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1 Introduction

1.1 Background

Currently, around 6 million tonnes of waste are disposed each year at the three strategic
landfills in Hong Kong, including the West New Territories (WENT) Landfill, the South East
New Territories (SENT) Landfill, and the North East New Territories (NENT) Landfill.

At time of commissioning, the three landfills with a total capacity in the order of 140 Mm?
were expected to be able to meet the waste disposal needs of Hong Kong until 2020 or
beyond. The actual waste disposal rate at the landfills has been, however, higher than
expected. It is thus projected that the three existing landfills would last only until early-to-
mid next decade.

To tackle the problem, further efforts have been taken to reduce and recycle waste. Also,
the HKSAR Government has planned to develop Integrated Waste Management Facilities
(IWMF) to substantially reduce the volume of waste requiring landfill disposal. Yet these
measures could not obviate totally the need for new landfill capacity in Hong Kong,
especially as the implementation of IWMF will take time and as its residues will still need to
be disposed.

The Environmental Protection Department (EPD) of the HKSAR Government therefore
commissioned a study in Year 2000 on the Extension of Existing Landfills and Identification
of Potential New Waste Disposal Sites. Amongst the potential sites recommended in this
territory-wide study is the extension of the existing NENT Landfill, with a target capacity of
about 19 Mm?®. As shown in the attached Drawing No. 24315/01/001, the proposed
extension, of about 70 ha, is located immediately east of the existing NENT Landfill. A large
proportion of the Extension area is in fact the Stockpile and Borrow Area of the existing
landfill.

In February 2005, EPD appointed Ove Arup & Partners Hong Kong Ltd. To undertake a
detailed feasibility study for the NENT Landfill Extension (hereafter referred to “the Project”),
with the following key tasks: formulation and evaluation of layout options for the landfill
extension; EIA study; and conceptual design of landfill facilities.

1.2 Purpose and Scope of this Manual

Environmental Monitoring and Audit (EM&A) is an important aspect in the EIA process
which specifies the timeframe and responsibilities for the implementation of environmental
mitigation measures. The requirements on environmental monitoring (including baseline
and impact monitoring) are given in the EM&A Manual (the Manual) which is a
supplementary document to the EIA Study for the Project and prepared in accordance with
the requirements in the EIA Study Brief and Technical Memorandum on Environmental
Impact Assessment Process (TM-EIAQ).

The purpose of this EM&A Manual is to guide the establishment of an EM&A programme to
ensure compliance with the EIA recommendations, to assess the effectiveness of
recommended mitigation measures, and to identify further need for additional mitigation
measures or remedial action.

This Manual outlines the monitoring and audit requirements for the construction, operation,
restoration and aftercare stages of the NENT Landfill Extension. It aims to provide
systematic procedures for monitoring, auditing and minimising environmental impacts
associated with construction works and operational activities.

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

This Manual contains the following information:

L ]

1.3

Organisation, hierarchy and responsibilities of the DBO Contractor, Environmental
Team (ET), Independent Environmental Checker (IEC), and Independent Consultant
(IC), with respect to the EM&A requirements during the construction, operation,
restoration and aftercare phases of landfill extension;

Information on project organisation and programming of construction activities:

Requirements with respect to the construction schedule and necessary EM&A
programme to track the varying environmental impacts;

Full details of methodologies to be adopted, including all field, laboratory and analytical
procedures, and details on quality assurance;

Procedure for undertaking on-site environmental audits;
Definition of Action and Limit Levels:
Establishment of Event and Action Plans;

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

Requirements for reviewing the EIA predictions, implementation of mitigation measures,
and effectiveness of environmental protection and pollution control measures adopted;
and

Presentation of requirements for EM&A data and appropriate reporting procedures.

Description of the Project

1.3.

1 General Description of the Project

The development of the NENT Landfill Extension will involve the following works:

1.3.

Site formation, drainage diversion and preparation;

Installation of liner system;

Installation of leachate collection, treatment and disposal facilities:
Installation of gas collection, utilization and management facilities;
Operation and environmental monitoring of landfill;

Restoration and aftercare.

2 Key Project Requirements

The key project requirements for the NENT Landfill Extension are:

Development of sanitary landfill that covers an area of about 70ha with an estimated
void space of 21Mm?;

Provision of liner system for the landfill to prevent contamination of land and water
resources;

Provision of leachate collection, treatment and disposal facilities with sufficient capacity
for handling the leachate arising from the new landfill;

Provision of landfill gas (LFG) collection, utilisation and management facilities;
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* Provision of utilities, drainage and road network necessary for the proper operation of
the Project;

* Provision of facilities (both civil works and electrical and mechanical equipment) for
waste reception, inspection, charging, handling and compaction, and plant maintenance;

e Provision of facilities for site administration;

* Operation of landfill in compliance with all relevant engineering, geotechnical and
environmental standards;

¢ Restoration of landfill in compliance with all relevant engineering, geotechnical and
environmental standards;

e Provision of aftercare for the landfill for a period of about 30 years

e Carrying out environmental monitoring and audits throughout construction, operation,
restoration and aftercare of the landfill; and

* Implementation of environmental measures necessary for the protection of the
surrounding environment,

1.3.3 Size, Scale, Shape and Design of the Project

The landfill extension site will be a bowl-shape area with a large void space in the middle for
waste filling. The northwestern and southeastern boundaries of the landfill extension site
follow the ridgelines to maximise the landfill capacity. Some set back of the northern
boundary is included to minimise the impact to woodland and Lin Ma Hang Catchment. The
total site area is 70ha and the final height of the landfill would be +255mPD (Drawing No
24315/01/001 & 107). Various activities during construction, operation, restoration and
aftercare of landfill are discussed in the following sub-sections. The key design features are
summarised below:

e Bottom liner system — separate rubbish and leachate from groundwater;
e Landfill cells — store waste within the unit;
e Storm water drainage system — collect rain water run off on the landfill;

® Leachate collection system — collect liquid leaching from the waste mass and convey it
to a leachate treatment plant prior to discharging to Shek Wu Hui Sewage Treatment
Works;

e Gas collection system — collect gases formed during the decompositon of waste. These
gases will be treated and utilised for production of electricity on site; and

* Covering and capping — seal off the top of the landfill with a gas venting layer, an
impermeable mineral layer, a drainage layer of at least 0.5m and at least 1m of top soil.

1.3.4 Construction Phase Activities

Simple excavation and slope formation works will be carried out during the construction
stage. The permanent works comprise cut and fill earthworks, slope formation and earth
wall construction. The temporary works will involve the formations of temporary ditches
along the sides of excavations and associated drainage works, and material storage areas.
During site formation, sediment will be contained in permanent detention ponds/silt traps
that will be constructed according to landfill phasing. Final design and location of sediment
traps are yet to be decided, but are likely to be down gradient of each landfill phase or in the
downstream valleys near the existing waste reception area. Where possible they will be
maintained during the operation of each phase to ensure the effective control of operational
soil erosion problem.
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1.3.5 Operation Phase Activities

During operation, waste will be disposed of at individual landfill cells. Deposited waste will
be compacted to thin layers of up to two metres in thickness. The works will be maintained
at a gradient of not greater than 1 in 3 to ensure the effectiveness of the compaction
equipment.  Daily cover (about 150mm if soil cover used) will be applied to control
environmental nuisances such as windblown litter, odour, vermin, flies and birds. There are
other more effective alternative biodegradable materials for use as daily cover, including:

e Heavy duty reusable and biodegradable sheets;
e Biodegradable, non-reusable plastic films;

e Geotextiles; and

e Foams and sprays.

Advantages of using alternative daily cover over traditional methods may include
preservation of void space and soil material; biodegradable and less permeable to water
and gas (reduce water infiltration, odour and dust emission).

1.3.6 Restoration Phase Activities

Restoration is a process to restore a landfill site to a condition suitable for afteruse. After
completion of waste filling, final capping will be applied to minimise infiltration of rainwater
into the waste body thus reducing the amount of leachate generated. The capping system
normally includes a number of components including topsoil, subsoil, drainage layer and
barrier layer.

1.3.7 Aftercare Phase Activities

Aftercare is the work done after the replacement of the soil and includes cultivations,
fertilisation, planting, construction of pathways, access points, vegetation maintenance and
an ongoing long term commitment to the restored landfill. Landscaped berms will be
created and tree planting will be provided during the aftercare period for aesthetic purpose.

1.4 Project Programme

The Landfill Extension will start receiving waste only when the Existing NENT Landfill has
ceased operation. The timing of this has yet to be determined as it depends on the rate of
waste deliveries in the forthcoming period. Based on current predictions, the capacity of the
Existing Landfill will probably run out by early-to-mid next decade, by which time the Landfill
Extension shall start operation.

Taking into account of the time needed for mobilization and preparatory works prior to
commencement of receipt of waste, it may be necessary to award the Landfill Extension
contract towards the end of this decade, this should talling with Project Programme
anywhere else in the EIA. In order to ensure that new landfill space will be available before
the capacity of the existing landfill runs out.

It is anticipated that the DBO (Design-Build-Operate) contract form, which has hitherto
worked well for the existing waste management contracts (notably the three strategic landfill
contracts and the refuse transfer station contracts), will be adopted for NENT Landfill
Extension. Detailed design and formulation of technical details for the construction,
operation, restoration and aftercare of the NENT Landfill Extension will be carried out by the
DBO Contractor, in accordance with requirements stipulated in the Specification and other
documents of the DBO Contract.

A tentative outline programme for implementation of the NENT Landfill Extension is shown
in Appendix A. As pointed out above, the exact timing of the various activities may vary,
depending on actual volume of waste to be delivered in the forthcoming years.
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2 Scope of EM&A Programme

The requirements of EM&A programme should include the recommendations from the EIA
study and with reference to EPD’s “Environmental Monitoring and Audit Guidelines for
Development Projects in Hong Kong”. Detailed requirements of the EM&A programme for
construction, operation, restoration and aftercare phases of this Project are described in the
following sections of this EM&A Manual.

2.1 Objectives of EM&A Programme

The EM&A requirements recommended in the EIA Report will ensure compliance with the
specified mitigation measures. An EM&A programme should be designed based on these
requirements to achieve the following key objectives:

e Establishment of existing environmental setting of the site to assist the development of
landfill design and to establish a baseline against which any adverse environmental
impacts can be evaluated;

* Provision of a database against which any short- or long-term environmental impacts of
the Project can be determined against the Project compliance with regulatory
requirements, standards and Government policies;

* Verification of environmental impacts predicted in the EIA study and provision of an
early indication of any failure of environmental control measures or practices to achieve
the acceptable standards;

e Evaluation of environmental impacts during site preparation works and operational
phases of the landfill extension project to assist the determination of effectiveness of the
mitigation measures to be implemented, ensure compliance with the relevant
environmental regulations, and design of any additional mitigation measures
requirements;

® Provision of information to enable environmental audit of Project activities during
construction, operation, restoration and aftercare phases, and taking remedial action if
unexpected problems or unacceptable impacts arise; and

* Provision of a basis for long-term monitoring programme folllowing the completion of
works during the aftercare phase.

2.2 Organisation for EM&A Programme

The proposed project organisation and lines of responsibilities with respect to the EM&A
programme are shown in Appendix B, which consists of the Project Proponent
(EPD/WFG), DBO Contractor, Environmental Team (ET), Independent Environmental
Checker (IEC), and Independent Consultant (IC), etc. It should be established to take the
responsibilities for environmental protection for this landfill extension project. The IEC will
be appointed by the Project Proponent as part of the IC to conduct independent auditing of
the overall EM&A programme including environmental and operation monitoring,
implementation of mitigation measures, EM&A submissions, and any other submissions
required under the Environmental Permit (EP). The individual responsibilities are:

DBO Contractor

* Employment of an ET to carry out environmental monitoring, laboratory analysis and
reporting of environmental monitoring and audit;

* Provision of assistance to ET in carrying out monitoring and auditing;

e Submission of proposals of mitigation measures in case of exceedances of Action and
Limit (A/L) Levels in accordance with the Event and Action Plan (EAP);
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Implementation of mitigation measures to reduce the impacts where A/L Levels are
exceeded; and

Adherence to the agreed procedures for carrying out complaint investigation.

Setting up of all the required environmental monitoring stations;
Monitoring of various environmental parameters as required;

Analysis of 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;

Carrying out site inspections to investigate and audit the DBO Contractor's site practices,
equipment and work methodologies with respect to pollution control and environmental
mitigation, and take proactive actions to pre-empt problems;

Auditing and preparation of audit reports on environmental monitoring data and site
conditions;

Reporting of environmental monitoring and audit results to the IEC, DBO Contractor, IC
and Project Proponent or its delegated representative;

Recommendation of suitable mitigation measures to the DBO Contractor in case
exceedance of A/L Levels in accordance with the EAP; and

Undertaking of regular on-site audits/ inspections and reporting to the DBO Contractor
and IC of any potential non-compliance; and

Following up and closing out of non-compliance actions.

Review of EM&A programme by the ET (at not less than monthly intervals);
Auditing of monitoring activities and results (at not less than monthly intervals);
Reporting of audit results to the IC and Project Proponent in parallel;

Reviewing of EM&A reports (monthly, quarterly and annual summary reports) submitted
by the ET;

Reviewing of proposal of mitigation measures submitted by the DBO Contractor in
accordance with the EAP;

Checking of mitigation measures recommended in the EIA Report and EM&A Manual,
and ensuring they are properly implemented in timely manner when required; and

Reporting of findings of site inspections and other environmental performance reviews
to IC and Project Proponent.

Verification and checking DBO Contractor’s activities and ensure that the requirements
in the EM&A Manual are fully complied with;

Informing DBO Contractor when action is required to reduce impacts in accordance with
the EAP;

Ensure compliance with the agreed Event Action Plan in case any exceedance.

Sufficient and suitably qualified professional and technical staff should be employed by the
respective parties to ensure full compliance with their duties and responsibilities, as required
under the EM&A programme for the duration of the Project.
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2.3 Environmental Management Plan

A systematic Environmental Management Plan (EMP) should be developed and
implemented by the DBO Contractor in accordance with the ETWB TC(W) 19/2005
Environmental Management on Construction Sites to ensure effective implementation of the
mitigation measures, monitoring and remedial requirements presented in the EIA, EM&A
and environmental mitigation implementation schedule (EMIS) (Appendix C). The IEC
should audit the implementation status of EMP and advise the necessary remedial action as
required. Such remedial actions should be enforced through contractual requirements. The
EMP should be certified by the ET and verified by the IEC.

The EMP should require the DBO Contractor (and sub-contractors) and ET to define in
details how to implement the recommended mitigation measures in order to achieve the
environmental performance stipulated in the Hong Kong environmental legislation and EIA
documents. The review of on-site environmental performance should be undertaken by IEC
through a systematic checklist and audit once the construction commences. The
environmental performance review programme comprises a regular assessment on the
effectiveness of the EMP.

The EMP should summarise the requirements for the DBO Contractor to submit a Landfill
Monitoring Plan (LMP) and an Emergency Response Plan (ERP) for approval. The LMP
should describe the procedures and provide details of the environmental monitoring
programme for the DBO Contractor to carry out throughout the construction, operation,
restoration and aftercare phases of the Project. The ERP should address various scenarios
within NENT Landfill Extension, in particular in the event of leakage of LFG/ leachate, failure
of LFG/ leachate treatment operation, fire, chemical/ DG spillage, etc.

If the DBO Contractor would adopt alternative construction methods or implementation
schedules, the detailed modifications of methodology and equipment should be submitted to
the IEC for approval prior to the commencement of works. Any changes in construction
methods should be indicated in the revised EMP. The DBO Contractor should review the
EMIS with respect to the design developments and construction methodology. All
necessary mitigation measures identified and recommended in the EIA study are
summarised in the EMIS, which specifies the extent, locations, time frame and
responsibilities for the implementation of the environmental mitigation measures identified.

2.4 Waste Management Plan

The DBO Contractor should develop the waste management requirements as part of the
EMP in Section 2.3 above for the construction phase of the Project. The DBO Contractor
should also prepare a Waste Management Plan (WMP) for the Project during the
operational, restoration and aftercare phases. Where waste generation is unavoidable, any
opportunities for recycling or reuse of the wastes should be maximised. If the wastes
cannot be recycled, recommendations for appropriate disposal routes should be provided in
the WMP. A method statement for stockpiling and transportation of the excavated materials
and other construction wastes should also be included in the WMP and approved before the
commencement of construction. All mitigation measures arising from the approved WMP
should be fully implemented. The WMP should be certified by the ET and verified by IEC.

