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	2 AIR QUALITY
	2.1 Introduction
	2.1.1 In this section, the general requirements, methodology, equipment, monitoring locations, criteria and protocols for the monitoring and audit of air quality impacts during the construction phase of all WDII and CWB works, including entrustment works from HyD, are presented.  The specific air quality EM&A requirements for each of Designated Projects are defined in Appendices D to I.  As the construction dust is the prime concern, TSP levels shall be monitored to evaluate the dust impact during the construction phase.
	2.1.2 The findings of the EIA also indicated that the existing odour sources at CBTS would have potential odour impact on the planned Air Sensitive Receivers (ASR) under WDII Project during operation phase of the Project.  Odour monitoring would be required to determine the effectiveness of mitigation measures and monitor the residual odour impact on the planned ASR.
	2.1.3 There will be no exceedance of AQOs at the sensitive receivers and hence air quality monitoring is considered not necessary during the operation phase of the Project. Nevertheless, the operator for the proposed CWB tunnel, HyD, will conduct air quality monitoring for the operation performance of the EVB ventilation shaft.  Details of the air quality monitoring should be formulated in the detailed design stage subject to agreement between EPD and HyD.
	2.1.4 During operational phase, this Project will not create any new odour source.  However, odour nuisance associated with the Causeway Bay Typhoon Shelter (CBTS) is an existing environmental problem.  In order to improve the environment, this Project will take the opportunities to mitigate the potential sources of odour nuisance within the Project area so as to alleviate this existing environmental problem as well as to provide an acceptable environment for the future land uses within the project area (including the proposed open space at the northern breakwater).  Enhancement measures have been formulated to alleviate this existing odour problem.   With the implementation of the enhancement measures, the predicted odour levels in the vicinity of CBTS would be reduced significantly.  In other words, this Project will alleviate the existing odour problems in the vicinity of CBTS to a large extent by implementing the proposed enhancement measures.  To ascertain the effectiveness of the Enhancement Package over time, and to monitor any on-going odour impacts at the ASRs, regular monitoring of odour impacts in the first five years upon commissioning of the Project is proposed during the operational phase.

	2.2 Air Quality Parameters
	Construction Phase
	2.2.1 Monitoring and audit of the TSP levels shall be carried out by the ET to ensure that any deteriorating air quality could be readily detected and timely action taken to rectify the situation.
	2.2.2 One-hour and 24-hour TSP levels should be measured to indicate the impacts of construction dust on air quality.  The 24-hour TSP levels shall be measured by following the standard high volume sampling method as set out in the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50), Appendix B.
	2.2.3 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, and any other local atmospheric factors affecting or affected by site conditions, etc., shall be recorded down in detail.  A sample data sheet is shown in Appendix B1.
	2.2.4 The locations of air sensitive receivers (ASRs) within and adjacent to the Project work site are shown in Figure 2.1.

	Operation Phase
	2.2.5 Odour patrol should be conducted by independent trained personnel / competent persons patrolling and sniffing at the planned ASR to indicate the operational odour impacts.
	2.2.6 During the operation phase, the operator for the proposed CWB tunnel, HyD, will conduct air quality monitoring of NO2 and RSP concentrations in a regular interval to indicate the operation performance of the EVB ventilation shaft. The methodology, equipment, monitoring locations, an criteria for the monitoring should be formulated in the detailed design stage subject to agreement between EPD and HyD.

