

7

Monitoring Parameters and Frequency 

5.15 Table 5.2 summarizes the monitoring parameters, monitoring period and frequencies of 

the water quality monitoring at two manholes. As the treated effluent from the 

centralized wastewater treatment unit will be reused on site and no water discharge from 

the centralized wastewater treatment unit is anticipated. Thus, water quality monitoring 

is considered not necessary. 

5.16 Water quality monitoring will also been conducted at marine water monitoring stations 

in Victoria Harbour Water Control Zone, VM1 and VM4 only for baseline measurement. 

The monitoring results will be used for reference data of the possible future WPCO 

licence and comparing with the monitoring results at two manholes. The locations of 

VM1 and VM4 were shown in Figure 5.2. 

Table 5.2 Water Quality Monitoring Parameters and Frequency 

Monitoring 

Stations 
Parameters, unit Frequency 

Manholes 

 (A and B) 

• Turbidity, NTU 

• SS, mg/L 

• Oil and grease 

• COD 

• TPH 

• BTEX 

• Arsenic  

• Lead  

• Copper 

• *Once per month 

• *After every Black or Red rainstorm and 

Typhoon No. 3 or above. 

*  Subject to the amount of water  is available for water sampling. 

 

Laboratory Analytical Methods 

5.17 Analysis, including SS, will be carried out in a HOKLAS or other international 

accredited laboratory. The following table shows the standard test methods of the 

proposed determinants for laboratory analysis. 
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Table 5.3 Methods for Laboratory Analysis for Water Samples 

Parameters (Unit) Proposed Method Reporting Limit 

SS  APHA 17ed 2540 D 2.5 mg/L 

Oil and Grease In-house Method SOP 024 5 mg/L 

Oxygen Demand (Chemical) APHA 19e 5220 B 5 mg O2/L 

TPH TPH (C6-C9) USEPA 8260 50 mg/kg 

 TPH (C10-C14)  

TPH (C15-C28) 

TPH (C29-C36)  

BTEX benzene  USEPA 8260 0.2 mg/kg 

toluene 0.2 mg/kg 

ethylbenzene 0.2 mg/kg 

xylenes 0.4 mg/kg 

Arsenic  In-house method SOP053 (ICP-

ES) 

0.05mg/L or 5 

mg/kg 

Lead In-house method SOP053 (ICP-

ES) 

 0.01mg/L or 5 

mg/kg 

Copper In-house method SOP053 (ICP-

ES) 

5 mg/kg 

Notes: 

APHA =  American Public Health Association: Standard Methods for the Examination of Water and 

Wastewater Ed 19 

 

5.18 The testing laboratory will be HOKLAS accredited (or if not, approved by the ER) and 

comprehensive quality assurance and control procedures in place in order to ensure 

quality and consistency in results. 

5.19 The ET will provide the ER with one copy of the relevant chapters of the "Standard 

Methods for the Examination of Water and Wastewater" updated edition and any other 

relevant document for his reference upon request. 

Event and Action plan for water quality 

5.20 When the monitoring results of the water quality parameters at any proposed monitoring 

stations exceed the water quality criteria, the action in accordance with the Action Plan 

in Table 5.4 will be carried out. 
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TABLE 5.4  EVENT AND ACTION PLAN FOR WATER QUALITY 

EVENT 
ACTION 

ET IEC ER CONTRACTOR 

ACTION LEVEL     
Action level 
being exceeded 
by one sampling 
day 

1. Repeat in situ measurement to 
confirm findings; 

2. Identify source(s) of impact; 
3. Inform IEC, contractor and ER; 
4. Check monitoring data, all plant, 

equipment and Contractor’s 
working methods. 

5.  Discuss mitigation measures with 
IEC and Contractor 

6.   Repeat measurement on next day 
of exceedance. 

1. Discuss with ET and 
Contractor on the mitigation 
measures.  Review proposals 
on mitigation measures 
submitted by Contractor and 
advise the ER accordingly; and 

2. Assess the effectiveness of the 
implemented mitigation 
measures. 

1. Discuss with IEC on the 
proposed mitigation measures; 
and 

2. Make agreement on the 
mitigation measures to be 
implemented. 

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

2. Rectify unacceptable practice; 
3. Check all plant and equipment; 
4. Consider changes of working 

methods; 
5. Discuss with ET and IEC and 

propose mitigation measures to IEC 
and ER; 