It is not anticipated that any significant quantities of excavated C&D materials would require
off-site disposal, as most will be reused on-site. Notwithstanding this, a trip-ticket system
should be put in place in accordance with ETWB TC(W) No 31/2004. Copies/ counterfoils
from trip-tickets (showing the quantities of C&D Materials taken off-site) should be kept for
record purposes.
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For the purpose of enhancing the management of Construction and Demolition (C&D)
materials including rock, and minimising its generation at source, construction would be
undertaken in accordance with the Environment, Transport and Works Bureau Technical
Circular (Works) No 33/2002 — Management of Construction and Demolition Material
Including Rock, or its latest versions. The management measures stipulated in the
Technical Circular should be incorporated.

2.5 Baseline Monitoring

Prior to the commencement of construction works, the baseline conditions of environmental
parameters should be established at designated monitoring locations to determine the
nature and ranges of natural variation and to demonstrate the suitability of the proposed
impact, control and reference monitoring locations in the EM&A programme. The baseline
conditions of the following environmental parameters should be established by the ET,
including air quality (dust, organic emissions, odour), noise, water quality (groundwater and
surface water), ecology (vegetation and biodiversity), landscape and visual, and cultural
heritage.

2.6 Impact Monitoring

During the implementation of the Project, environmental monitoring should be conducted at
designated monitoring locations to detect the changes of environmental parameters
attributed to the Project. Impact monitoring should be conducted during all phases of the
Project. The environmental monitoring parameters during construction phase should
include air quality (dust, organic emissions, odour), noise, water quality (groundwater and
surface water), ecology (vegetation and biodiversity), landscape and visual, and cultural
heritage. The monitoring during operational, restoration and aftercare phases should
include all parameters of construction phase, in addition to leachate and LFG.

2.7 Compliance with Action and Limit Levels

The A/L Levels should be defined for environmental monitoring at designated monitoring
locations exceeding which a prescribed response should be required. Individual A/L Levels
should be quantitatively defined for the respective environmental monitoring parameters
according to the following basic principles:

2,71 Action Level

Action Levels indicate deteriorating ambient environmental quality potentially due to the
Project implementation. It acts as a sign to trigger appropriate remedial actions in order to
rectify any mal-practices or non-conformance of Project activities thereby preventing the
deterioration of environmental quality and to resume the ambient environmental quality back
to normal levels.

2.7.2 Limit Level

Limit Levels are the statutory and/or contractual levels below which environmental
conditions are considered unacceptable. If Limit Levels were exceeded, the relevant part of
the works should not be continued without implementation of immediate remedial action,
including a critical review of plant and working methods.

2.8 Event and Action Plan

The EAP should lay down the systematic procedures for implementation in case
exceedances of A/L Levels and environmental complaints in order to timely address,
investigate and resolve such incidents and minimise their recurrence. The EAP should
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define the action under specific conditions, i.e. exceedances of A/L Levels, and trigger the
relevant parties in the EM&A programme to take the action.

2.9 Environmental Audit

Environmental audit should include the following components:

e Regular inspection of site practices should be conducted to assess and ensure the
environmental protection and pollution control measures to be in accordance with the
EIA recommendations and complied with contract specifications.

e Examination of all available information related to the investigation of the nature and
cause of actual, potential and cumulative environmental impacts and complaints/
queries;

e Proposal for remedial measures for resolution of impacts, effective implementation of
proposed mitigation measures, documentation and summary of audit findings, and
liaison and consultation with the public and concerned parties on the effects of such
remedial works; and

e Enquiries and complaints related to the environmental performance of the Project
should be anticipated from individuals and organisations, which should be referred to
the ET Leader for investigation and action. Systematic procedures for environmental
complaints should be established and followed. During the complaint investigation, the
DBO Contractor and IEC should facilitate the ET by providing all necessary information.

2.10 Reporting

2.10.1 Baseline Monitoring

Baseline Monitoring Report should be prepared by the ET and submitted within 4 weeks of
completion of baseline monitoring to include all the baseline monitoring data and findings.
The Report should be certified by the ET and verified by the IEC prior to submission to the
EPD.

2.10.2 Impact Monitoring

Monthly EM&A Reports should be prepared by the ET and submitted within 21 days of each
reporting month during construction, operational, restoration and aftercare phases to include
all the impact monitoring data, findings and recommendations. Quarterly Summary, Annual
Review and Final Review EM&A Reports should be prepared by the ET and submitted
within 10 days of each reporting quarter, reporting year and cessation of project phase,
respectively, during construction and operational, restoration, and aftercare phases to
include all the summary of monitoring trends, findings and recommendations. These reports
should be certified by the ET and verified by the IEC prior to formal submission to the EPD.

2.11 Cessation of EM&A Programme

To implement the EM&A programme according to the Construction and Operational Phases,
Restoration Phase and Aftercare Phase in which different EM&A requirements should be
imposed, the ET and IEC should notify the EPD the completion of EM&A programme for the
specific Project phases and request for agreement to cease the EM&A programme.
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3 Air Quality Monitoring

3.1 Construction Dust

3.1.1 Air Quality Parameters

Monitoring of the Total Suspended Particulate (TSP) levels shall be carried out by the ET to
ensure that any deteriorating air quality could be readily detected and timely action be taken
to rectify the situation. 1-hour and 24-hour TSP levels should be measured to indicate the
impacts of construction dust on air quality. The 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, USA, Chapter 1 (Part 50), Appendix B. Upon approval by the IEC, 1-hour TSP
levels can be measured by direct reading methods which are capable of producing
comparable results as that by the high volume sampling method, to indicate short event
impacts.

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
other special phenomena and work progress of the concerned site etc. shall be recorded
down in details.

3.1.2 Monitoring Equipment
High volume sampler (HVS) in compliance with the following specifications shall be used for
carrying out the 1-hr and 24-hr TSP monitoring:

e 0.6-1.7 m*min (20-60 SCFM) adjustable flow range;

e 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;
e capable of providing a minimum exposed area of 406 cm? (63 in*);

e flow control accuracy: +/- 2.5% deviation over 24-hr sampling period;

e equipped with a shelter to protect the filter and sampler;

e incorporated with an electronic mass flow rate controller or other equivalent devices;
e 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;

e easy to change the filter; and

e capable of operating continuously for 24-hr period.

The ET Leader is responsible for provision of the monitoring equipment. He 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 labeled.

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 calibration data
shall be properly documented for future reference. All the data should be converted into
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standard temperature and pressure condition. 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 down in the data sheet.

If the ET Leader proposes to use a direct reading dust meter to measure 1-hr TSP levels, he
shall submit sufficient information to the IC and IEC to prove that the instrument is capable
of achieving a comparable result as that of the HVS and may be used for the 1-hr sampling.
The instrument should also be calibrated regularly, and the 1-hr sampling shall be
determined periodically by HVS to check the validity and accuracy of the results measured
by direct reading method.

Wind data monitoring equipment shall also be provided 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 Leader and agreed with the ER.
For installation and operation of wind data monitoring equipment, the following points shall
be observed:

e the wind sensors should be installed on masts at an elevated level 10m above ground so
that they are clear of obstructions or turbulence caused by the buildings;

e the wind data should be captured by a data logger and to be downloaded for processing
at least once a month;

e the wind data monitoring equipment should be re-calibrated at least once every six
months; and

o wind direction should be divided into 16 sectors of 22.5 degrees each.

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

3.1.3 Laboratory Measurement/Analysis

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.

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 IC and IEC and
the measurement procedures (first measurement) shall be witnessed by the IC and IEC.
The ET Leader shall provide the IC and IEC with one copy of the Title 40 of the Code of
Federal Regulations, Chapter 1 (Part 50), Appendix B for his reference.

Filter paper of size 8"x10" shall be labeled before sampling. It shall be a clean filter paper
with no pin holes, and shall be conditioned in a humidity controlled chamber for over 24-hr
and be pre-weighed before use for the sampling.

After sampling, the filter paper loaded with dust shall be kept in a clean and tightly sealed
plastic bag. The filter paper is then 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. All the collected samples shall be kept in a good condition for 6 months before
disposal.

3.1.4 Monitoring Locations
The dust monitoring locations are shown in Table 3.1. The status and locations of dust
sensitive receivers may change after issuing this manual. If such cases exist, the ET
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Leader shall propose updated monitoring locations and seek approval from IC and IEC and
agreement from EPD on the proposal.

The ET shall also write to the relevant private owners or owner’s incorporation for their
agreement to install the HVS at suitable location at least 3 months before construction
works. The purpose of monitoring (to minimize potential impact and to safeguard the
residential) should be clearly stipulated. The specification, wiring, fixing, maintenance,
communication and payment of electricity cost shall be detailed in the letter. If there is
objection from the owner, alternative monitoring location at premises in the vicinity shall be
identified and agreed with EPD, IEC and IC. The monitoring location is illustrated in
Drawing No. 24315/13/151.

Table 3.1 Description of dust monitoring locations

AMLID | EIAASR Ref Location Land Uses Monitoring Parameters
AM(D)1 ASR11 Tung Lo Hang Residentiall Pig Farm 1-hr and 24-hour TSP
AM(D)2 ASR7 Heung Yuen Wai Residential 1-hr and 24-hour TSP
AM(D)3 ASR1 Wo Keng Shan Tsuen Residential 1-hr and 24-hour TSP

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

e At the site boundary or such locations close to the major dust emission source;
» Close to the sensitive receptors; and
s Account for the prevailing meteorological conditions.

The ET Leader shall agree with the IC and IEC on the position of the HVS for installation of
the monitoring equipment. When positioning the samplers, the following points shall be
noted:

e a horizontal platform with appropriate support to secure the samplers against gusty wind
should be provided,

e no two samplers should be placed less than 2 meter apart;

e 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;

e a minimum of 2 metres separation from walls, parapets and penthouses is required for
rooftop samplers;

e a minimum of 2 metres separation from any supporting structure, measured horizontally is
required;

¢ no furnace or incinerator flue is nearby;
e airflow around the sampler is unrestricted;
e the sampler is more than 20 metres from the drip-line;

* any wire fence and gate, to protect the sampler, should not cause any obstruction during
monitoring;

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

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

3.1.5 Baseline Monitoring

The ET Leader shall carry out baseline monitoring at all of the designated monitoring
locations for at least 14 consecutive days prior to the commencement of the construction
works to obtain daily 24-hr TSP samples. 1-hour sampling shall also be done at least 3
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times per day while the highest dust impact is expected. During the baseline monitoring,
there should not be any construction or dust generation activities in the vicinity of the
monitoring stations.

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 which can effectively represent the baseline conditions at the impact
monitoring locations. The alternative baseline monitoring locations shall be approved by the
IC and IEC and agreed with EPD.

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

If the baseline level for air quality exceeds the limit level, the ET shall carry out an
investigation to determine the cause of the exceedance in consultation with EPD.
Regardless of whether the exceedance was caused by poor weather condition (e.g. high
API) or as a result of inadequate control measures on construction activities being carried
out on other nearby construction sites, a second set of baseline monitoring shall be
conducted by the ET to determine an appropriate baseline level for the EM&A programme in
agreement with EPD.

Ambient conditions may vary seasonally and shall be reviewed at every three months. If the
ET Leader considers that the ambient conditions have been 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 DBO 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 EPD.

3.1.6 Impact Monitoring

The ET Leader 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-hr TSP monitoring. For 1-hr TSP
monitoring, the sampling frequency of at least three times in every six-days should be
undertaken when the highest dust impact occurs. 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
DBO Contractor.

In case of non-compliance with the dust criteria, more frequent monitoring exercise, as
specified in the Action Plan in Section 3.1.7, 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.

3.1.7 Event and Action

The baseline monitoring results form the basis for determining the air quality criteria for the
impact monitoring. The ET Leader shall compare the impact monitoring results with air
quality criteria set up for 24-hour TSP and 1-hour TSP. Table 3.2 shows the dust criteria,
namely Action and Limit levels to be used. Should non-compliance of the air quality criteria
occur, the ET, the IC/IEC and the DBO Contractor shall undertake the relevant action in
accordance with the Action Plan in Table 3.3.
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Table 3.2 Action and limit levels for dust impact

Parameters Action Limit
24-hour TSP Level in For baseline level < 200 pg/m?, Action level = (130% of baseline | 260
Hg/m? level + Limit level)/2
For baseline level > 200 pg/m®, Action level = Limit level
1-hour TSP Level in For baseline level < 384 pg/m?, Action level = (130% of baseline | 500
Mg/m? level + Limit level)/2
For haseline level > 384 Lg/m®, Action level = Limit level
Table 3.3 Event/Action plan for dust impact
Event [ ET | IEC IC | DBO Contractor
Exceedance of Action Level
1. Exceedance for | e Identify source e Check monitoring | e Notify DBO e Rectify any
one sample » lifGitii B4 data and DBO Contractor for unacceptable
DBO Contractor Conkt]'actor'sth ; tt}e identification practice
« Repeat working methods of cause o Amend wprking
measurement to method§ Itf
confirm findings dgpipiale
e Increase
monitoring
frequency to daily
2. Exceedance for | e Identify source * Review with e Confirm receipt | e Submit
two or more o Notify IEC and analy§ed results of notlﬁcatloq of proposgis for
consecutive submitted by ET exceedance in remedial
DBO Contractor o .
samples & Buviowihe writing actions to |EC
* Repeat roposed e Notify DBO within 3
measurements to prOpos working days of
; remedial Contractor iy 5
confirm ﬁndlngs notification
measures by ¢ Require DBO
e Increase DBO Contractor e Implement the
el : Contractor to
monitoring and advise IC bropose agreed
fr ?quencylto daily |  accordingly e proposals
e Discuss with o Supervise the measures for the | o Amend
IEC/C for implementation of |  analysed dust proposal if
remedial actions remedial problem appropriate
reqilieg measures o Ensure remedial
e |f exceedance measures are
continues, properly
arrange meeting imp|emented
with IEC
o |f exceedance
stops, cease
additional
monitoring
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Exceedance of Limit Level
1.Exceedance for | e Identify source o Check monitoring | e Confirm receipt | e Take
one sample sl IECHY data and DBO of notification of immediate
DBO Contractor Contractor's exceedance in action to avoid
working methods writing further
* ﬁiiiﬁtrem ontto | ® Discuss with ET | o Notify DBO exceedance
confirm findings Leader and DBO Contractor o Submit
Contractor o Require DBO proposals for
* Increase potential remedial | ~ ~oicactor o remedial
monitoring actions propose actions to IEC
MEquen Gy Wgall o Supervise the remedial W'th",] 3
* Assess implementation of measures for the working'days of
effectiveness of remedial analysed dust notification
DBO Contractor's | measures problem o Implement the
remedial actions ; agreed
e Ensure remedial
ang ];;gﬂ (I;E FD measures are proposals
an
informed of the Properly * Amend .
rsulls implemented proposal if
appropriate
2.Exceedance for | e |dentify source » Discuss amongst | e Confirm receipt | e Take
two or more o Inform IEC. IC IC, ET Leader of notification of immediate
consecutive and EPD i’he ' and DBO exceedance in action to avoid
samples A—— Contractor on the writing further
seioities takaii far potential remedial | Notify DBO exceedance
the exceedances actions. Contractor o Submit
. — ¢ Review DBO o Require DBO proposals for
monitoring Contra.ctor's. Contractor to remedial
frequency to remedial actions propose actions to IEC
confirm findings :‘:’2:;:5\;; o remedial m?ng M-
e Carry outanalysis |  assure their ;nneaa;sg;zsdflcj)srtthe notification
of DBO effectiveness and b{ |
RS hise I problem e Implement the
working accordingly e Ensure remedial g?égigms
et | sy | e | T
st|sibI|e 'rrgrﬂfg?;mat'on of implemented proposals if
m|t|gat|on to be S & [fexcasiancs problem still not
implemented continues, under control
o Assess consider what e Stop the
effectiveness of activity of the relevant activity
DBO Contractor's work is of works as
remedial actions responsible and determined by
and keep IEC, instruct DBO the IC until the
EPD and IC Contractor to exceedance is
informed of the stop that activity abated
results of work until the
o |f exceedance gzt;?:;ance Is
stops, cease
additional
monitoring
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3.1.8 Dust Mitigation Measures
The EIA report has recommended dust control and mitigation measures. The DBO
Contractor shall be responsible for the design and implementation of these measures:

e Dust emission from construction vehicle movement are confined within the worksites area.
¢ Watering facilities will be provided at every designated vehicular exit point.

e Good site practice is recommended during construction phase. Covering with
impermeable sheet should be provided for the inactive tipping area.