	2.3 Monitoring Equipment
	Construction Phase
	2.3.1 High volume samplers (HVSs) in compliance with the following specifications shall be used for carrying out the 1-hour and 24-hour TSP monitoring:
	2.3.2 The ET is responsible for provision of the monitoring equipment.  They shall ensure that sufficient number of HVSs with an appropriate calibration kit are available for carrying out the baseline monitoring, regular impact 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.
	2.3.3 Initial calibration of dust monitoring equipment shall be conducted upon installation and thereafter at bi-monthly intervals.  The transfer standard shall be traceable to the internationally recognised primary standard and be calibrated annually.  The concern parties such as IEC shall properly document the calibration data for future reference.  All the data should be converted into standard temperature and pressure condition.
	2.3.4 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 in the data sheet as mentioned in Appendix B1.
	2.3.5 If the ET proposes to use a direct reading dust meter to measure 1-hour TSP levels, he shall submit sufficient information to the IEC  to prove that the instrument is capable of achieving a comparable result to the HVS.  The instrument should also be calibrated regularly, and the 1-hour sampling shall be determined periodically by the HVS to check the validity and accuracy of the results measured by direct reading method.
	2.3.6 Wind data monitoring equipment shall also be provided and set up set up for logging wind speed and wind direction near the dust monitoring locations.  The equipment installation location shall be proposed by the ET and agreed with the IEC.  For installation and operation of wind data monitoring equipment, the following points shall be observed:
	2.3.7 In exceptional situations, the ET may propose alternative methods to obtain representative wind data upon approval from the ER and agreement from the IEC.

	2.4 Laboratory Measurement / Analysis
	Construction Phase
	2.4.1 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 should be HOKLAS accredited.
	2.4.2 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 ER and the measurement procedures shall be witnessed by the IEC.  Any measurement performed by the laboratory shall be demonstrated to the satisfaction of the ER and IEC.  IEC shall regularly audit to the measurement performed by the laboratory to ensure the accuracy of measurement results.  The ET Leader shall provide the ER with one copy of the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50), Appendix B for his reference.
	2.4.3 Filter paper of size 8" x 10" shall be labelled before sampling.  It shall be a clean filter paper with no pinholes, and shall be conditioned in a humidity-controlled chamber for over 24-hours and be pre-weighed before use for the sampling.
	2.4.4 After sampling, the filter paper loaded with dust shall be kept in a clean and tightly sealed plastic 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 readout down to 0.1 mg.  The balance shall be regularly calibrated against a traceable standard.
	2.4.5 All the collected samples shall be kept in a good condition for 6 months before disposal.

	2.5 Monitoring Locations
	2.5.1 The dust monitoring stations for construction phase are presented in Table 2.1 and only the proposed locations are shown in Figure 2.2.  The odour monitoring route for construction and operation phases are shown in Figure 2.3.

	2.6 Baseline Monitoring
	Construction Phase
	2.6.1 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.  The selected baseline monitoring stations should reflect baseline conditions at the impact stations.  One-hour sampling should also be done at least 3 times per day while the highest dust impact is expected.
	2.6.2 During the baseline monitoring, there should not be any construction or dust generation activities in the vicinity of the monitoring stations.  Before commencing baseline monitoring, the ET shall inform the IEC of the baseline monitoring programme such that the ER can conduct on-site audit to ensure accuracy of the baseline monitoring results.
	2.6.3 In case the baseline monitoring cannot be carried out at the designated monitoring locations during the baseline monitoring period, the ET Leader shall carry out the monitoring at alternative locations that 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 the IEC.
	2.6.4 In exceptional cases, when insufficient baseline monitoring data or questionable results are obtained, the ET shall liaise with the IEC and EPD  to agree on an appropriate set of data to be used as a baseline reference and submit to ER for approval.
	2.6.5 Ambient conditions may vary seasonally and shall be reviewed once every three months.  When the ambient conditions have changed and a repeat of the baseline monitoring is required to be carried out for obtaining the updated baseline levels, the monitoring should be at times when the Contractor's activities are not generating dust, at least in the proximity of the monitoring stations.  Should change in ambient conditions be determined, the baseline levels and, in turn, the air quality criteria, should be revised.  The revised baseline levels and air quality criteria should be agreed with the IEC and EPD.

	Operation Phase
	2.6.6 One year prior to the commissioning of the Project, a programme to monitor odour intensity / odour patrol along the monitoring route as shown in Figure 2.3 shall be undertaken.
	2.6.7 The measured results at ASR will serve as the baseline data set prior to the commissioning of the Project.  These will be compared with the results obtained during the impact monitoring stage.
	2.6.8 In addition, the following information shall be obtained:
	2.6.9 The baseline monitoring events shall be carried out every three months at the same location within the year before the Project commissioned.