6. Implement the agreed mitigation 
measures. 

Action level 
being exceeded 
by more than one 
consecutive 
sampling days 

 

1.  Repeat in-situ measurement to 
confirm findings; 

2. Identify source(s) of impact; 
3. Inform IEC, contractor; 
4. Check monitoring data, all plant, 

equipment and Contractor’s 
working methods; 

5. Discuss mitigation measures with 
IEC, ER  and Contractor; 

6. Ensure mitigation measures are 
implemented; 

7. Prepare to increase the monitoring 
frequency to daily; 

8.  Repeat measurement on next day 
of exceedance. 

1. Discuss with ET and 
Contractor on the mitigation 
measures.  Review proposals 
on mitigation measures 
submitted by Contractor and 
advise the ER accordingly; and 

2. Assess the effectiveness of the 
implemented mitigation 
measures. 

1. Discuss with IEC on the 
proposed mitigation measures; 
and 

2. Make agreement on the 
mitigation measures to be 
implemented. 

3. Assess the effectiveness of the 
implemented mitigation 
measures. 

 

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

2.  Rectify unacceptable practice; 
3.  Check all plant and equipment and  
4.  Consider changes of working 

methods; 
5.   Discuss with ET and IEC and 

propose mitigation measures to IEC 
and ER within 3 working days; 

6.  Implement the agreed mitigation 
measures. 

LIMIT LEVEL     
Limit level being 
exceeded by one 
sampling day 

 

1. Repeat measurement on next of 
exceedance to confirm findings; 

2. Identify source(s) of impact; 
3. Inform IEC, contractor, ER and 

EPD; 
4. Check monitoring data, all plant,  

equipment and Contractor’s 
working  

1. Check monitoring data 
submitted by ET and 
Contractor’s working 
methods. 

2.  Discuss with ET and 
Contractor on  possible 
mitigation measures; 

3.  Review the proposed 

1. Confirm receipt of notification 
of failure in writing 

2. Discuss with IEC, ET and 
Contractor on the proposed 
mitigation. 

3.  Request Contractor to view 
the working methods. 

4.  Ensure mitigation measures 

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

2. Rectify unacceptable practice; 
3  Check all plant and equipment and 

consider changes of working 
methods; 

4.  Discuss with ET, IEC and ER and 
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EVENT 
ACTION 

ET IEC ER CONTRACTOR 

methods; 
5. Discuss mitigation measures with 

IEC, ER and Contractor. 

mitigation measures submitted 
by Contractor and advise the 
ER accordingly; 

 

are properly implemented. 
 
 

propose mitigation measures to ER 
and IEC within 3 working days; 

5. Implement the agreed mitigation 
measures. 

 
Limit level being 
exceeded by 
more than one 
consecutive 
sampling days 

1. Repeat measurement on next of 
exceedance to confirm findings; 

2. Identify source(s) of impact; 
3. Inform IEC, contractor, ER and 

EPD; 
4.  Check monitoring data, all plant,  

equipment and Contractor’s 
working  

methods; 
5. Discuss mitigation measures with 

IEC, ER and Contractor; 
6. Ensure mitigation measures are 

implemented; 
7. Increase the monitoring frequency 

to daily until no exceedance of 
Limit level for two consecutive 
days. 

 

1.  Check monitoring data 
submitted by ET and 
Contractor’s working 
methods. 

2.  Discuss with ET and 
Contractor on possible 
mitigation measures; 

3.  Review the proposed 
mitigation measures submitted 
by Contractor and advise the 
ER accordingly; 

4.  Supervise the implementation 
of mitigation measures. 

 

1.  Discuss with IEC, ET and 
Contractor on the proposed 
mitigation measures; 

2.  Request Contractor to 
critically review the working 
methods; 

3.  Make agreement on the 
mitigation measures to be 
implemented; 

4.  Ensure mitigation measures 
are properly implemented; 

5.  Consider and instruct, if 
necessary, the Contractor to 
slow down or to stop all or 
part of the construction 
activities until no exceedance 
of Limit level 

1. Take immediate action to avoid 
further exceedance 

2. Discuss with ET, IEC and ER and 
propose mitigation measures to ER 
and IEC within 3 working days; 

3. Implement the agreed mitigation 
measures; 

4. Resubmit proposals of mitigation 
measures if problem still not under 
control; 

5. As directed by the Supervising 
Officer, to slow down or to stop all 
or part of the construction activities 
until no exceedance of Limit level. 
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