If the above measures are not sufficient to restore the air quality to acceptable levels upon
the advice of ET Leader, the DBO Contractor shall liaise with the ET Leader on some other
mitigation measures, propose to IC and IEC for approval, and implement the mitigation
measures.

3.2 Odour

3.2.1 Odour Intensity Analysis

Odour Intensity Analysis is conducted by independent trained personnel / competent
persons patrolling and sniffing around the Air Sensitive Receiver to detect any odour at the
concerned hours.

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).

e be at least 16 years of age and willing and able to follow instructions.
e be free from any respiratory diseases.

e 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;

e 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;

e not communicate with each other about the results of their choices.

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.

Subject to the prevailing weather forecast condition, odour intensity analysis shall be
conducted by independent trained personnel / competent persons at the downwind
locations. During the analysis, the sequence should start from less odorous locations to
stronger odorous locations.

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.

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

e 0 - Not detected. No odour perceived or an odour so weak that it can not be easily
characterised or described,;
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o 1 - Slight Identifiable odour, and slight chance to have odour nuisance;

e 2 - Moderate Identifiable odour, and moderate chance to have odour nuisance;
e 3 - Strong ldentifiable, likely to have odour nuisance;

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

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.

3.2.2 Odour Patrol
Apart from odour intensity analysis, routine odour patrol by competent persons shall also be
conducted to detect odour nuisance.

3.2.3 Odour Intensity Analysis / Odour Patrol Locations

The odour intensity analysis and odour patrol locations are shown in Table 3.4. The status
and locations of air sensitive receivers may change after issuing this manual. If such cases
exist, the ET Leader shall propose updated monitoring locations and seek approval from IC
and IEC and agreement from EPD on the proposal. The monitoring location is illustrated in
Drawing No. 24315/13/151.

Table 3.4 Description of odour monitoring locations

AMLID | EIA ASR Ref Location '] Land Uses Monitoring Parameters
AM(O)1 | ASR1 Wo Keng Shan Tsuen Residential Odour Intensity
Village houses at Junction
AM(0)2 | ASR2 of Ng Chow Road and Wo | Residential Odour Intensity
Keng Shan Road
AM(O)3 | ASR13 Nga Yiu Ha Residential Odour Intensity
AM(O)4 | ASR14 Ping Yeung Residential Odour Intensity
AM(O)5 | ASR10 Lin Ma Hang Residential Odour Intensity
AM(O)6 | ASR27 Tong To Shan Tsuen 2 g;'?’e';g;fsc"”p'ed Odour Intensity
Remark:

[1] Odour odour intensity analysis and odour patrol shall only be conduced for the downwind
monitoring locations.
[2] Tong To Shan Tsuen is currently a derelict isolated single house.

3.2.4 Event and Action

Table 3.5 shows the Action and Limit levels to be used, and the patrol frequency is listed in
Table 3.6. Should non-compliance of the air quality criteria occur, the ET, the IC/IEC and
the DBO Contractor shall undertake the relevant action in accordance with the Action Plan
in Table 3.7.

Table 3.5 Action and limit levels for odour nuisance

Parameters Action Limit

Odour e When two documented complaint are received; or | e Five or more consecutive geninue
Nuisance e QOdour Intensity of 2 is measured from odour documented complaints within a
(from odour intensity analysis. week; or

intensity e Odour Intensity of 3 or above is
analysis or measured from odour intensity
odour patrol) analysis.
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Table 3.6 Odour Intensity Analysis and Odour Patrol Frequency

Routine Mode

Action Level

Limit Level

Odour Patrol :

Once every six days during the
following period:

e early morning; and

e peak tipping hour (e.g. 11:00am),

Daily odour patrol.

Weekly odour intensity analysis

for 2 period during:
e early morning; and
e peak tipping hour (e.g.

Daily odour patrol.

Daily odour intensity analysis for
2 period during:

e early morning; and

o peak tipping hour (e.g.

Odour Intensity Analysis : 11:00am) 11:00am)
Quarterly during the following period:
o early morning; and
¢ peak tipping hour (e.g. 11:00am),
Table 3.7 Event/Action plan for odour nuisance
Event ET IEC IC DBO Contractor
Action Level | e Identify source o Review e Notify DBO e Rectify any
o Tiform(EE and submissions and Contractor unacceptable
DBO Contractor reports from ET | ¢ Engyre practice
o If nuisance stops implementation of | e Review the
or external source precautionary operation of odour
has been measures enhancement
identified, resume facilities at
monitoring to leachate
routine mode treatment plants
e Recommend e Amend working
precautionary methods if
measures appropriate
e Carry out
precautionary
measures
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Event ET IEC IC DBO Contractor
Limit Level e |dentify source e Discuss amongst | e Confirm receiptof | e Take immediate
IC, ET Leader and notification of action fo avoid
Inform IEC, and ’ : .

* EO{ITS cauiszg DBO Conirac.tor ex_cgzedance in further nuisance
and actions taken b tth;)lertlltlal writing e Submit proposals
for the nuisance TRMRIALAGIONS: & « Niify DED for remedial

o Carry out analysis | Review DBO Contractor actions to IEC
of DBO Contractor's « Require DBO within 3 working
Contractor's remedial actions Contractor to da%{? Oft,
working whenever ; propose remedial |  Motfication
procedures to necess?r:y.o measures for the | e Proposals include
determine @ iel analysed odour tipping at the far

. . effectiveness and ; i
possible mitigation advise IC nuisance end of the upwind
to be implemented accordingl & Ensure tamadiai quatlon; thicker

o Assess 9 measures are daily cover can be
offectiveness of e Supervise the properly arranged in case
DBO Contractor's implementation of implemented odour patrol
remecisl scllons remedial . identify potential
and keep [EC measures e If nuisance odour nuisance;
EPD gl c ’ continues, instruct and use of
el DBO Contractor to immediate soil
informed of the St At B
restlis p that acuvity cover for sewage

of work suspected sludge, animal

e If nuisance stops to be the origin of waste
or external source the nuisance imol th
has been source until the | * '™MP e:jnen © ]
identified, resume nuisance is dgieed propesses
monitoring to abated e Resubmit
routine mode proposals if

problem still not
under control
3.3 Precautionary Measures During Operational, Restoration and

Aftercare Phases

3.3.1

Stack Discharge from ASP, Flare and LFG Power Generator

e The maximum allowable discharge limit for ASP, flare and LFG power generator should
be specified in the design specification.

e Owing to the requirement for the installation of stack, the design requirement shall be
submitted to IEC and IC for vetting by the DBO Contractor under the Air Pollution Control
(Furnaces, Ovens and Chimneys) (Installation and Alternation) Regulations.

e Subject to the subsequent EPD’s requirement on chimney installation, once every 3
months regular stack monitoring of vinyl chloride, benzene, TOC, NO, and SO, shall be
carried out to demonstrate compliance during the operations.

e A monthly monitoring report should be prepared by ET and submitted to IEC and IC for
approval.

3.3.2 Odour from Leachate Treatment Facilities
For the proposed leachate treatment plant in NENT Landfill Extension, the overall leachate
treatment facilities include:

o Adopted updated treatment method such as Sequencing Batch Reactor for future
leachate treatment. Provision of ventilated cover for the leachate storage lagoons / tanks
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and emissions extracted to suitable odour removal filters with odour removal efficiency of
99%.

e Ferric nitrate or sodium hypochlorite can be added to oxidise the odourous chemical in the
leachate. The pH value of leachate can be controlled to a suitable value from future on-
site experiment such that the generation of any odourous H,S and ammonia can be
optimised.

e For the gaseous extraction system, the wind speed immediately above the leachate
surface should be kept to minimal (in the order of 1E-3 m/s) such that the odour emission
strength from lagoon can be minimised. Suitable treatment system should be provided for
odour removal. The ventilated gaseous emission from lagoons should be provided with 5-
10 air change per hour for further dilution before discharge.

» The notional centre of the future discharge point (e.g. stack) shall be located at a location
with maximum setback distance from the ASRs and further away from the notional centre
of the lagoons. The location of discharge point and discharge height should be
determined at the detailed design stage to ensure that the odour criterion at the ASRs will
not be exceeded.

e The overall arrangement should be investigated in details by the DBO Contractor and
agreed with IEC and EPD. As such, the odour emission from the future leachate
treatment facilities will be insignificant.

3.3.3 Odour from Waste Transfer Activities
The following are some odour precautionary measures that shall be considered by EPD and
FEHD:

e As an improvement measure to enhance to environmental standard for waste transfer,
EPD could take the initiative to recommend others to use enclosed type RCVs
(dominantly government vehicles and sludge vehicles).

¢ Clearing / watering of the surface and clearing of the waste water receptor of government
RCV is recommended before leaving refuse transfer station or government Refuse
Collection Point (FEHD).

3.3.4 Precautionary Odour from Waste Tipping Activities
e The use of alternative daily cover (less permeable layer) instead of inert material should
be considered under worst-case weather condition, subject to EM&A Programme.

e The use of immediate daily cover for odorous waste such as sewage sludge, animal
waste etc. under critical condition should also be considered, subject to EM&A
Programme.

e For the time being, there is no population in the derelict Tong To Shan Tsuen. If there is
new residents moving in, thicker daily cover / alternative daily cover should be applied at
phase 3 of the extension site such that the emission strength for the night time can be
reduced (similar performance as that in the inactive tipping area). Odour patrol at Tong To
Shan Tsuen should be arranged during night time / early morning in order to ensure the
effectiveness of the measures.

e In accordance with some reference from New Zealand, odour from active tipping area can
be much reduced if the waste is covered by sandwich covering material such that it is
confined in a solid/semi solid condition. Such covering material will be acted as sandwich
protective layers to block the interaction of waste. Only diffusion mode (small scale) will
be present. These would be applied during very hot and stable weather condition. Twice
daily covering (mid day and close of business) can be arranged in case odour patrol
identify potential odour nuisance, subject to EM&A Programme.

e During stable and calm weather condition and subject to EM&A programme, tipping could
be arranged to further increase the setback distance.
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3.3.5 VOC Surface Emission

e The VOC monitoring requirements are discussed in Section 7. Details will be further
established in the Landfill Monitoring Plan (LMP) to be developed by the future DBO
Contractor based on EM&A Manual for landfill gas monitoring.

e Subject to future engineering design, the arrangement of the landfill gas collection system
and surface covering material for inactive tipping area shall be reviewed by DBO
Contractor every 5 year to identify any modern technology/arrangement (covering
material, LFG well spacing and locations) and the latest WHO/USEPA health-risk criteria.
A working team shall be formulated to review all processes, control practice and
extraction system in order to maximise the efficiency of the system. A review report
should be prepared by the DBO Contractor for the submission to IC and IEC on the
implementation/arrangement of LFG extraction system. The first review report should be
submitted to IC and IEC for agreement before commencement. With a good system to
collect LFG (high extraction efficiency), surface release of VOC to the nearby environment
can be much reduced or utilised.

» Maintain a slightly negative pressure within the entire tipping area (by suction). Minimise
any potential leakage of LFG to the surrounding by increase the number of gas-extraction
wells. Improve the extraction efficiency by checking/reinstate gas wells with abnormally
low extraction rate due to blockage/soil movement or sedimentation.

¢ Increase the coverage of inactive tipping area with HDPE/plastic sheet which can
enhance the anaerobic decomposition (reduce air getting in and VOC leaking out).

e EM&A will be conducted at ASR to establish the future VOC ambient level one year
before (as baseline) and one year after the commissioning of NENT extension. This
monitoring work should be carried out in a frequency once every 3 month during the
period when the ASP and flare are not in operation (only have the contribution from
surface emission). Benzene and vinyl chloride are the key monitoring parameters. By
comparing the monitoring data at the boundary and at ASR, the cause of VOC and the
general downwind dispersion effect (dilution effect) from the boundary to the ASR can be
identified. This monitoring should be repeated by the DBO Contractor once every 5 year
and the findings should be incorporated into the landfill gas collection system review
report as mentioned above.

e The monitoring location is listed in Table 3.4 and illustrated in Drawing No. 24315/13/151.
This off-site VOC monitoring report shall be submitted to IC and IEC for vetting.

Table 3.8 Off-site Surface gas monitoring locations at ASRs

AML ID ElARgf R Location Land Uses Monitoring Indicator
AMWT | ASRT (wvggti?:\lgEﬁ]TaE;Zﬂg; " Residental Benzene and Vinyl Chioride
AM(V)2 | ASR3 (SC:S;’]”(%EI*‘E%‘TM&QQIF;?;) Religions Benzene and Vinyl Chioride
AMV3 | ASR10 L‘”N“éﬁrzl?e(g?g; Cl Residential Benzene and Vinyl Chioride
Tong Tostia Teuen Only ifit is occupied
AM(V)4 | ASR27 (North-sast of NENT LIS 0OUPIEd | Benzene and Vil Chioride
Extension) y residents
G24315\ReporiSub ref-088 EIA Report Finali057-03 Final EM&A doc Page 21 Ove Arup & Pariners Hong Hong Lid

24315-REP-057-03 June 2007




Environmental Protection Department North East New Territories (NENT) Landfill Extension

Environmental Monitoring & Audit Manual

4

Noise Monitoring

4.1 Monitoring Parameters

4.1.1 Construction Noise

Construction noise level shall be measured in terms of the A-weighted equivalent
continuous sound pressure level (Leg). Leqsomin Shall be used as the monitoring parameter
for the time period between 0700 and 1900 hours on normal weekdays. For all other time
periods, Leqsmin shall be employed for comparison with the Noise Control Ordinance (NCO)
criteria. As supplementary information for data auditing, statistical results such as Ly and
Lgo shall also be obtained for reference.

4.1.2 Operational and Traffic Noise

The noise level shall be measured in terms of the A-weighted equivalent continuous sound
pressure level over a period of 30 minutes (Laeq, 30mins) @nd A-weighted 10% of time over a
period of one hour (Laio, 1n) for operational noise and operational traffic noise, respectively.
As supplementary information for data auditing, statistical results such as Laio, Laeq and Lago
shall also be obtained for reference.

4.2 Monitoring Equipment

In accordance with the Technical Memorandum (TM) issued under the Noise Control
Ordinance (NCO), sound level meters in compliance with the International Electrotechnical
Commission Publications 651: 1979 (Type 1) and 804: 1985 (Type 1) specifications shall be
used for carrying out the noise monitoring. Immediately prior to and following each noise
measurement, the accuracy of the sound level meter shall be checked using an acoustic
calibrator generating a known sound pressure level at a known frequency. Measurements
may be accepted as valid only if the calibration level from before and after the noise
measurement agree to within 1.0dB.

The ET Leader shall be responsible for the provision, installation and maintenance of the
monitoring equipment. He shall ensure that sufficient noise monitoring equipment and
associated instrumentation are available for carrying out the baseline monitoring, regular
impact monitoring and ad hoc monitoring. All the equipment and associated instrumentation
shall be clearly labelled. The location of equipment installation should be proposed by the
ET Leader and agreed with the IC and EPD in consultation with the IEC.

Noise measurements should not be made in the presence of fog, rain, wind with a steady
speed exceeding 5m/s or wind with gusts exceeding 10m/s. The wind speed shall be
checked with a portable wind speed meter capable of measuring the wind speed in m/s.

4.3 Monitoring Location

The ET shall carry out noise monitoring during the construction and operational phases at 3
monitoring stations as shown in Table 4.1 and Drawing No. 24315/13/251. The status and
locations of NSRs may change after issuing this EM&A Manual. In such cases, the ET
Leader should propose updated monitoring locations and seek approval from EPD.
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Table 4.1 Noise monitoring locations

ycation | Type of Monitoring | Monitoring | Supplementary
RS e o | Parameterst il Information:]
Wo Keng Shan Tsuen Construction & L Aeq, 30mins Lato and Lago
Operation
NM2 Lin Ma Hang Construction & Laeq, 30mins Lato and Lago
Operation
NM3 Cheung Shan Monastery Traffic Noise Lato, thr Laeq and Lago

When alternative monitoring locations are proposed, the monitoring locations should be
chosen based on the following criteria:

e At locations close to the major site activities which are likely to have noise impacts;
¢ Close to the noise sensitive receivers;

e For monitoring locations in the vicinity of the sensitive receivers, care should be taken to
avoid disturbance to the occupants during monitoring.