	2.7 Impact Monitoring of Construction Air Quality Impact
	2.7.1 The ET shall carry out impact monitoring during the course of the Works.  For regular impact monitoring, the 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 should be undertaken when the highest dust impact occurs.  Before commencing baseline 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.
	2.7.2 The specific time to start and stop the 24-hour TSP monitoring shall be clearly defined for each location and be strictly followed by the operator.
	2.7.3 In case of non-compliance with the air quality criteria, more frequent monitoring, as specified in the Action Plan in the following section, shall be conducted within 24 hours after the result is obtained.  This additional monitoring shall be continued until the excessive dust emission or the deterioration in air quality is rectified.

	2.8 Impact Monitoring of Operation Air Quality Impact
	2.8.1 Odour monitoring in the form of odour patrol shall be conducted by the CEDD at the proposed monitoring route as shown in Figure 2.3.
	2.8.2 The odour monitoring programme shall be conducted for a period of five years during the operation of the Project. The monitoring events shall be carried out during daytime and during the period of July to September on a monthly basis in order to capture the likely worst case scenario of a year.
	2.8.3 The monitoring shall not be conducted on rainy days. Hourly meteorological conditions (temperature, wind speed & direction, humidity) shall be recorded throughout the monitoring period.

	Odour Patrol
	2.8.4 Odour patrol shall be conducted by independent trained personnel / competent persons patrolling and sniffing around the shore and breakwaters as shown in Figure 2.3 to detect any odour at the concerned hours.
	2.8.5 The independent trained personnel / competent persons shall:
	 have their individual odour threshold of n-butanol in nitrogen gas in the range of 20 to 80 ppb/v required by the European Standard Method (EN 13725).
	 be at least 16 years of age and willing and able to follow instructions.
	 be free from any respiratory illnesses.
	 be engaged for a sufficient period to build up and monitor/detect at several monitoring location;
	 not be allowed to smoke, eat, drink (except water) or use chewing gum or sweets 30 min before and during odour intensity analysis;
	 take great care not to cause any interference with their own perception or that of others by lack of personal hygiene or the use of perfumes, deodorants, body lotions or cosmetics;
	 not communicate with each other about the results of their choices.
	2.8.6 At least three independent trained personnel / competent persons shall be selected to form a patrol team to conduct the odour intensity analysis, who should participated in a set of screening tests.
	2.8.7 Subject to the prevailing weather forecast condition, odour patrol shall be conducted by independent trained personnel / competent persons at the downwind locations. During the patrol, the sequence should start from less odorous locations to stronger odorous locations.
	2.8.8 The independent trained personnel / competent persons shall use their nose (olfactory sensors) to sniff odours at different locations. The main odour emission sources and the areas to be affected by the odour nuisance shall be identified.
	2.8.9 The perceived odour intensity is to be divided into 5 levels which are ranked in the descending order as follows:
	 0 - Not detected. No odour perceived or an odour so weak that it can not be easily characterised or described;
	 1 - Slight Identifiable odour, and slight chance to have odour nuisance;
	 2 - Moderate Identifiable odour, and moderate chance to have odour nuisance;
	 3 - Strong Identifiable,  likely to have odour nuisance;
	 4 - Extreme Severe odour, and unacceptable odour level.
	2.8.10 The independent trained personnel / competent persons shall record the findings including odour intensity, odour nature and possible odour sources, and also the local wind speed and direction at each location. In addition, some relevant meteorological data such as daily average temperature, and daily average humidity, on that surveyed day shall be obtained from the Hong Kong Observatory Station for reference.

	2.9 Environmental Quality Performance Limits
	2.9.1 The baseline monitoring results form the basis for determining the air quality criteria for the impact monitoring.  The ET shall compare the impact monitoring results with air quality criteria set up for 24-hour TSP and 1-hour TSP and odour criteria.  Table 2.2 shows the air quality criteria, namely Action and Limit levels to be used.

	2.10 Event and Action Plan
	2.10.1 Should non-compliance of the air quality criteria occur, actions in accordance with the Action Plan in Table 2.3 and 2.4 shall be carried out.

	2.11 Mitigation Measures
	Construction Phase
	2.11.1 As described in the EIA Report, the ASRs from Central to Causeway Bay would comply with AQO and EIAO-TM criteria during construction phase of each Designated Projects.  The mitigation measures proposed for each Designated Projects are presented in Appendices D to I.