The monitoring station shall normally be at a point 1m from the exterior of the sensitive
receivers building facade and be at a position 1.2m above the ground. If there is problem
with access to the normal monitoring position, an alternative position may be chosen, and a
correction to the measurements shall be made. For reference, a correction of +3dB(A) shall
be made to the free field measurements. The ET Leader shall agree with the IEC on the
monitoring positions and the corrections adopted. Once the positions for the monitoring
stations are chosen, the baseline monitoring and the impact monitoring shall be carried out
at the same positions.

4.4 Baseline Monitoring

The ET shall carry out baseline noise monitoring prior to the commencement of the
operation of landfil. The continuous baseline monitoring shall be carried out daily for a
period of at least two weeks in a sample period of 5 minutes or 30 minutes. A schedule on
the baseline monitoring shall be submitted to the IC and IEC for approval before the
monitoring starts.

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

4.5 Construction Noise

During normal construction working hour (0700-1900 Monday to Saturday), monitoring of
L.eqaomin NOIse levels (as 6 consecutive Leqsmi, readings) shall be carried out at the agreed
monitoring locations once every week.

If a school exists near the construction activity, noise monitoring shall be carried out at the
monitoring stations for the schools during the school examination periods. The ET Leader
shall liaise with the school’s personnel and the Examination Authority to ascertain the exact
dates and times of all examination periods during the course of the contract.

In case of non-compliance with the construction noise criteria, more frequent monitoring as
specified in the Event and Action Plan shall be carried out. This additional monitoring shall
be continued until the recorded noise levels are rectified or proved to be irrelevant to the
construction activities.

G:\24315\r-to-c on WP\Sub Ref 081 (049-02) EIA Report\057-02 Final Page 23 Ove Arup & Partners Hong Kong Ltd
EM&A.doc March 2007
24315-REP-057-01



Environmental Protection Department North East New Territories (NENT) Landfill Extension

Environmental Monitoring & Audit Manual

A schedule on the compliance monitoring shall be submitted to the IEC and IC for approval
before the monitoring starts. Sample data sheet for construction noise measurements is
given in Appendix C2.

4.6 Operational Noise

During normal operational working hours, monitoring of Laeq 3omin NOISE levels (as six
consecutive Laeq, smin readings) shall be carried out at the agreed monitoring locations once
every week in accordance with the methodology in the TM.

Other noise sources such as road traffic and construction activities may make a significant
contribution to the overall noise environment. Therefore, the results of noise monitoring
activities shall take into account such influencing factors, which may not be present during
the baseline monitoring period.

In case of non-compliance with the operational noise criteria, more frequent monitoring as
specified in the Event and Action Plan shall be carried out. This additional monitoring shall
be continued until the recorded noise levels are rectified or proved to be irrelevant to the
operational activities.

4.7 Traffic Noise

During normal operational working hours, monitoring of Laig, 1n NOise levels shall be carried
out at the agreed monitoring locations once every week in accordance with the methodology
in the Section lll of the “Calculation of Road Traffic Noise, 1998”.

The operational traffic noise monitoring will be measured in term of the A-weighted Lqg
within the peak traffic hour for each designated noise monitoring location. Measurements
were paused if noise detected from other non-traffic activities became dominant.

In case of non-compliance with the traffic noise criteria, more frequent monitoring as
specified in the Event and Action Plan shall be carried out. This additional monitoring shall
be continued until the recorded noise levels are rectified or proved to be irrelevant to the
operational activities.
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4.8 Event and Action Plan

The Action and Limit levels for construction, operational and traffic noise are defined in

Tables 4.2-4.4. Should non-compliance of the cri

teria occur, actions in accordance with the

Event and Action Plan in Tables 4.5-4.6 shall be carried out.

Table 4.2 Action and limit levels for construction noise

Time Period Action Level Limit Level
0700 - 1900 hours on normal weekdays When one documented 75 dB(A)*
complaint is received

If works are to be carried out during restricted hours, the conditions stipulated in the construction noise permit

issued by the Noise Control Authority have to be followed.

* Reduce to 70dB(A) for schools and 65dB(A) during school examination periods.

Table 4.3 Action and Ilmlt Ievels for operatlonal n0|se

Time Period Action Level _ Limit Level
0700-1900 on all days 60dB(A) *
1900-2300 on all days V‘gﬁpfa']ﬁt‘:s‘?fg?e?\?ézd B0dB(A) *
2300-0700 on all days 50 dB(A) *

* Only apply to operational noise without road traffic and construction activities noise.

Table 4.4 Action and limit levels for tr ffi ois_e ‘
Time Period | LimitLevel
Hotel, hostels & All domestic prermses mcIudlng ViharBiE dotiichtat 70dB(A)
temporary housing accommodation S
Schools & Place of public Worship P 65 dB(A)
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Table 4.5 Event and

action plan for construction noise

saEventsciiesite i ETRS b [EGasuis IC | DBO Contractor
Exceedance of | e Identify source, ¢ Review the e Confirm receipt | e Submit noise
Action Level investigate the analysed results of notification of mitigation
causes of submitted by ET; failure in writing; proposals to
exceedance and o Review the « Notify DBO IEG
propose remedial proposed Contractor; o Implement
Mmeasures, remedial « Require DBO noise mitigation
o Notify IEC and DBO measures by o proposals.
Contractor; DBO Contractor propose
o Report the results of and advise 1G remedial
investigation to IEC, accordingly; measures for the
IC and DBO e Supervise the analysed noise
Contractor; implementation of problem;
e Discuss with DBO remedial e Ensure remedial
Contractor and measures. measures are
formulate remedial properly
measures; implemented.
e [ncrease monitoring
frequency to check
mitigation
effectiveness.
Exceedance of | e Identify source; e Discuss amongst | e Confirmreceipt | e Take
Limit Level « Inform IEC, IC, EPD IC, ET, and DBO of'notiﬁcaiio.r} Of. immediate .
and DBO Contractor: Contraptor on the failure in writing; action to avoid
potential remedial | Notify DBO further
e Repeat actions; Contractor exceedance;
measurements to ; ' ;
confirm findings; * Reviaw DBO e Require DBO * Submit
o Contractors ConfEctor TG proposals for
* Increase monitoring remedial actions ivaetii remedial
frequency; whenever ?emidial actions to IEC
* Carry out analysis of necessary to measures for the | “ithin 3
Contractor's working assure their analysed noise wor_klng_days of
procedures to egfe_ciiv?gess and problem: notification;
determine possible advise .
mitigation tF()) be accordingly; « Ensure remedial | ° ggféee?em e
: ; ; measures
implemented,; e Supervise properly proposals;
e Inform |EC, IC and imple;r}telntation of | implemented: e Resubmit
EPD the causes and remedia roposals if
actions taken for measures. * It excsedanca ng[em still not
exceedances; CHnHOIEE, under control;
’ consider what :
* Assess effectiveness portion of the * Stop the
of DBO Contractor's work is relevant portion
remedial actions and responsible and of works as
keep IEC, EPD and instruct DBO determined by
IC informed of the Contractor to IC until the
results; stop that portion exceedance is
o If exceedance stops, of works unti! the | abated.
cease additional exceedance is
monitoring. abated.
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T_able 4.6 Event and a_ction_ plan for operational and traffic noise

and DBO Contractor

Contractor on the

writing

Event SET s i [ECal e _DBO Contractor
Exceedance of | e Notify IEC and DBO e Review with o Confirm receipt | e Submit noise
Action Level Contractor analysed results of notification of mitigation

e Carry out submitted by ET exceedance in proposals to
investigation o Review the writing IEC
o Report the results of proposed e Notify DBO e Implement
investigation to IEC remedial Contractor noise mitigation
and the DBO measures oY | » Require DBO proposals
Contractor % d&g;gor Contractor to
e Discuss with the DBO accordingl propose
Contractor and . & remedial
formulate remedial * Supervise the measures for the
—— implementation of analysed noise
| remedial problem
ncrease monitorin
) frequency to checkg Lo lis e Ensure remedial
mitigation measures measures are
properly
implemented
Exceedance of | e Identify source o Discuss amongst | e Confirm receipt | o Take
Limit Level i IC, ET Leader of notification of immediate
o Lol sy g XD and DBO exceedance in action to avoid

further

Repeat meas n ; i
o toegon f}rm ﬁn(;li;zﬂ;e t gg:;r:!t;al remedial | | Notify DBO exceedance
d Contractor e Submit
Increase monitorin i
. 9 ° Review DBIO e Require DBO proposgzls for
frequency Contractor's Contrastor t6 remedial
o Carry out analysis of remedial actions propose actions to |EC
DBO Contractor's whenever tanedial within 3
working procedures necessary to measures for the working days of
to determine possibie aSSUI’? their analysed noise notification
{m:i?eargg?]t?dbe ggsg"a"?gess and | oblem . Impler(?ent the
‘ agree
« Inform IEC, IC, and Roraingly * Ensure remedal prgoposals
EPD the causes and | ® Supervise the g}iiiﬁs e o Resubmit
zigggzaﬁgg for the Lr;zlgg:;ntanon of | implemented proposals if
measures o fexceadance problem still not
. ¢ under control
e Assess effectlvene,ss continues,
of DBO Contractor's consider what | o Stop the
remedial actions and activity of the relevant activity
keep IEC, EPD and work is of works as
IC informed of the responsible and determined by
results instruct DBO the IC until the
« If exceedance stops, Contractor to exceedance is
cease additional stop that activity abated
exceedance is
abated
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4.9 Environmental Mitigation Measures

The DBO Contractor shall be responsible for implementation of the noise control and
mitigation measures during operational phase, which shall include, but not limited to, the
following:

¢ Quiet equipment and construction method should be employed;

¢ Only well-maintained plant shall be operated on site and plant shall be serviced regularly
during the construction work;

e Machines and plant that may be in intermittent use (such as breakers) shall be shut down
between work periods or should be throttled down to a minimum,;

* Mobile plant shall be sited as far away from NSRs as possible;

o Material stockpiles and other structures shall be effectively utilised, where practicable, to
screen noise from on-site construction activities;

o Silencers or mufflers on construction equipment should be properly fitted and maintained
during the construction works.
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5 Water Quality Monitoring

51 Introduction

Potential water pollution sources arising from construction activities include sources mainly
from land-based activities, such as construction site runoff; sewage effluent due to
workforce on site; accidental spillage of chemical; drainage diversion; and groundwater
seepage.

Potential water pollution sources arising from operational include sources mainly from land-
based activities, such as seepage of leachate, accidental Leakage of leachate and erosion.
The EIA Report has assessed the water quality impacts caused by the construction and
operation of NENT Landfill Extension. Mitigation measures have been recommended in the
EIA to ensure compliance with the relevant legislative requirements. These mitigation
measures are summarised in following sections. An implementation schedule of the
recommended mitigation measures is presented in Appendix C3.

5.2 Precautionary / Mitigation Measures during Construction and
Operation Phases

5.2.1 Construction Phase

5.2.11 Construction Site Runoff

In accordance with the Practice Note for Professional Persons on Construction Site
Drainage, Environmental Protection Department, 1994 (ProPECC PN 1/94), and DSD
Technical Circular TC14/2000, construction phase precautionary measures as presented in
Appendix C3 shall be implemented where necessary. By adopting the above precautionary
measures with Best Management Practices (BMPs) it is anticipated that the impacts of
runoff from the construction site will be reduced to satisfactory levels before discharges.

The construction runoff discharged from the landfill site shall fully comply with the standards
stated in Section 5.2 of the EIA report, otherwise the discharge shall be collected and
conveyed to the on-site leachate treatment plant.

5.2.1.2 Sewage from Workforce

Portable chemical toilets and sewage holding tanks will be provided for handling the sewage
generated by the workforce. A licensed contractor will be employed to provide appropriate
and adequate portable toilets and be responsible for appropriate disposal and maintenance.

5.2.1.3 Accidental Spillage of Chemical

Any service workshops and maintenance facilities will be located within a bunding area, and
sumps and oil interceptors will be provided. Maintenance of equipment involving activities
with potential for leakage and spillage will only be undertaken within the areas appropriately
equipped to control these discharges.

5.2.2 Operational Phase
5.2.21 Contingency Plan on Accidental Leakage of Leachate

Existing Contingency Plan for Groundwater Contamination

The existing Contingency Plan is comprehensive and well-developed and will be used as
basis for developing the Contingency Plan for the extension site. The parameters to be
monitored include groundwater level and groundwater quality. The objective of the
monitoring programme is to ensure that the trigger levels below are not exceeded.

Ammonia Nitrogen : 5 mg/L

COD ; 30 mg/L

In the event that the above trigger levels are exceeded, the DBO Contractor will implement
a Corrective Action Programme, which shall include:
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e groundwater interception and diversion; and

¢  groundwater extraction (by active pumping of leachate from leachate and groundwater
collection layers) and treatment prior to discharge.

Proposed Modifications to Contingency Plan for Groundwater Contamination
Potential actions to be taken in case of identification of groundwater contamination should
also include:

e Installation of additional ground-water monitoring well;
¢ Increased frequency of ground-water quality testing;
) Installation of ground-water extraction wells to remove contaminated groundwater for

treatment;

° Installation of subsurface barriers, such as bentonite;

e Detailed investigation of the potential impact to be performed within six months of the
first detection of the justified impact.

Contingency Plan for Surface Water Contamination

Surface water monitoring will be conducted to keep the ammonia-nitrogen and COD below

the following trigger levels:

Ammonia Nitrogen : 0.5 mg/L
COD: 30 mg/L
Suspended Solid : 20 mg/L.

In the event that any one of the above parameters was exceeded, the landfill operation
should implement a Corrective Action Programme. The key elements shall include:

e  Surface water interception and temporary storage of the contaminated surface water,;

o Installation of surface barriers, such as sand bund along the surface water channel /
site boundary to avoid overflow off-site.

e Active pumping of the contaminated surface water to the leachate lagoons / leachate
recirculation system / on-site leachate treatment plant;

e  Additional monitoring locations will be selected to determine the pollution source;

o Installation of surface barriers, such as intercepting bund to separate the active and
inactive tipping area.

e  Change of working methods to prevent surface water contamination; and
e Implementation of diversionary works.

5.2.2.2 Erosion Control

The DBO Contractor shall devise a soil erosion control plan during the detailed design stage
so as to define the site-specific measures and procedures (including the specific operation
plan, implementation frequency, monitoring procedures, maintenance schedules, etc). Such
requirement shall be specified in contract documents. Appendix C3 summarizes the most
popular erosion control methods for reference.

5.2.2.3 Surface Water Drainage System

A temporary surface water drainage system to manage runoff will be adopted during
construction and operation. It consists of perimeter channels around the site perimeter. It
will collect surface water from higher elevations to lower elevations and ultimately to the
discharge point. Details of surface water drainage system are included in Appendix C3.

The surface flow discharge from the landfill site shall fully comply with the standards stated
in Section 5.2 of the EIA report, otherwise the contaminated surface flow shall be collected
and disposed of to the on-site leachate treatment plant.
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5.3 Leachate Monitoring

The DBO Contractor shall develop and operate a programme of monitoring which shall

" record the progressive generation of leachate at the NENT Landfill Extension in accordance

with the following objectives:

¢ To determine the level of leachate within the landfill;

» To determine the quality of leachate arising from the landfill;

¢ To determine the quantity of leachate arising from the landfill and being treated;

e To monitor the quantity and quality of treated leachate from the leachate treatment works
before discharging into leachate pipeline connecting to Shek Wu Hui Sewage Treatment
Plant;

e To ascertain the landfill characteristics and effectiveness of the leachate treatment works.

The leachate monitoring programme shall commence at the start of landfill operations and
continue until the issue of the Aftercare Certificate. The programme shall be developed with
in-built flexibility to allow for madification during the development of the leachate treatment
works and any modifications to the monitoring of the quality and quantity of leachate
generated.

5.3.1 Equipment
Routine sampling and on-site measurements of leachate quality shall be carried out with
appropriate equipment which include:

¢ Portable thermometer, pH and electrical conductivity (EC) meter
e Sample bottle of glass or PET of volume not less than 1 litre
e Flowmeters

At the leachate collection point, the submersible pump shall be used to discharge leachate
flow from the leachate removal chamber. Level sensors shall be incorporated into the side
slope riser pipe for pump control and measurement of leachate level. In addition, a dipstick
and measuring tape shall be used to determine (in-situ) normal leachate levels if the level
sensor is not operative.

5.3.2 Calibration and Maintenance

The DBO Contractor shall ensure that all equipment are calibrated and maintained
according to manufacturer’'s instructions. Routine maintenance shall be carried out in strict
accordance with the manufacturer's requirements. Where calibration intervals are not
specified by the equipment manufacturer, the length of time between calibration periods
shall not be greater than 6 months.

An inspection procedure shall be established to ensure that the frequency of maintenance is
regularised for each equipment. Results from the monitoring programme shall be used to
assist in the ongoing operation of the leachate treatment works to ensure that the facility is
being operated under the optimum conditions, and that the leachate discharge complies
with the trigger levels specified in Section 5.3.8.

5.3.3 Procedures
The DBO Contractor shall monitor leachate levels within the landfill using calibrated
submersible level sensors incorporated into the side slope riser pipe.

Quantity of raw leachate shall be monitored using in-line flow meters installed in the pipe.
The flow meters shall be designed and constructed to determine the volume and rate of
leachate leaving the landfill site to an accuracy and precision of within +/- 1%.

At the same locations, the leachate shall also be monitored periodically to assess leachate
quality produced within operational areas and after treatment. This shall be achieved using
in-line sampling valves/taps. The design and construction of these valves/taps shall be such
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that samples of leachate of between 1 and 25 litres can be readily and easily obtained
without sampling rates being too high resulting in unacceptably-high levels of splashing or
too low making the duration of sampling unacceptably long.

The DBO Contractor shall use the groundwater drainage layer to detect any leachate
escaping through the liner system. The detection system shall involve daily sampling at the
groundwater discharge point (shown as Leachate Leakage Detector) and the groundwater
monitoring boreholes.

5.3.4 Analysis Parameters

All leachate samples shall be collected and transported to a HOKLAS accredited laboratory
as soon after sampling as possible. Appropriate pre-treatment of samples shall be prepared
in respect of the analytical parameters, with due regard to its holding times.

Leachate quality shall be monitored as a feedback to the operation for optimisation of the
leachate treatment works and to establish its trend over the life of the landfill. The
programmes shall generate data to support the establishment of a procedure for the
necessary treatment and safe disposal of effluent from NENT Landfill Extension.

The following parameters shall be measured in accordance with the standards contained
within the Specification:

Table 5.1 Suite 1 - Leachate Monitoring :

Programme A Programme B
Parameters Detection | Frequency Parameters | Detection | Frequency
Limit Limit

Temperature ¥ 0.1°C | Weekly  basis | Mg 50 ug/l | Monthly  basis
pH* 0.1 initially and then | Ca 50 pglL initially and then 3
Electrical conductivity * 1 uSlom monthly  when |7 50 uglL monthly Intervals
coD 10 mglL setilgd values are Fo 50 ol when settled

obtained for the M9 values are
BODs 3mglL | first 3 years of | Ni 1ug/l | obtained for the
TOC Img/ll | NENT  Landfil | Zn 10 g/l | first 3 years of
S 0.1 mglL Extensjon Mn 1 ugll NENT. Landfill
Ammonia-nitrogen 02 mglL | operation Cu Tugll | EXtension
Nitrate 05 mglL Pb Tugll | OPEraon
Nitrite 0.5 mg/L Cd 0.2 pglL
Total Nitrogen 0.4 mg/L
Sulphate 5 mg/L
Phosphate 0.01 mg/L
Chloride 0.5 mg/L
Sodium 50 pgiL
Alkalinity 1 mgiL
Volatile fatty Acids 2mglL

* On-site measurement
Table 52 Suite 2 - Leachate Monitoring
Parameters Detection Limit Parameters Detection Limit Frequency
Temperature 0.1°C Phosphate 0.01 mg/L Quarterly  Basis
pH 0.1 Chloride 0.5 mg/L after the first 3
COD T0mglL Sodium 50 gL years of NENT
. Landfill Extension
BODS 3 mglL Alkalinity 1 mg/L operation
SS 0.1 mglL Fe 50 pglL
Ammonia-nitrogen | 0.2 mg/L Zn 10 pg/L
Nitrate 0.5 mg/L Cu 1 ugll
Total Nitrogen 0.4 mg/L Cd 0.2 pg/lL
Sulphate 5 mglL
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Suite 1 (Programme A and Programme B) shall be used to establish the quality of leachate
from each collection point (i.e., before and after treatment) for the first 3 years of NENT
Landfill Extension operation, and Suite 2 shall be used for routine monitoring thereafter.

For leachate leakage detection, the DBO Contractor shall analyse the samples taken at the
groundwater discharge point for ammonia-nitrogen, pH and conductivity. If necessary, COD
shall be tested when high ammonia-nitrogen is detected at the groundwater discharge point.
Samples shall be stored and preserved according to the guidelines of the approved
accredited laboratory.

5.3.5 Frequency and Locations of Sampling
The DBO Contractor shall take raw leachate samples and treated leachate samples. The
frequency and sampling locations summarized in Table 5.3.

Table 5.3 Frequency and Locations of Sampling

Program Frequency Location

Suite 1, Programme A Weekly intervals initially and | At new leachate Collection
then monthly when settled | points (i.e prior to discharging
values are obtained points at raw leachate lagoon
Suite 1, Programme B | At monthly intervals and then | t5r gy leachate monitoring
three monthly mtervalg when and final effluent holding
settlgd values are obtained for | ‘ ially  treated
the first three years of NENT ageoen 1er .parlla L
Landfill Extension operation leachate monitoring)

Suite 2 At quarterly intervals after
Suite 1 programme B

The DBO Contractor shall monitor levels of leachate continuously using calibrated
submersible pressure transducers via data retrieving equipment. Daily records of leachate
production shall be maintained via data logging flow meters for all abstraction of liquid from
the site and leachate quantities leaving the site.

The DBO Contractor shall determine the locations of leachate monitoring points and submit
the proposed plan to the Independent Consultant for approval.

5.3.6 Results
All sample containers shall be clearly marked, and identified with relevant sampling
information. In addition, all monitoring results and observations made at time of sampling

" shall be recorded in a field data sheet specifically allocated to that sampling task. The

following information shall be recorded on each sampling visit:

e Sampling point;

e Data and time of sample collection;

¢ Name of technician carrying out the sampling;

e \Weather conditions and ambient temperature;

e General appearance, condition and temperature of the water body;
e Sampling device and method used;

e Sample preservation used;

¢ Storage requirements adopted;

e Space for listing analytical determinations.

5.3.7 Leachate Leakage Detection
Facilities to detect leakage within a 24-hr period shall be placed in the manner and positions
specified and be monitored daily for the presence of leachate or contaminated water.
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5.3.8 Trigger Levels
The DBO Contractor shall operate a programme of monitoring with the following objectives:

e Determine the level of leachate within the landfill;
¢ Determine the quality of leachate from the landfill;
¢ Determine the quantity of leachate from the landfill.

The DBO Contractor shall monitor the levels of leachate continuously at the leachate
collection point through the use of calibrated submersible level sensors via data retrieving
equipment. The level of leachate at any point within the landfill shall not exceed 1m height
above the top of the primary barrier of the landfill liner system.

The standards for discharge of treated leachate from the leachate treatment works into the
pipeline leading into Shek Wu Hui Sewage Treatment Works (SWHSTW) are given in Table
1 of the Water Pollution Control Ordinance (WPCQO) Technical Memorandum — Standards

" for Effluent Discharged into Drainage and Sewerage System, Inland and Coastal Waters
prepared by the EPD, with the exception for the following discharge limits.

Total Nitrogen : 200 mg/L COD: 2000 mg/L
BOD : 400 mg/L Ammonia-nitrogen : 5 mg/L
SS: 400 mg/L

Treated leachate shall be discharged to the leachate pipeline leading to the SWHSTW. The
leachate generated by the NENT Landfill Extension has been estimated. Under normal
meteorological condition (i.e. with an average annual rainfall of 1,875 mm, data taken from
Ta Kwu Ling Station from 1999 to 2005), the peak leachate flow rate from restored NENT
Landfill and NENT Landfill Extension (under fully operation in Year 10) is estimated to be
(265+860 =) 1,105 m?® /day in wet season, which is within the design capacity of the existing
leachate treatment plant (i.e. 1,200 m® /day). Nevertheless, daily records shall also be made
for the quantity of leachate production.

5.3.9 Corrective Action
If the trigger levels in Section 5.3.8 are exceeded, the DBO Contractor shall implement a
Corrective Action Programme, which shall include:

¢ | eachate extraction;

¢ Phased development and closure to minimise the active area footprint;

e Temporary geosynthetic covers to minimize infiltration in active cells;

¢ Run-on and runoff control systems for active and closed areas;

e Low permeability final cover system to minimise infiltration during post-closure;

In event that the DBO Contractor detects leachate leakage (i.e. the trigger level is exceeded

at the groundwater discharge point), the liquid shall be treated at the leachate treatment
plant prior to discharge to the leachate pipeline leading to SWHSTW.

5.4 Groundwater Monitoring

Groundwater Level

5.4.1 Introduction
Groundwater levels shall be monitored over the working life of the site to determine the
following information:

e Natural seasonal variation in groundwater levels;

o Effects of any ground water abstraction;

e |dentification of hydraulic gradients;

e Variation caused by the construction, operation or aftercare.
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5.4.2 Equipment

A portable dip meter, not affected by condensation, shall be used to measure water depth
and checked before use. The dip meter shall comprise a graduated tape and sonic indicator
of water level.

5.4.3 Procedures
Water level measurements shall be carried out prior to any purging or sampling from
monitoring holes.

The DBO Contractor shall take groundwater level measurements relative to a permanent
fixed datum at a measured elevation at each location, situated and marked on the
monitoring borehole casing or cover. Recorded levels shall be expressed as metres relative
to Principal Datum, and the levels checked 3 times prior to recording the measurements.

5.4.4 Frequency and Locations of Sampling
All manual groundwater level measurements shall be carried out at least once a month.

In the event that automatic measuring equipment is installed, the associated data loggers
shall be interrogated / downloaded at least on a monthly basis. The automatic monitoring
equipment shall be calibrated monthly and periodic manual water level measurements shall
be carried out to corroborate the measurements.

Monthly groundwater monitoring shall be carried out at specified points ED1-ED35 in
accordance with Drawing No. 24315/13/504 unless otherwise approved by the IC.

5.4.5 Results

All manual water level measurements shall be recorded relative to both monitoring borehole
datum and Principal Datum. All automatic monitoring equipment shall be in a form that can
be input to computer and displayed in numerical or graphical form. Results shall include site
name; unique monitoring borehole reference or location code; date and water level in
metres below monitoring borehole datum and to Principal Datum.

Groundwater Quality

5.4.6 Equipment

The criteria for selection of appropriate equipment shall depend upon the purpose of the
sampling exercise, the site characterisation and the parameters that are to be analysed.
This shall be assessed using the following criteria:

e Required sampling accuracy and precision

e Sampling frequency;

e Sampler construction material;

e Required head,;

e Required discharge rate;

e Reliability and ease of maintenance, including availability of spares.

Teflon and/or stainless steel samplers (e.g. bailers) shall be used to sample groundwater.
Where sampling relies on the sample being pumped to the surface via tubing, the tubing
used shall be Teflon, Teflon lined, or polypropylene. Bladder pumps shall be used to purge

and to sample. Groundwater may be pumped from depths in excess of 100m below ground
level, due to the depth to groundwater and the topographic level of the site.

5.4.7 Calibration and maintenance

Before each purging process, field meters shall be calibrated according to manufacturer
specifications and the calibration results recorded in a calibration log file. All sampling
equipment shall be thoroughly decontaminated as per standard sampling protocol prior to
use.
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5.4.8 Procedures

The DBO Contractor shall purge a monitoring borehole before a sample is taken in order
that representative groundwater is sampled. This process shall be combined with field
monitoring of determinants such as electrical conductivity, pH and temperature, so that
stable sampling conditions can be achieved. If the water is contaminated it shall be
contained and treated as leachate, otherwise abstracted groundwater shall be discharged to
the surface water drainage system.

Samples shall be stored and preserved according to the guideline of approved accredited
laboratory. Representative groundwater sample shall be collected, in approved receptacles
as follows:

e Sampling containers shall be pre-rinsed with the water being collected, except in the case
where specific determinations require preservatives in pre-prepared bottles;

¢ Glass containers shall be used for receipt of samples for organic analysis;

e Polyethylene containers shall be used for other determinants, except trace metals
determinants such as mercury;

o Water shall be poured into sampling bottles carefully until filled completely, unless a
specific volume is required by the analytical laboratory;

o A minimum of one litre sample shall be taken, unless otherwise specified;

» On-site measurement of EC, pH and temperature shall be carried out;

e On completion of sampling, portable equipment shall be removed from the borehole, and
cleaned prior to use at next installation.

All sample bottles shall be labelled, samples shall be kept at for degrees centigrade and
sent to the laboratory within specified holding times for the analytical methods. Samples
shall be sent to the laboratory with appropriate chain-of-custody documentation.

Analysis of samples shall be carried out in accordance with methods described in American
Society for Testing and Material (ASTM) or American Public Health Association (APHA) -
American Water Works Association (AWWA) — Water Pollution Control Federation (WPCF).

5.4.9 Results
All sample containers shall be clearly marked to show the site name, location and date of
sample collection. All results shall be presented as following:

¢ Site name;

¢ Unique sampling location reference;

e Time and date of the sampling;

* Name of the sampling technician;

¢ Weather conditions and air temperature;

e Appearance, condition and temperature of the water body;
o Sampling device used,;

¢ On-site measurements of EC, pH and temperature;

¢ Volume of water purged prior to sampling;

¢ Physical description of the sample.

5.4.10 Analysis Parameters

The DBO Contractor shall measure the parameters according to the Table 5.4 in monthly
basis. In the event of contamination being detected in the monthly monitoring programme,
additional groundwater monitoring shall be carried out in weekly basis.
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Table 5.4 Groundwater Monitoring

Parameters Detection Limit Normal Frequency Additional Frequency
Temperature 0.1°C Monthly basis

pH 0.1 Monthly basis Weekly Basis
Electrical conductivity 1 uSlem Monthly basis Weekly Basis
CoD 10 mg/L Monthly basis Weekly Basis
BODs 3 mgiL Monthly basis Weekly Basis
SS 0.1 mg/L Monthly basis Weekly Basis
Ammonia-nitrogen 0.2 mg/L Monthly basis Weekly Basis
Nitrate 0.5 mg/L Monthly basis =

TKN 0.4 mg/lL Monthly basis -
Sulphate 5 mglL Monthly basis -
Sulphite 2mglL Monthly basis -
Phosphate 0.01 mg/L Monthly basis -
Chloride 0.5 mg/L - Weekly Basis
Iron 50 pgiL - Weekly Basis
Zinc 10 pg/L - Weekly Basis
Coliform Count 1 cfu/ 100mL Monthly basis Weekly Basis

5.4.11 Trigger Levels
The DBO Contractor shall propose a permanent monitoring network at the site to include the
following:

e Detailed information on the hydrogeological regime;

e Details on seasonal groundwater level fluctuations and short-term variations in certain
areas;

e Detailed baseline groundwater quality information;

e Detailed pumping test data for areas down gradient of the site where contaminants are
likely to migrate.

The DBO Contractor shall monitor groundwater around the site to ensure that the following

trigger levels are not exceeded Table 5.1.

5.4.12 Corrective Action
In the event that the above trigger levels are exceeded, the DBO Contractor shall implement
a Corrective Action Programme, which shall include:

e Groundwater extraction and, if necessary, treatment prior to discharge;
¢ Groundwater interception and diversion.

5.5 Surface Water Monitoring

5.5.1 Introduction

The DBO Contractor shall carry out surface water monitoring from the commencement of

the works until the issue of the Aftercare Certificate in accordance with the following

objectives:

e To assess the performance of the registered design, where: surface water leaves the site
and/or the landfill boundary; surface water leaves an operational area; and surface water
leaves areas of potential contamination e.g., waste reception area, vehicle and wheel
washing, haul route, vehicle servicing, etc.

e To ensure no long-term deterioration in surface water quality adjacent to the site;

e To provide data for the design and to monitor the effectiveness of any remedial measures
which may be necessary in the event of excessive leachate migration or liner failure.
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Surface water monitoring stations shall be established in and around the site as part of the
monitoring programme,

5.5.2 Equipment

For monitoring surface water quality, the DBO Contractor shall use the following sampling

and measuring equipment:

e Varying water sample containers, as appropriate to the type of analysis being determined,
fabricated from polyethylene, polypropylene, polycarbonate, aluminium, stainless steel or
glass

o Glass containers for organic constituents, but where major constituents of glass are to
be analysed (e.g. sodium, potassium, boron, silicon and trace metallic impurities),
glass containers shall not be used.

o Polyethylene containers shall not be used for trace metallic impurities such as
mercury.