	Operation Phase
	2.11.2 Existing odour pollution sources would have potential odour impact on the planned ASR.  The following mitigation measures are recommended to be implemented to reduce the odour impact in future.
	2.11.3 The implementation schedule for the mitigation measures during construction phase and operation phase is presented in Appendix A.
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	5 WASTE MANAGEMENT
	5.1 Introduction
	5.1.1 Waste management will be the contractor’s responsibility to ensure that all wastes produced during the construction of the Project are handled, stored and disposed of in accordance with the recommended good waste management practices and EPD’s regulations and requirements.  The contractor will be required to ensure that loss of dredged material does not take place during transportation of the material in barges to the designated marine disposal ground.
	5.1.2 Other waste materials generated during the construction activities, such as construction and demolition (C&D) materials, chemical wastes and general refuse from the workforce, 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 generated during construction are not disposed of into the surrounding marine waters.  The Contractor will be responsible for the implementation of any mitigation measures to minimise waste or redress problems arising from the waste materials.

	5.2 Waste Control and Mitigation Measures
	5.2.1 Mitigation measures for waste management of the Projects are summarised below. Specific mitigation measures for each Schedule 2 Designated Projects are presented in Appendices D to I. The Implementation Schedule of the recommended mitigation measures is presented in Appendix A. With the appropriate handling, storage and removal of waste arisings during the construction of the Project as defined below, the potential to cause adverse environmental impacts will be minimised.  In order to ensure that the mitigation measures are properly implemented by the Contractor, regular site inspections by the ET shall be carried out at least once per week. Details of the audit requirements are set out in Section 9 of this EM&A Manual.
	Dredged Marine Sediments

	5.2.2 The basic requirements and procedures for dredged mud disposal are specified under the ETWB TCW No. 34/2002.  The MFC is responsible for the provision and management of disposal capacity for dredged/excavated sediment, and DEP is responsible for the issue of permits for marine disposal under the provisions of the Dumping at Sea Ordinance (Cap. 466).
	5.2.3 The dredged marine sediments would be loaded onto barges and transported to and disposed of at the designated disposal sites at South of Cheung Chau, Eat of Ninepin, East of Tung Lung Chau, South of Tsing Yi and East of Sha Chau to be allocated by the Marine Fill Committee depending on their level of contamination after consultation with the MFC and EPD.  Based on the chemical screening results, the majority of the marine sediment to be dredged was classified as contaminated and would require Type 2 confined marine disposal.  In accordance with the ETWB TCW No. 34/2002, the contaminated material must be dredged and transported with great care, and the mitigation measures recommended in Section 6 of this Report should be strictly followed.  Furthermore, the dredged contaminated sediment must be effectively isolated from the environment upon final disposal and the project proponent will consult the Marine Fill Committee about the disposal requirement.  The final disposal site will be determined by the Marine Fill Committee and a dumping licence will be obtained from EPD prior to the commencement of the dredging works.
	5.2.4 Based on the biological screening results, the Category H (>10xLCEL) sediment which failed the biological testing would require Type 3 special disposal.  The volume of Category H sediment from the Causeway Bay typhoon shelter which would require special disposal arrangements is estimated to be approximately 0.05 Mm3.  It was agreed with EPD during the WDII Comprehensive Feasibility Study (CFS) that special disposal arrangements, rather than pre-treatment, would be appropriate provided there would be negligible loss of sediment to the marine environment during the dumping operations.()  A detailed review of possible special disposal arrangements for the contaminated sediment was carried out in the WDII CFS with the objective of keeping the loss of sediment to the surrounding marine environment to a negligible extent.  The method pursued as having the least potential for loss of contaminants to the marine environment is by containment of the sediments in geosynthetic containers.  A feasible containment method is proposed whereby the dredged sediments are sealed in geosynthetic containers and, at the disposal site, the containers would be dropped into the designated contaminated mud pit where they would be covered by further mud disposal and later by the mud pit capping, thereby meeting the requirements for fully confined mud disposal.  The technology is readily available for the manufacture of the geosynthetic containers to the project-specific requirements.  Similar disposal methods have been used for projects in Europe, the USA and Japan (for example, geosynthetic fabric containers have been used to contain contaminated dredged sediment at Marina Del Rey in California and Yokohama Port in Japan) and the issues of fill retention by the geosynthetic fabrics, possible rupture of the containers and sediment loss due to impact of the container on the seabed have been addressed.()  The recommended field trials were undertaken during the WDII Design and Construction (D&C) consultancy (Agreement No. CE54/2001 (CE)) using uncontaminated mud to demonstrate the feasibility of the proposed method.
	5.2.5 The ACE Report() [to be endorsed by ACE] on the field trials of geosynthetic containers concluded that disposal by sealing the dredged sediments in geosynthetic containers and dropping these containers into the contaminated mud pits at East Sha Chau has been shown to be a successful and viable disposal method.  The use of a geosynthetic container system for special disposal was considered to be an effective system with negligible loss of contaminants to the marine environment during disposal.  The container design and handling method were refined through the field trials for the determination of the optimal design and handling method.
	5.2.6 It will be the responsibility of the Contractor to satisfy the appropriate authorities that the contamination levels of the marine sediment to be dredged have been analysed and recorded.  According to the ETWB TCW No. 34/2002, this will involve the submission of a formal Sediment Quality Report to the DEP, at least 3 months prior to the dredging contract being tendered.
	5.2.7 During transportation and disposal of the dredged marine sediments requiring Type 1 and Type 2 disposal, the following measures should be taken to minimise potential impacts on water quality:
	Good Site Practices