¢ Silicon sieve/disposable filters for removal of suspended solids

¢ Thermometer with a range of 0-50°C
o Digital pH meter
o Electrical conductivity meter

A clamp, pole or string shall be attached to the bottle if the water poses a threat to the
sampling technician or if direct contact is likely to be made with skin. However, in all
situations, gloves shall be worn as a matter of routine when sampling potentially-
contaminated water.

The following equipment or the approved equivalents shall be provided for monitoring flow:

e 1S32 flow monitor complete with Druck transducer capable of measuring parameters of
depth and velocity at specified intervals, with trip mode built-in.

« Velocity calibrator — Montec 3013 portable Doppler measurement for in-situ calibrations of
velocity. A 1.25m logging wand shall be used for recording in-situ measurements.

o Monitoring software — specifically designed for use with 1832 and Montec 3013, to
produce depth, velocity and discharge graphs, as well as tabulated data.

5.5.3 Calibration and Maintenance

Clean, pre-conditioned/washed sample containers shall be used during the sampling
programme. Sample containers shall be used only once with the exception of glass
containers appropriately decontaminated at the analytical laboratory prior to use. All
sampling equipment including open-mouthed collection vessels (buckets and cans) and
sieves shall be decontaminated prior to use between sample points to prevent cross
contamination. Decontamination procedures involve the use of laboratory grade detergent
and rinsing in de-ionized water. Sample bottles that contain chemical preservatives shall not
be rinsed or cleansed in any way.

Thermometers shall be rinsed with de-ionized water and then wiped with disposable towels
immediately after use before being replaced in the carrying case.

All flow measuring equipment shall be calibrated according to the manufacturer's
specifications.

5.5.4 Procedures

The DBO Contractor shall undertake sampling of surface water quality with reference to the

following documents:

e British Standard Institution (BSI) BS6068: 1981 Water Quality Sampling Section 6.1.
Guidance on the Design of Sampling Programmes

e International Standard Organisation (SO) ISO 5667-6 1990 Guidance on Sampling of
Rivers and Streams
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e BSI, BS 6068 1983 Water Quality Section 6.2 Guidance on Sampling Techniques. Health
and Safety Executive

e BSI, BS 6068: 1986 Water Quality Section 6.3 Guidance on the Preservation and
Handling of Samples (International Standards Organisation 1ISO 5667/3 — 1985 Water
quality — Sampling — Part 3: Guidance on the Preservation and Handling of Samples).

Before sampling, the flow rate of the stream/river shall be determined and the water and air
temperature, pH and electrical conductivity shall be measured and recorded.

All the precautions outlined in the Specification for avoiding contamination during sampling
shall be taken, for example, pre-rinsing sampling containers (excluding those containers
which are preserved by certain type of chemicals) with the surface water to be collected. In
addition, appropriate health and safety precautions including the wearing of protective
waterproof gloves shall be followed.

In general, samples shall be collected from within 500mm of the water surface. Samples
shall be collected within an open mouthed vessel with the lip pointing upstream. The sample
shall be filtered as appropriate. Alternatively the sample shall be collected directly into the
sample container. Sampling of the surface film layer shall be avoided during the sampling
programme.

During sample collection, care shall be taken so that air is not introduced into the samples
thereby altering the relative compositions of the determinants. Once the sample bottle is
filled to the top with no remaining air space the lid shall be securely screwed on. Where
samples are to be preserved with acid or alkalis prior to transport to the laboratory, the
sample bottles shall be filled to the level specified by the analytical laboratory.

Samples shall be transported to the laboratory for analysis as soon as possible after the
sample is collected, since the longevity of some of the sample determinants is limited. All
samples shall be stored at 4°C and transported to the laboratory within 48 hours from
sampling.

Analyses shall be carried out in accordance with methods described in ASTM or APHA -
AWWA - WPCF Standard.

Flow measurements shall also be taken continuously using automatic logging equipment.

5.5.5 Analysis Parameters

The DBO Contractor shall measure the all parameters according to Table 5.5 in monthly
basis. In the event of contamination being detected in the monthly monitoring programme,
additional surface water monitoring shall be carried out in weekly basis.

Table 5.5 Surface Water Monitoring

24315-REP-057-02

Parameters Detection Limit Normal Frequency Additional Frequency
pH 0.1 Monthly basis Weekly Basis
Electrical conductivity 1 uSlem Monthly basis Weekly Basis
Alkalinity 1 mg/L Monthly basis -
CcOoD 10 mg/L Monthly basis Weekly Basis
BODS 3 mg/L Monthly basis Weekly Basis
TOC 1 mgiL Monthly basis Weekly Basis
5SS 0.1 mglL Monthly basis Weekly Basis
Ammonia-nitrogen 0.2 mglL Monthly basis Weekly Basis
TKN 0.4 mg/L Monthly basis -
Nitrate 0.5 mg/L Monthly basis
Sulphate 5 mg/L Monthly basis
Sulphite 2mgiL Monthly basis
Phosphate 0.01 mg/L Monthly basis
Chloride 0.5 mg/L Monthly basis
Sodium 50 pg/L Monthly basis
Mg 50 pg/L Monthly basis
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Ca 50 ug/L Monthly basis a
K 50 ug/L Monthly basis "
Fe 50 pg/L Monthly basis Weekly Basis
Ni 1 ugll Monthly basis :
Zn 10 pg/l Monthly basis Weekly Basis
Mn 1 ug/L Monthly basis .
Cu 1 uglL Monthly basis -
Pb 1 g/l Monthly basis .
Cd 0.2 ug/L Monthly basis .
Coliform Count 1 cfu/ 100mL Monthly basis Weekly Basis
QOil and Gease 5 mg/lL Monthly basis -

Surface water flow shall be monitored continuously using automatic data logging equipment.
Following periods of heavy rainfall, flow shall be monitored weekly and more frequently to
determine peak discharge rates.

5.5.6 Locations of Sampling

Monthly surface water monitoring shall be carried out at specified points WM1 (Upstream of
Lin Ma Hang) and WM2 (Ping Yuen River, i.e existing SP1 monitoring station) in
accordance with Drawing No. 24315/13/504 unless otherwise approved by the IC. The
sampling points shall be readily accessible and sampling shall be obtained from a flow that
is moderate and steady. Turbulent flowing streams or stagnant polls shall be avoided.

5.5.7 Results
Upon completion of each sampling exercise, the sample containers shall be clearly labelled
with site name; sampling location reference; date and time of collection and sample number.

In addition, the sampling technician shall record any abnormality which may affect water
quality in their record notebooks. The sampling record shall include the following details:

e Sampling site and sampling point;

e Date and time of collection;

e Name of sampling technician;

¢ Weather conditions and air temperature;

e Appearance, condition and temperature of the water body;
e Sampling method and sampling device used;

e Sample preservation;

o Storage requirements;

e List of parameters (with space for the analytical results).

5.5.8 Trigger Levels

The DBO Contractor shall conduct the surface water monitoring programme in order to keep
ammonia-nitrogen and COD below the following trigger levels:

Ammonia-nitrogen : 0.5mg/L

COD: 30 mg/L

In addition, suspended solids concentrations for surface waters leaving the site shall not
exceed 20mg/L.
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5.5.9 Corrective Action
In the event that these trigger levels are exceeded, the DBO Contractor shall implement a
Corrective Action Programme, which shall include:

e Sampling upstream into landfill to trace the source;

o Surface water interception and treatment prior to discharge;

e Changes to working methods to prevent surface water contamination;
 Diversionary works.

Where analytical results indicate the presence of contamination, additional monitoring
locations shall be selected to determine the pollution source. The DBO Contractor shall
implement procedures in accordance with the corrective action plan to mitigate any
contamination sources identified, or discharge the surface water to the leachate treatment
plant.

5.6 Event and Action Plan

The Action and Limit levels for surface and ground water quality are defined in Table 5.6
and Table 5.7. Should non-compliance of the criteria occur, action in accordance with the
Action Plan in Table 5.8 shall be carried out.

Table 5.6 Action and Limit Levels for Surface Water Quality

Parameters Action Limit
DO inmg L Surface and Middle Surface and Middle
(Surface, Middle & 5 percentile of baseline data for | 4 mg L or
Bottom) surface and middle layer 1%-ile of baseline data for surface and
£ middle layer
B Bottom Bottom
% 5 percentile of baseline data for | 2mg L' or
§ bottom layer 1%-ile of baseline data for bottom layer
pH (depth averaged), 95 percentile of baseline data or | 99 percentile of baseline or 130% of
Turbidity in NTU (depth- | 120% of upstream control upstream control station's pH, Turbidity, SS
averaged), SSin mg L | station's pH, Turbidity, SS at the | at the same tide of the same day
(depth-averaged) same tide of the same day
= | COD, Ammonia-nitrogen | --- Ammonia-nitrogen: 0.5mg/L
8 :
5 COD: 30 mg/L
2 | SSinmg L1 20mg/L
(o)
Notes: 1. "depth-averaged' is calculated by taking the arithmetic means of reading of all three depths.
. For DO, non-compliance of the water quality limits occurs when monitoring result is lower than the limits.
3. For turbidity, SS, Ammonia-nitrogen, COD, non-compliance of the water quality limits occurs when monitoring
result is higher than the limits.
4, For pH, non-compliance of the water quality limits occurs when monitoring result is outside the specified range.
5. All the figures given in the table are used for reference only and the EPD may amend the figures whenever it is
considered as necessary.
" Table 5.8 Action and Limit Levels for Ground Water Quality
Parameters Action Limit Remark
COD, --- COD: 30 mg/L For COD, Ammonia-nitrogen,

Ammonia-nitrogen

Ammonia-nitrogen: 5mg/L

non-compliance of the water
quality limits occurs when
monitoring result is higher than
the limits.
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Table 5.9 Event and Action Plan for Water Quality

Event ET IEC IC DBO Contractor
Action level | Identify source(s) of impact; | Check monitoring | Confirm receipt of | Rectify unacceptable
being Inform IEC, DBO contractor: data and D’BO notlﬂcgtlon qf non- |practice;
exceeded o Contractor's compliance in Amend working
by one Check monitoring data, all working methods. | writing; SRR (s it

i lant, equipment and DBO RRISHIRG:
sampling | Piant, equip Notify Contractor
day Contractor's working methods. y ’
Repeat measurement on next
day of exceedance.
Action level | Identify source(s) of impact; | Check monitoring | Discuss with IEC on | Rectify unacceptable
being Inform IEC, DBO contractor: data and QBO 1h§' pro_posed practice;
exceeded o Contractor's mitigation Check all plant and
by two or | Check monitoring data, all working method; | measures; M . e
lant, equipment and RHIpmSt, i
mare § F()Jont;ac(gmz working methods; Discuss with ET Ensure mitigation | consider changes of
ggnms;;ugive ' |and DBO measures are working methods;
Ensure mitigation measures | Confractor on properly .
days ; ; : , _ : Submit proposal of
are implemented; possible remedial implemented; additional mitigation
Increase the monitoring actions; Assess the measures to IEC
frequency to daily until no Review the effectiveness of the | within 3 working days
exceedance of Action level; | proposed mitigation | implemented of notification;
Repeat measurement on next | Measures; mitigation Implement the agreed
day of exceedance. Supervise the L mitigation measures.
implementation of
mitigation
measures.
Limit level | Identify source(s) of impact; | Check monitoring | Confirm receipt of | Take immediate
being Inform IEC, IC and DBO data submitted by ' potlﬁpgtign of failure corr.ective actions to
exceeded contesclor: ET and Contractor's | in writing; avoid further
by one o working method, Discuss with [EC exceedance;
(sjampllng ;';ﬁfkeﬁgi';':r?gg?aﬁia’ al Discuss with ET | ET and Contractor | Submit proposal of
ay S e .| and Contractor on  |on the proposed | mitigation measures to
Contractor's working methods; : . o e ,
possible remedial | mitigation IEC within 3 working
Discuss mitigation measures | actions: measures; days;
ith IEC, IC and C : )
WhiES, - arT HIEACON Review the Request Contractor | Implement the agreed
Ensure mitigation measures | proposed mitigation | to review the mitigation measures;
are implemented; m%asyreg ) working methods. Submit further
%u rtmtte; y d mitigation measures if
g”, ract:hor iaCn problem still not under
advise e control;
accordingly.
Limit level | Identify source(s) of impact; | Check monitoring | Discuss with IEC, | Take immediate
being data submitted by  |ET and Contractor | corrective actions to
form IE .
exceeded ok C,‘IC,. D ET and Contractor's | on the proposed avoid further
by two or | Check monitoring dzta. all working method; | mitigation exceedance;
more plant, equipment an : ; measures; ;
. | . . | Discuss with ET ) Submit proposal of
k thod :
consellcutwe Clontractorls' wolr N9 MEMOCS: | 2nd Contractor on Request Contractor | mitigation measures to
sampling | Discuss mitigation measures | possible remedial | to critically review | IEC within 3 working
days with IEC, ICR and Contractor; | actions: the working days;
Ensure mitigation measures | Review the iefioe] Implement the agreed
are implemented; Contractor's Make agreement | mitigation measures;
T mitigation on the mitigation : .
Ensyl;e ir;i:gstlodq measures megsures EaSares Ent Resubmit proposals if
are implemented; ol s ensure mitigation | Problem still not under
measures are control;
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Event ET IEC IC DBO Contractor
necessary to properly Slow down or to stop
assure their implemented, relevant activity until
effectiveness; Consider and exceedance is abated.
Supervise the instruct, if
implementation of | necessary, to slow
mitigation down or stop that
measures. activity of work until

exceedance is
abated.
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6 Waste Management

6.1 Introduction

It will be the DBO Contractor’s responsibility to ensure that all wastes produced during the
NENT Landfill Extension are handled, stored and disposed of in accordance with good
waste management practices and EPD'’s regulations and requirements.

The major waste material generated during construction activities has been identified to be
construction and demolition (C&D) material and recommended to be audited at regular
intervals (at least weekly) to ensure that proper storage, transportation and disposal
practices will be implemented.

Monitoring of waste management practices will ensure that these solid wastes generated
during construction will not be disposed into the nearby coastal waters. The DBO Contractor
will be responsible for the implementation of any mitigation measures to minimise waste or
redress problems arising from the waste materials.

6.2 Waste Control and Mitigation Measures

Construction Phase

Mitigation measures for waste management are summarised below. With the appropriate
handling, storage and removal of waste arisings during the construction phase as defined
below, the potential to cause adverse environmental impacts would be minimised. The
EMIS of the recommended mitigation measures is presented in Appendix C.

Good Site Practices and Waste Reduction Measures

It is expected that adverse impacts from waste management would not arise, provided that
good site practices are strictly followed. Recommendations for good site practices during
construction include:

e Nomination of approved personnel to be responsible for good site practices and making
arrangements for collection of all wastes generated on-site and effective disposal,

e Training of site personnel for cleanliness, proper waste management procedures
including chemical waste handling, and waste reduction, reuse and recycling concepts;

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

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

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

e Appropriate waste management should be implemented in accordance with the ETWB
TC(W) No 19/2005; and

e Recording system for the amount of wastes generated, recycled and disposed
(including the disposal sites) should be proposed.

A trip-ticket system should be implemented in accordance with WBTC No 31/2004 for
proper record of the quantity of C&D material generated on-site. Construction Waste
Disposal Charging Scheme under the Waste Disposal Ordinance also applies to control the
disposal of construction waste. Good management and control will prevent the generation
of significant amounts 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 include:

G:\24315\Report\Sub ref-0881057-02 Final EM&A.doc Page 40 Ove Arup & Partners Hong Kong Ltd
24315-REP-057-02 May 2007



Environmental Protection Department North East New Territories (NENT) Landfill Extension

Environmental Monitoring & Audit Manual

e 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;

e Separate labelled bins should be provided to segregate aluminium cans from other
general refuse generated by the work force and to encourage collection of aluminium
cans by individual collectors;

e Any unused chemicals or those with remaining functional capacity should be recycled;
e Maximising the use of reusable steel formwork to reduce the amount of C&D material;

e Prior to disposal of C&D waste, it is recommended that wood, steel and other metals
should be separated for re-use and/or recycling to minimise the quantity of waste to be
disposed of to landfill;

e Proper storage and site practices should be implemented to minimise the potential for
damage or contamination of construction materials;

e Plan and stock construction materials carefully to minimise amount of waste generated
and avoid unnecessary generation of waste; and

e Minimise excessive ordering of concrete, mortars and cement grout by doing careful
check before ordering.

In addition, specific mitigation measures are recommended below for the identified waste
arisings to minimise environmental impacts during handling, transportation and disposal of
these wastes.

C&D Material

As the design has adopted a C&D material balance approach, the impact on the handling,
collection, transportation and disposal of C&D material is insignificant. Excavated slope,
stockpiled material and bund walls will be covered (e.g. by a tarpaulin) until used in order to
prevent wind-blown dust during dry weather, and to reduce muddy runoff during wet
weather. If any topsoil-like materials need to be stockpiled for any length of time,
consideration should be given to hydroseeding of the topsoil on the stockpile to improve its
visual appearance and prevent soil erosion.

_ Chemical Wastes

Plant/ equipment maintenance schedule should be designed to optimise maintenance
effectiveness and to minimise the generation of chemical wastes. Chemical waste should
be properly stored and transported off-site for treatment by a licensed collector. The DBO
Contractor should register with EPD as a chemical waste producer. Where possible,
chemical wastes (e.g. waste lube oil) should be recycled by licensed treatment facilities.

General Refuse

All recyclable materials (separated from the general waste) should be stored on-site in
appropriate containers with cover prior to collection by a local recycler for subsequent reuse
and recycling. Residual, non-recyclable, general waste should be stored in appropriate
containers to avoid odour. Regular collection should be arranged by an approved waste
collector in purpose-built vehicles that minimise environmental impacts during transportation.

Sludge

Sludge should be collected by a licensed collector at regular intervals, to suit the operation
schedule of the leachate treatment plant. The use of purpose-built sludge tankers can
minimise the potential of environmental impacts during transportation. Co-disposal of this
sludge in designated trenches should be considered to reduce its hazardous impact.
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7 Landfill Gas Monitoring

7.1 Background

The qualitative risk assessment for landfill gas (LFG) hazards associated with the
construction, operation, restoration and aftercare phases indicated that the overall risks to
the receivers within the NENT Landfill Extension site was categorised as ‘High' and that to
the receivers outside the NENT Landfill Extension site was ‘Medium’.

The sensitive receivers falling within the newly proposed 250m Consultation Zone may be
prone to LFG potential risk and appropriate protective and precautionary measures
including engineering design and monitoring programme have been proposed to reduce
such risk to acceptable levels. With these measures in place, no adverse impact is
anticipated. LFG monitoring should be conducted throughout various phases of NENT
Landfill Extension with the following key objectives:

e To ensure the safety and health of workers during the construction stage of landfill
extension;

e To determine the performance and effectiveness of LFG mitigation measures and
control systems for preventing uncontrolled LFG migration, with respect to the LFG risk
on properties, residents and vegetation;

e To establish a system for assessment and monitoring of any potential ecological stress
in the vicinities of the site;

e To establish a monitoring regime for buildings within the site services routes and other
enclosed areas providing a warning system for detection of potential build-up of
hazardous LFG; and

e To ascertain the characteristics of the landfill and estimate the quantity and quality of
the LFG production in order to assess the potential for future utilisation.

This EM&A Manual specifies the basic requirements for LFG monitoring in NENT Landfill
Extension, including the monitoring locations, parameters, equipment, procedures,
frequency, reporting format, Action and Limit (A/L) Levels, Event and Action Plan (EAP),
and Emergency and Contingency Plan (ECP), etc. Further details of LFG monitoring
requirements should be established in the Landfill Monitoring Plan (LMP) to be developed
by the future DBO Contractor based on this EM&A Manual.

7.2 General Requirements

The LFG monitoring programme should include on-site and off-site monitoring at the agreed
period of time and frequency. On-site and off-site LFG monitoring during different phases of
landfill development should cover:

e Quantity and quality of extracted LFG at individual gas well heads;
e Quantity of LFG automatically monitored at LFG pumping station;

e Fixed surface and borehole locations along the landfill site boundary and at potential
sources of concern;

e Monitoring safe level of LFG concentration, and implementation of sufficient mitigation
measures when entering confined spaces within the landfill site; and

e Off-site monitoring for LFG.

LFG monitoring should be conducted in monthly basis at designated monitoring locations
and gas monitoring boreholes, supplemented by monthly site surveys of the surrounding
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environment including natural cracks and fissures, service drains and ducts, area with sign
of vegetation death, and any below ground enclosed spaces, which include normal bulk gas
using portable instrument verified by gas sampling and laboratory analyses. |If the
monitoring results indicate evidence of gas migration, the monitoring frequency should be
increased accordingly, with the implementation of appropriate mitigation measures under
the EAP.

LFG monitoring should commence at the start of construction works through the operation,
restoration and until completion of aftercare phases. The measured LFG results should be
checked for compliance against pre-defined A/L Levels in this EM&A Manual and the LMP.
In case exceedance of compliance level was detected at any locations, the EAP should be
triggered for necessary action to be taken.

If abnormally high LFG levels are detected at off-site sensitive receivers, the ECP should be
strictly followed to timely trigger the listed action without delay, which includes evacuation of
occupants, provision of forced ventilation to the concerned sensitive receiver, investigation
of potential source of LFG, increase LFG extraction rate on-site for minimise leakage etc.
Details of the procedures will be documented in the ECP.

7.3 Monitoring Parameters

A suite of LFG monitoring parameters include:

e Monitoring borehole: Methane (CH,), carbon dioxide (CO,), oxygen (O),
flammable gas

e Surface gas location: ~ CHgs, CO3, O,

e (Gas well head: CH,, CO3,, O,, flammable gas, volatile organic compounds
(VOC)
e Off-site location: VOC

7.4 Monitoring Equipment

Monitoring for Construction Works

Intrinsically safe portable gas detectors should be used during excavation or when working
in any confined spaces, which have the potential for presence of LFG and risk of explosion
or asphyxiation. The monitoring equipment should alarm, both audibly and visually, when
the concentrations of the following gases were exceeded:

e CHy: >10% Lower Explosion Limit (LEL);
e (CO; >0.5%; and

e 0, <18% by volume.

Monitoring at Designated Locations

Pre-entry and routine monitoring should be conducted at boreholes, gas well heads, utilities’
manholes and chambers throughout the landfill extension development. The LFG
monitoring should be conducted regularly. The LFG monitoring instrument should:

e Comply with EPD’s Landfill Gas Hazard Assessment — Guidance Note as intrinsically
safe;

e Be capable of continuous monitoring of CH,;, CO,, O,, barometric pressure and gas
pressure measurement;

¢ Normally operate in diffusion mode unless required for spot sampling, when it should be
capable of operating by means of an aspirator or pump;

e Have low battery, fault and over range indication incorporated;

G:\24315\r-to-c on WP\Sub Ref 081 (048-02) EIA Report\057-02 Final Page 43 Ove Arup & Partners Hong Kong Ltd
EM&A.doc March 2007
24315-REP-057-01



Environmental Protection Department North East New Territories (NENT) Landfill Extension
Environmental Monitoring & Audit Manual

e Store monitoring date and be capable of being down-loaded directly; and

e Measure within these ranges: methane 0-100% LEL & 0-100% v/v; oxygen 0-25% vlv;
carbon dioxide 0-100% v/v; barometric pressure mBar (absolute); gas pressure (relative
to atmosphere) pascals; and temperature 0-100°C.

Proper gas sampling devices such as stainless steel gas cylinders or Tedlar bags should be

used for collection of ambient gas samples at specified surface and off-site locations and

delivered to laboratory for testing using gas chromatography analysis.

All buildings within the NENT Landfill Extension site should be monitored for the presence of
LFG with a permenant detection system with the following features:

¢ Detector heads to be located within buildings;

e Main control box which houses individual control devices for each detector head;

e Central control panel to alert site personnel, audibly and visually, when gas
concentration reached or exceeded threshold levels; and

e Dial-out facility to enable appropriate personnel to be alerted if detectors are triggered
outside operation hours.

Calibration and Maintenance

All portable instrument should be calibrated and serviced according to the manufacturer’s
instructions. Calibration gases should be used for checking portable instrument for methane
and carbon dioxide detection before and after use. Instrument for monitoring oxygen should
be calibrated against normal expected air concentrations. Any significant variations in
instrument performance outside that expected theough normal drift should be noted with the
instrument calibration timely corrected.

7.5 Monitoring Locations

During the construction works within the NENT Landfill Extension site with excavation of 1m
deep or more, LFG concentrations should be monitored before entry and periodically during
the progress of works. If drilling is required, the procedures for safety management and
working procedures as stipulated in EPD’s Landfill Gas Hazard Assessment — Guidance
Note should be strictly adopted.

Throughout the landfill extension development, when service voids, manholes or inspection
chambers within the project site are entered for maintenance, monitoring and a checklist
system of safety requirements should be performed before entry in accordance with the
Code of Practice on Safety and Health at Work in Confined Spaces.

The proposed LFG monitoring locations including designated boreholes and surface
locations, gas wells, and off-site locations for NENT Landfill Extension development are
shown in Drawing No. 24315/13/504, which are subject to changes depending on the
design and modification by the future DBO Contractor. Detailed requirements of LFG
monitoring should be established in the LMP by the DBO Contractor.

7.6 Monitoring Frequency

LFG monitoring should be conducted in monthly basis at designated monitoring locations
and gas monitoring boreholes, supplemented by monthly site surveys of the surrounding
environment including natural cracks and fissures, service drains and ducts, area with sign
of vegetation death, and any below ground enclosed spaces.

If the monitoring results indicate evidence of gas migration, the monitoring frequency should
be increased accordingly, with the implementation of appropriate mitigation measures under
the EAP.
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The monitoring frequency should be reviewed throughout the on-going development of
NENT Landfill Extension and revised as necessary based on the LFG monitoring data.
Detailed requirements of LFG monitoring frequency should be established in the LMP by the
DBO Contractor.

7.7

Monitoring Procedures

Surface Gas Emission

Walkover survey for the whole site area should be undertaken at a slow pace with the
inlet tube of the probe only a few centimeters above ground level.

Measurements will be taken in areas off-site and/or beyond the landfill boundary where
there is visible vegetation stress or die-back which may be caused by depletion of soil
oxygen and accumulation of toxic gases or vapors in the root zone.

Survey of the capping, focusing upon cracks or areas of settlement, surface drains, sub-
surface service entries to buildings and any other enclosed spaces should be taken.

Monitoring Borehole

[ ]

The sampling port should be connected to the gas monitoring probe.
The gas analyser should be turned on to sample the gas for about one minute.

The sampling port should be removed and the temperature probe should be inserted
into the gas monitoring probe to record the temperature.

Results should be recorded on a log sheet.

Pressure (within installations, relative to atmospheric pressure) should be monitored at
any monitoring probe where methane was detected on the previous monitoring
occasion. The order of monitoring should be pressure, followed by flammable gas (CH,),
0., CO, and temperature.

Bulk samples of LFG should be drawn from gas monitoring probes with tubing
connected directly to a 10L Tedlar bag and sent for laboratory analysis.

Well Head

Proper hoses should be connected from the GEM-500 to the wellhead.

Black striped Tygon hose with the external filter/water trap assembly should be attached
to the static port on the GEM-500.

Almond-coloured male quick connect should be placed on the end of this tubing to read
the static pressure on the Accu-Flo wellhead.

Clear Tygon hose should be connected to the impact port of the GEM-500. A chrome
plated brass male fitting should be placed on the end of the clear tubing. This chrome
fitting should be used to measure the impact pressure at the wellhead.

Gas analyser should be turned on and gas should be sampled for 60 seconds.
Results should be recorded on a log sheet.

Pressure (within installations, relative to atmospheric pressure) should be monitored at
any monitoring probe where CH,4 was present on the previous monitoring occasion. The
order of monitoring will be pressure, followed by flammable gas (CH,), O,, CO; and
temperature.

Bulk samples of LFG should be drawn from gas monitoring probes with tubing
connected directly to a 10L Tedlar bag and sent for laboratory analysis.
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Site Building and Confined Space

e Permanent gas detection system should be installed at each on-site building for the
continuous and automatic monitoring of gas ingress into the building.

e The effectiveness of the system will further be monitored by inspection of main gas
detector panel every 4 hours; inspection of air inlets to ensure no blockages, daily; and
monitoring of all maintenance holes, ducts and confined spaces both inside and within
close proximity to the Landfill Site Boundary for flammable gas and carbon dioxide,
monthly.

¢ The gas detection system will be set for alarm (audible and visual) if
*  CHy rises to 20% LEL; or
*  CO, rises to 1.5% by volume; or
* 0, falls to 18% by volume.

Off-site Location

VOCs

- e A sample list of VOC monitoring parameter is listed in Appendix D.

e Prior to sampling, the sampler should be attached to the canister by tubing.

e The canister valve should be opened and the canister pressure gauge should be
recorded.

e Ambient air should be pumped into the canister by the sampler's diaphragm pump. The
flow rate should be maintained at about 67mL/min for 3 hours in order to fill the 6L
canister to 2 atm. The system timer should be programmed to activate and deactivate
the sample collection.

e After sampling, the canister valve should be closed and the final sample pressure
should be recorded on the sampling data sheet.

e Monitoring for VOCs should not be carried out if it is raining.

CH,

e A sample-collecting air bag should be situated within an airtight drum. The bag should
be opened to the atmosphere and a vacuum should be applied to the inside of the drum
by means of a vacuum pump. The negative pressure causes the air bag to inflate,
drawing in an atmospheric air sample. The bag should then be sealed immediately.

¢ Sample containers should be labeled and delivered to the accredited laboratory as soon
as is practicable.

7.8 A/L Levels and EAP

The A/L Levels and relevant EAP for LFG detected in excavation, utilities and enclosed on-
site areas are summarised in Table 7.1.

Table 7.1 AJL Levels and EAP for LFG

Parameter Level Action
Action Level <19% Oq Ventilate trench/void to restore Oz to >19%
Stop works
Oxygen (02 | it Level <18% O Evacuate personneliprohibit entry
Increase ventilation to restore Oz to >19%
Prohibit hot works

. " "
] e Increase ventilation to restore CHa to <10% LEL

Methane (CHa) Stop works
Limit Level >20% LEL Evacuate personnel/prohibit entry
Increase ventilation to restore CHa to<10% LEL

Action Level* >0.5%** COa Ventilate to restore COz to < 0.5%

Carbon dioxide Stop works
(CO2) Limit Level >1.5% COz Evacuate personnel / prohibit entry
Increase ventilation to restore COz to <0.5%

* LEL: Lower Explosive Limit — concentrations in air below which there is not enough fuel to continue an explosion.
** This Action Level of CO; at 0.5% is set for reference only, assuming no CO; emission from a particular location.
Depending on the baseline CO; levels, the Action Level at a particular location will be changed.
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7.9 Mitigation Measures

The protection and precautionary measures to minimise LFG hazards for the areas within
and outside the landfill extension site during construction, operation, restoration and
aftercare phases are summarised in the EMIS in Appendix C.

Due to the close proximity to the existing NENT Landfill site, the mitigation measures within
landfill extension site generally encompass specific protection against hazards of exposure
to LFG e.g. ignition, explosion, asphyxiation, toxicity, etc when undertaking construction

" activities including excavation and trenching.

During operation, restoration and aftercare phases, due care for strict implementation
protection measures should be taken when operations within service voids, manholes and
inspection chambers need to be exercised within the landfill extension site. All new-built
permanent building structures within the landfill extension site should be installed with
specific gas protection measures.

For new developments outside the landfill extension site but within the 260m Consultation
Zone, the owner of the development is required to conduct an LFG hazard assessment and
submit the assessment report to the EPD for consultation and vetting in accordance with
ProPECC PN 3/96 and LFG Guidance Note. The owner of the development should:

e Carry out an LFG hazard assessment to evaluate the degree of risk associated with the
proposed development;

o Design suitable precautionary/ protection measures fto render the proposed
development as safe as reasonably practicable;

e Ensure that the precautionary/ protection measures to be fully implemented according
to the design; and

e Establish a maintenance and monitoring programme to ensure the continued
performance of implemented protection measures.

G:\24315\Report\Sub ref-088\057-02 Final EM&A.doc Page 47 Ove Arup & Partners Hong Kong Ltd

24315-REP-057-02

May 2007



Environmental Protection Department North East New Territories (NENT) Landfill Extension
Environmental Monitoring & Audit Manual

8 Landscape and Visual Monitoring

8.1 Iintroduction

The EIA study has recommended landscape and visual mitigation measures to be
undertaken during the construction and operational phases, as well as the restoration and
aftercare phases of the project. This section outlines the EM&A requirements of these
measures to mitigate the landscape and visual impacts.