	5.2.8 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 construction activities include:
	Waste Reduction Measures

	5.2.9 Good management and control can prevent the generation of a significant amount of waste.  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:
	5.2.10 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.
	General Refuse

	5.2.11 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.  Preferably an enclosed and covered area should be provided to reduce the occurrence of 'wind blown' light material.
	Chemical Wastes

	5.2.12 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.
	Construction and Demolition Material

	5.2.13 The C&D material should be sorted on-site into inert C&D material (that is, public fill) and C&D waste.  Considering that a large quantity of C&D material will be generated from the demolition works and excavation for the tunnel construction and in order to minimise the impact resulting from collection and transportation of material for off-site disposal, it is recommended that the inert C&D material should be re-used on-site in the reclamation works as far as practicable.  All the suitable (inert) material should be broken down to 250 mm in size for reuse as public fill and surcharge in the WDII reclamation.  C&D waste, such as wood, glass, plastic, steel and other metals should be reused 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.  The quantities of C&D materials generated is estimated to be approximately 2.915Mm3 and around 1.17Mm3 will be reused on-site and the remaining surplus of around 1.745Mm3 will be disposed off-site.
	5.2.14 In order to monitor the disposal of public fill and C&D waste at public fill reception 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.
	5.2.15 Bentonite slurries used in diaphragm wall and bore-pile construction should be reconditioned and reused wherever practicable.  The disposal of residual used bentonite slurry should follow the good practice guidelines stated in ProPECC PN 1/94 “Construction Site Drainage” and listed as follows:
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	6 LAND CONTAMINATION
	6.1 Introduction
	6.1.1 In this section, the EM&A works during construction phase associated with the soil remediation at A King Marine shipyard are presented.  As no potential land contamination impacts are expected during the operation of the development, EM&A works during operational phase is considered not necessary.

	6.2 Remedial Action
	6.2.1 The estimated quantity, nature and the proposed remediation methods for the contaminated soil at A King Shipyard are shown in Table 6.1 while the estimated contamination extent are shown in Figure 6.1.  In summary, the contaminated soil shall be treated by either ‘excavation and landfill disposal’ or ‘ex-situ cement solidification / stabilization (CS/S)’.
	6.2.2 The following key steps/milestones shall be carried out for the handling/treatment of contaminated soil:
	Landfill Disposal for TPH contaminated soil
	6.2.3 The essential steps for the excavation and landfill disposal are attached in Appendix J.
	6.2.4 Excavation of TPH contaminated soil shall be carried out as shown in Figure 6.2 (Area B1).  It is anticipated that the excavation works will be of short duration and where practicable, no excavation shall be allowed on rainy days to avoid possible migration of contaminants while working on site and during disposal.  Stockpiling is not recommended, as all excavated soil shall be transported to a designated landfill on every working day.  A disposal license / permit shall be granted from EPD for the disposal of the contaminated soil to EPD’s designated landfill prior to excavation.
	6.2.5 While stockpiling of contamination soil is required, the stockpile shall be fully covered by impermeable sheeting to prevent dust emission and runoff.  The assigned area shall have suitable warning posted.  Impermeable sheeting shall also be placed at the bottom of the stockpile and leachate collection sump shall be constructed along the perimeter of the stockpile to prevent leachate from contaminating the underlying soil / groundwater.  The collected leachate shall be disposed of as chemical waste.
	6.2.6 General construction practice shall be exercised to control the spread of dust from the site to the nearby residential areas. Decontamination shall be properly executed to workers and vehicles before leaving the site.
	6.2.7 Due care must be exercised during the transportation of the excavated contaminated soil to the landfill for disposal.  The soil shall be properly contained and covered to avoid spillage during transportation.  Suitable warning signs about the nature of the contaminated soil shall be displayed on both the vehicle and the soil itself.
	6.2.8 A closure assessment shall be undertaken after the excavation to confirm the clean-up for the excavation of contaminated areas.  The objective is to determine if all organic contaminated soils have been fully removed.
	6.2.9 At least one sample from the base of the excavation and four samples evenly distributed along the boundary of the excavation pit shall be collected for laboratory analysis for TPH.  The parameters, detection limits and reference methods for the laboratory analysis of soil samples for closure assessment are tabulated in Table 6.2.
	6.2.10 If the laboratory analysis indicated that there is presence of contamination (ie above relevant Dutch B criteria), the excavation shall be extended further (with 0.5m increment in vertical direction and 1.0m in horizontal direction). Further sampling and confirmation test shall be undertaken. The process of excavation, sampling and confirmation test shall continue until all organic contaminated soils are removed.
	Excavation and Stockpile of Heavy Metals Contaminated Soil
	6.2.11 Excavation shall be carried out as shown in Figures 6.2 (Area B2, B3, C1 and C2).  Excavation at Area B2 and B3 shall only be carried out after the confirmation of clean-up at Area B1 for TPH as discussed above.
	6.2.12 The contaminated soil shall be excavated and transported to a designated area for treatment.  The treatment area would be preferably conducted near the designated area to minimise transportation of contaminated soil.  No excavation shall be allowed on rainy days to avoid possible migration of contaminants while working on site and during disposal.
	6.2.13 Measures as discussed in Section 6.3 shall also be implemented if applicable.
	6.2.14 A closure assessment to confirm the clean-up for the excavation of contaminated areas shall be undertaken.  The objective is to determine if all contaminated soil has been removed before filling takes place.
	6.2.15 Confirmatory soil sampling shall be collected at the side walls and at the bottom of the excavation pit. It is proposed that one soil sample at the base of the excavation and at least four samples at mid-depth of the excavation pit boundary be collected for laboratory analysis.  The soil sampling and testing procedures must be carried out to confirm soil at the final boundary of the excavation pit is ‘clean’ (ie below relevant Dutch B criteria), before the backfilling takes place.
	6.2.16 The confirmatory soil samples shall be collected using stainless steel hand tools and contained in appropriate containers as provided by the laboratory.  During sampling, the sampling tools shall be decontaminated by thoroughly washing with laboratory-grade detergent and then rinsing by clean water.  At each sampling point, sufficient soil sample shall be taken to fill up the container upon sample collection.  The collected soil samples shall be analyzed by a HOKLAS accredited laboratory.  The parameters, detection limits, reference methods and corresponding Dutch B criteria for the laboratory analysis of soil samples for the closure assessment are tabulated in Table 6.3.
	6.2.17 If the laboratory analysis indicated that there is presence of contamination (ie above relevant Dutch B criteria), the excavation shall be extended further (with 0.5m increment in vertical direction and 1.0m in horizontal direction). Further sampling and confirmation test shall be undertaken. The process of excavation, sampling and confirmation test shall continue until all contaminated soils are removed.
	Cement Solidification/Stabilisation and Treatment Performance Test
	6.2.18 Prior to solidification, metal-contaminated soils shall be screened to segregate soil from debris, rock fragments, and other materials and to break soil clumps into sizes to allow effective mixing with solidifying agents.
	6.2.19 During the cement SS process, cement, water and other additive(s) (such as fly ash, lime, soluble silicates and clays) are added to the contaminated soils to form soil block.  It is important that soil/cement/water is uniformly mixed.  The cement solidification / stabilization mixing process can be carried out within a pugmill, lorry mixer or equivalent.
	6.2.20 The total volume of the concrete blocks could increase by up to about 10% from the original soil volume.  For easy handling, the solidified blocks shall be broken up into a number of smaller blocks after verification procedure.  Considerations for cement solidification /stabilisation shall include the followings:
	6.2.21 The soil mixture in the concrete blocks shall be solidified within about 1 week.  Test for leachability shall then be carried out.  The sampling frequency for the leachability test shall be 1 TCLP sample per 100 m3 of broken up hardened mixture after cement SS treatment.  Each TCLP sample shall be a composite sample collected at 5 locations over the treated pile and roughly the same volume of sample shall be collected at each of the 5 locations so that the composite sample is not biased.
	6.2.22 Any hardened samples to be submitted to laboratory for TCLP analysis shall be broken up by the Contractor to small pieces with maximum diameter of 10cm.  The sample preparation method of USEPA Method 1311 shall be followed for the TCLP analysis.  It is specified in USEPA Method 1311 that the maximum grain size of samples to be analysed is 1cm.  As such, the samples shall be further broken up in the laboratory prior to TCLP analysis.  TCLP tests shall be conducted in accordance with USEPA Method 1311 and USEPA Method 6020 for metals lead, copper, barium and zinc.  The results of the TCLP tests shall comply with the “Universal Treatment Standards” (UTS) before reuse on site.  As there are no UTS standards for copper, the acceptance criteria for copper adopted in the Decommissioning of Cheoy Lee Shipyard, which made comparison between Drinking Water Standards for the USEPA and the USEPA Federal Register, was therefore used.  The UTS for the concerned heavy metals are listed in Table 6.4 below.
	6.2.23 Any pile of broken up solidified mixture that does not meet the concerned UTS shall be crushed and re-treated by cement solidification.  The re-treated pile shall be tested again for TCLP to confirm if it can be reused on site.
	6.2.24 The treated material shall be allowed to set to achieve the unconfined compressive strength (UCS) of not less than 1 mPa with reference to the USEPA guidelines (1986) – Handbook for Stabilization / Solidification of Hazardous Wastes, EPA/540/2-96-00.  The test procedure of UCS test shall be based on BS 1377.
	Handling of Treated Soil
	6.2.25 Upon completion of the leachability testing and meeting the UTS and the UCS requirements, the solidified materials shall be reused on site as filling materials.  As the maximum grain size of filling material is 250mm (according to the general practice), the solidified soil shall be broken down to below this size before being used as filling materials.  Whenever the soil is to be reused as filling materials, the soil shall be put below at least 1m of clean fill layer.
	Preparation and Submission of Remediation Report
	6.2.26 A Remediation Report shall be prepared and submitted to EPD for record.  The Remediation Report shall demonstrate that the clean-up is adequate and all excavated contaminated soil has either undergone the proper soil remediation to meet the relevant standards or disposed properly at designated landfill.  All relevant information, including details of closure assessment, sampling results, photographs, certification of independent checker, quantity of treated soil and final backfill site of treated soil shall be included in the report.

	6.3 Mitigation Measures during Construction Phase
	6.3.1 The Contractor for the excavation works shall take note of the following points for excavation:
	6.3.2 The following environmental mitigation measures should be strictly followed during the operation and/or maintenance of the cement solidification and stabilization facilities:
	6.3.3 The implementation schedule for the mitigation measures is presented in Appendix A.
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	9 SITE ENVIRONMENTAL AUDIT
	9.1 Site Inspection
	9.1.1 Site inspection provides a direct means to initiate and enforce specified environmental protection and pollution control measures.  These shall be undertaken 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.
	9.1.2 The ET Leader shall be responsible for formulating the environmental site inspection, the deficiency and action reporting system, and for carrying out the site inspection works.  Within 21 days of the construction contract commencement, he shall submit a proposal for site inspection and deficiency and 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.
	9.1.3 Regular site inspections shall be carried out at least once per week.  The areas of inspection shall not be limited to the environmental situation, 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 Leader shall make reference to the following information in conducting the inspection:
	9.1.4 The Contractor shall keep the ET Leader updated with all relevant information on the construction contract necessary for him 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.  The Contractor shall follow the procedures and time-frame as stipulated in the environmental site inspection, and the deficiency and action reporting system formulated by the ET Leader, to report on any remedial measures subsequent to the site inspections.
	9.1.5 Ad hoc site inspections shall also be carried out if significant environmental 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 Action Plan for environmental monitoring and audit.

	9.2 Compliance with Legal and Contractual Requirements
	9.2.1 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.
	9.2.2 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.
	9.2.3 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.
	9.2.4 The Contractor shall regularly copy relevant documents to the ET Leader so that works checking can be carried out.  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 request.
	9.2.5 After reviewing the document, the ET Leader shall advise the IEC and 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 shall also advise the Contractor and the ER accordingly.
	9.2.6 Upon receipt of the advice, the Contractor shall undertake immediate action to correct the situation.  The ER shall follow up to ensure that appropriate action has been taken in order to satisfy contractual and legal requirements.

	9.3 Environmental Complaints
	9.3.1 Complaints shall be referred to the ET Leader for action.  The ET Leader shall undertake the following procedures upon receipt of any complaint:
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	10 REPORTING
	10.1 General
	10.1.1 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 on diskettes.  The formats for air quality, noise and water quality monitoring data to be submitted on diskette are shown in Appendix B.
	10.1.2 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.

	10.2 Baseline Monitoring Report
	10.2.1 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 the EPD.  The ET Leader shall liaise with the relevant parties on the exact number of copies they require.  The report format and baseline monitoring data format shall be agreed with the EPD prior to submission.
	10.2.2 The baseline monitoring report shall include at least the following:

	10.3 Monthly EM&A Reports
	10.3.1 The results and findings of all EM&A work required in the 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 of 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 the 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.
	10.3.2 The ET leader shall review the number and location of monitoring stations and 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.
	10.3.3 The first monthly EM&A report shall include at least the following :
	10.3.4 Subsequent monthly EM&A reports shall include the following:

	10.4 Quarterly EM&A Summary Reports
	10.4.1 A quarterly EM&A summary report of around 5 pages shall be produced and shall contain at least the following information:

	10.5 Final EM&A Review Reports
	10.5.1 The EM&A program shall be terminated upon completion of those construction activities that have the potential to result in a significant environmental impact.
	10.5.2 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.
	10.5.3 The ET Leader shall prepare and submit a final EM&A report within 14 working days after the completion of those construction activities that have the potential to result in a significant environmental impact.  The final EM&A report should contain at least the following information:

	10.6 Reporting for Post-construction / Post-Translocation Monitoring of Coral
	10.6.1 Prior to the commencement of construction phase of the Project and the coral translocation exercise, the ET shall prepare and submit a detailed transplantation plan and monitoring proposal of coral. The translocation plan and monitoring proposal shall be approved by AFCD.   A   baseline survey report shall be prepared and submitted to AFCD prior to the commencement of coral translocation exercise. Post-translocation monitoring report shall be prepared and submitted to AFCD within 2 weeks after the completion of coral translocation and each quarterly coral monitoring survey. The results of the post-translocation monitoring surveys should be reviewed with reference to the baseline survey results and findings of the condition of surrounding environment. The detailed reporting requirements of the post-translocation monitoring report shall be agreed with AFCD.

	10.7 Operation Phase EM&A Reporting
	10.8 Data Keeping
	10.8.1 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 magnetic media form, and the software copy must be available upon request.  Data format shall be agreed with the EPD.  All documents and data shall be kept for at least one year following completion of the construction contract.

	10.9 Interim Notifications of Environmental Quality Limit Exceedances
	10.9.1 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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