8.2 Monitoring Details

The design, implementation and maintenance of landscape mitigation measures should be
checked to ensure that they are fully implemented and that potential conflicts between the
proposed landscape measures and other works and operational requirements are timely
resolved without compromise to the intention of the proposed mitigation measures.

Baseline Monitoring

Photographic records of the project site should be taken at the time when the DBO
Contractor take over the site, which should be approved by the IC. The approved
photographic records should be submitted to the Project Proponent, ET, IEC and EPD.

Monitoring Locations and Frequency

In order to monitor the landscape and visual impact after providing mitigation measures
effectively, all the specified and affected LCAs, LRs and VSRs should be monitored.
Photographical records should be taken for the monitoring locations monthly from the
commencement of works. Those records are recommended to be stated in the
Specification and DBO Contractor’'s monthly progress report.

Design Phase

The mitigation measures proposed in the EIA study to mitigate the landscape and visual
impacts should be embodied into the detailed engineering design and landscape design
drawings and contract documents. Designs should be checked to ensure that the mitigation
measures are fully incorporated and that potential conflicts with civil, geo-technical,
structural, drainage, underground utilities and operational requirements are resolved prior to
construction and operation of the project. The Project Proponent should develop a
detailded management programme to mitigate the landscape and visual impacts.

Construction and Operational Phases

Measures to mitigate the landscape and visual impacts during the construction and
operational phases should be checked to ensure compliance with the intended aims of the
measures. The progress of the engineering works should be regularly reviewed on site to
identify the earliest practical opportunities for the landscape works to be undertaken. The
event and action plan for landscape and visual monitoring during the construction and
operational phases is summarised in Table 7.1.

Restoration and Aftercare Phases

Measures to mitigate landscape and visual impacts during the restoration and aftercare
phases should be checked to ensure compliance with the intended aims of the measures.
The success of all planting works intended to mitigate the visual and landscape impact
‘'should be monitored, including long-term maintenance of the restoration planting works
under the detailed management programme. The event and action plan for landscape and
visual monitoring during the restoration and aftercare phases is summarised in Table 7.2.
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Table 8.1 Summary of event and action plan for landscape and visual monitoring during construction
and operational phases

: e F T i EC ~_Ic_____ | DBO Contractor
Design e Check final design e Check report. ¢ Undertake e Ensure
checking conforms to the + Renamiend remedial design compliance

requirements of EP remedial design if if necessary with EP
and prepare report necessary requirements
Exceedance on | e I|dentify source of e Check report o Notify DBO e Amend working
one occasion impact e Check DBO Contractor methods
e Inform IEC and IC Contractor's e Ensure remedial | e Rectify damage
& Blusiesrsmaliz working method measulres are and undertake
actions with IEC, IC | e Discuss with ET properly any necessary
and DBO Contractor and DBO implemented replacement
o Monitor remedial Cont'rslctor an dial
actions until poassibie femedia
rectification has MagUiss
been completed e Advise IC on
effectiveness of
proposed
remedial
measures
e Check
implementation of
remedial
measures
Repeated o |dentify source of ¢ Check monitoring | e Notify DBO e Amend working
Exceedance(s) impact report Contractor methods
e Inform IEC and IC e Check DBO e Ensure remedial | e Rectify damage
« Increase monitoring Contractor's measures are and undertake
fre working method properly any necessary
quency :
implemented replacement

o Discuss remedial * Discuss with ET

actions with IEC, IC and DBO

and DBO Contractor Contractor s ,
possible remedial

e Monitor remedial measures
actions until .
rectification has " Adwsg G
been completed effectiveness of

proposed

e |f exceedance stops, remedial
cease additional measures
monitoring » Supervise

implementation of
remedial
measures

Table 8.2 Summary of event and action plan for landscape and visual monitoring during restoration and
aftercare phases

Maintenance Agency Management Agency
Exceedance o |dentify source of impact o Check report.
e Discuss remedial actions with e Discuss with Maintenance Agency
Management Agency. possible remedial measures.
¢ Monitor remedial actions until e Supervise implementation of remedial
rectification has been completed. measures.
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9

Cultural Heritage Monitoring

9.1 Introduction

The EIA study has recommended the built heritage mitigation measures arising from the
NENT Landfill Extension project. This section outlines the specific EM&A requirements of
these measures.

9.2 Monitoring Requirements

Details of the EM&A programme for impacted cultural heritage resources will be provided in
this section, with the full methodology for the recording and preparation of the archives for
both the cultural landscape features (boulder paths and boulder terraces) and the graves
being summarised (Drawing No. 24315/13/606). The resources listed below should be
preserved by detailed record. It is the responsibility of the DBO Contractor that all mitigation
recommendations are fully implemented and the results approved by the Antiquities and
Monuments Office (AMO) of the Leisure and Cultural Services Department (LCSD) prior to
any construction works.

. It should be noted that site of abandoned graves will require no mitigation measures and

that the study area is extremely overgrown with dense ground covering vegetation and the
potential for the presence of more historical graves exists. As a result, it is recommended
that whenever a grave is found during the construction phase, the AMO should be contacted
immediately and the works in the immediate vicinity of the grave should be stopped until it is
inspected by the AMO.

9.3 Ngong Tong (North and West of Shek Tsai Ha Road: Western &
Central Section)

Boulder Path 1

The southern section of the path should be surveyed and mapped to determine if any
sections of the path will fall within the extension boundary of the finalised layout plan. If any
sections are found to be within the extension boundary then preservation by detailed record
should be undertaken and fulfill the AMO requirements.

Graves
G2, G4, G5, G6, G7, G8, G14, G15, G25, G26, G27, G28 and G31 should be preserved by
detailed record to fulfill the AMO requirements.

9.4 Tong To Shan (North of Shek Tsai Ha Road: east section)

Boulder Path 2

The southern section of the path should be surveyed and mapped to determine if any
sections of the path fall within the extension boundary of the finalised layout plan. If any
sections are found to be within the extension boundary then preservation by detailed record
should be undertaken to fulfill the AMO requirements.
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9.5

AMO requirements for Survey and Preservation

Graves

1

The requirement for the recording of grave inscriptions should include rubbing of grave
inscriptions to be conducted, the inscriptions to be rewritten in a tabular format with
proper cross-referencing (e.g. item numbers, photos).

2. The requirements for the cartographic survey of historic graves should include:
e The following plans are required:

- Site plans showing the relative locations of the graves and their associated cultural/
fung shui landscape (if any) concerned to 1:100 or as appropriate;

- Plan(s) showing all structural walls and built-in fittings to 1:50;

- Elevations of each face of the graves to 1:50;

- At least two cross sections through the graves showing the architectural characters
of the graves to 1:50;

- Architectural details including decorations on the “stone head”, spirit stone tablet,
chimneys, inscriptions and couplets, plaster decoration and ornamental features,
mouldings, brick construction patterns and any other items of historical or
conservation interest to scale 1:10 or 1:5;

- Plan, elevation and cross section of any important fittings within/ surrounding the
graves, particularly relating to its ceremonial use, to appropriate scale;

- Construction details should be noted such as types of brick bonding, joints in granite
features, etc, to scale 1:10 or as appropriate;

- The number of courses of brickwork to each wall should be recorded on the
appropriate drawings;

- All the plans (apart from details) should have North point.

e Drawings should be annotated with descriptions of the building materials used in the
construction of the principal elements.

e A full set of the cartographic records has to be submitted to the AMO on or before the
date mutually agreed.

3. The requirements for photographic survey of historic graves should include:

e All the photographic recording should be done in both colour slides and negatives. The
following recordings are required:

- The historic grave, its associated structures and their immediate surrounding
environment including important trees, types of paving, and villages concerned etc.
Aerial-photos in oblique angles showing the characteristics of the site such as the
associated cultural/ fung shui landscape are required.

- Details of the graves with the following shots:

(a) Identification picture including the surrounding area;
(b) General views of the graves from all sides, including the top;
(c) Oblique view of the graves;
(d) Close up of the important details including calligraphy, e.g. decorations on the
stone head, spirit stone tablet, paving, inscriptions and couplets, plaster decoration
and ornamented features, mouldings, brick construction patterns, and any other
items of historical or conservation interest.
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All the photos (size in 5" x 7”) and slides should be properly captioned in both Chinese
and English, and easily referenced to their location on key drawings and should be
numbered and cross-referenced for easy retrieval and duplication.

A full set of photographic records should be submitted to the AMO on or before the date
mutually agreed for inclusion in the photographic archive of the AMO.

Format of the detailed survey of graves to be agreed with AMO before the
commencement of the recording.

Cultural Landscape Features

1:

The requirements for cartographic survey of section of boulder paths to be directly
impacted by project should included:

The following plans are required:

- Site plans showing the relative locations of the path to 1:1000 or as appropriate,
- Plan(s) showing all structural elements to 1:50;

- All the plans (apart from details) should have North point.

Drawings should be annotated with written descriptions of the recorded features

A full set of cartographic records should be submitted to the AMO on or before the date
mutually agreed.

The requirements for photographic survey of boulder paths should include:

All the photographic recording should be done in both colour photographs and negatives.
The following recordings are required:

- General views of the boulder path, including its immediate surrounding environment.
- Details of the boulder path with the following shots:

(a) ldentification picture;

(b) Views of the boulder path from all sides, including the top.

All the photos (size in 5" x 7") and slides should be properly captioned in both Chinese
and English, and easily referenced to their location on key drawings and should be
numbered and cross-referenced for easy retrieval and duplication.

A full set of the photographic records should be submitted to the AMO on or before the
date mutually agreed for inclusion in the photographic archive of the AMO.
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10 Ecological Monitoring

10.1 Introduction

The EIA stipulated that ecological monitoring should be undertaken throughout the design,
construction, operation, restoration and aftercare phases of NENT Landfill Extension to
ensure that all mitigation measures should be fully complied with. The objectives of design
audit for ecology are to ensure that the design for ecological mitigation specified in the EIA
Report will be conducted to ensure that such designs are ecologically feasible and effective.

The EM&A objectives for ecology during the construction, operation, restorarshould be to
ensure that the ecological contract works and construction mitigation procedures
recommended are carried out as specified and are effective. The construction and
operational phase ecological EM&A should be carried out as part of the overall EM&A
programme.

The purposes of ecological monitoring and audit are:

e To verify the accuracy of the predictions of the ecological assessment study;

e To detect unpredicted ecological impacts arising from the proposed project;

¢ To monitor the effectiveness of the mitigation measures; and

e To recommend action plans in response to unpredicted impacts, and/ or failed mitigation

The performance of monitoring and audit from an ecological prospective should be
integrated with the overall monitoring and audit plan for the project as a whole. The
information on the commencement and programme of the engineering works should enable
the ecological monitoring to be prepared with considerations of seasonality factors.

10.2 Ecological Mitigation Measures

Mitigation measures required for the Project to minimise ecological impacts and to preserve
ecological resources will be specified in the Environmental Permit. Ecological mitigation
measures to be implemented during the construction phase and operation phase include the
following:

e Transplantation of four plant species of conservation interest within the project area
prior to site clearance. They are Aquilaria sinensis, Rhododendron simsii,
Endospermum chinense, and Arundina graminifolia. Their locations are shown in
Drawing No. 24315/13/702.

e Regular site audit and good site practices to avoid encroachment onto the nearby
natural habitats and disturbance to wildlife. These are listed in various sections
(including air, water, noise, waste sections) of the EIA and the other sections of this
EM&A Manual.

Ecological mitigation measures to be implemented during the restoration and aftercare
phases should include woodland compensatory planting and monitoring. The objective of
compensatory planting is to mitigate for vegetation loss. The ratio of compensation, species
composition, and schedule of planting should follow the mitigation measures specified in
Section 8 of the EIA Report.

To ensure the survival and establishment of the compensatory planting, a 10 year ecological
monitoring extending to the aftercare phase, i.e. year 2021-2031, is proposed. Apart from
the standard practices and regular maintenance covered by the landscape contract,
monitoring of survival, height, health condition of species planted will be monitored.
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Good site practices should be implemented to avoid encroachment onto the nearby natural
habitats and disturbance to wildlife. Examples are detailed in various sections of the EIA
report and include:

Placement of equipment or stockpile in designated works areas and access routes
selected on existing disturbed land to minimise disturbance to natural habitats.

Restriction of construction activities to the work areas that would be clearly demarcated.
Resinstatment of the work areas immediately after completion of the works.

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

Machines and plant (such as trucks, cranes) that may be in intermittent use should be
shut down between work periods or should be throttled down to a minimum;

Plant known to emit noise strongly in one direction, where possible, be orientated so
that the noise is directed away from nearby NSRs;

Silencers or mufflers on construction equipment should be properly fitted and
maintained during the construction works;

Mobile plant should be sited as far away from NSRs as possible and practicable;

Material stockpiles, site office and other structures should be effectively utilised, where
practicable, to screen noise from on-site construction activities;

Use of "quiet” plant and working methods

Construction phase mitigation measures in the Practice Note for Professional Persons
on Construction Site Drainage.

Design and set up of the temporary on-site drainage system will be undertaken by the
DBO Contractor prior to the commencement of construction.

Design and incorporation of silt/sediment traps in the permanent drainage channels to
enhance deposition rates and regular removal of reposited silt and grit.

Minimization of surface excavation works during the rainy seasons (April to September),
and in partiocular, control of silty surface runoff during storm events, especially for
areas located near steep slopes.

Regular inspectsion and maintainence of all drainage facilities and erosion and
sediment control structures to ensure proper and efficient operation at all times and
particularly following rainstorms.

Provision of oil interceptors in the drainage system downstream of any oil/fuel pollution
sources.

10.3 Monitoring and Audit for Ecology

The ecological monitoring and audit programme should be implemented as set out in this
EM&A Manual. Two major components should be included and samples and
measurements should be taken as summarised in Table 10.1:

Survey and transplantation of the four plant species of conservation interest before site
clearance; and

10-year ecological monitoring of compensatory woodland planting during the restoration
and after-care phases.
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Table 10.1 Ecological monitoring and audit requirements
Monitoring parameter [ Frequency, Duration and Response

Transplantation of plant species of conservation interest before commencement of works

Survey of plant species of Once a month during March — June prior to Site Clearance to locate
conservation interest within the and mark the individuals. Site preparation work for tree transplantation
Project Area at least 2 year before transplantation. Select sites for transplantation.

Transp|antation of tree' shrubs and During eariy wet season to enhance survival (Aprll to June)
herbs

Monitoring of survival and growth Monitoring should be conducted at least twice a month during the first
of transplanted species three months and once a month in the following nine months to ensure
survival,

The need of any further monitoring will be reviewed according to the
monitoring results after the 12-month monitoring.

Ecological monitoring of woodland compensatory planting during restoration and aftercare phases

Monitoring of survival, growth and | A total of 10 years.

health conditions of planted rees | qarterly during the first two years and every six months during the
following three years of Phase 1 on exotic trees.
Quarterly during the first two years and every six months during the
following three years of Phase 2 on native trees.

The need of any further monitoring will be reviewed according to the
monitoring results after the 10-year monitoring.

Survey and Transplantation of Plant Species

Preparation work for transplantation of trees and shrubs should be conducted in accordance
to ETWB TC(W) No. 3/2006 — Tree Preservation, which specifies that when tree
transplantation is reauired, the project office should allow at least 12 months in advance for
consultation to obtain approval, sourcing of receptor location, and preparation works for
transplanting operation.

The surveys conducted under this EIA identified at least four plant species of conservation
interest within the Project area that would have been directly impacted by the proposed
landfill extension. The group tree surveys recorded 2 no. of Aquilaria sinensis and 3 no. of
Endospermum chinense, while the ecological surveys recorded 2 no. of Rhododendron
simsii and about 10 no. of Arundina graminifolia. To minimise the ecological impacts, the
affected individuals would be transplanted to suitable nearby habitats prior to the
construction phase as far as practicable. A detailed vegetation survey covered the affected
habitats would be conducted prior to the commencement of site clearance works by a
suitably qualified botanist /ecologist. The aim of the survey is to update, identify and record
the location and number, health condition and suitability for transplantation of the affected
individuals in order to provide details for the transplantation scheme. Locations of the
species of conservation interest should be referred to but not be limited to those as shown in
Drawing No. 24315/13/702. The vegetation survey should be conducted once per month
during the flowering seasons of the orchid and shrub (March to June) for easy identification
of monitoring locations. Each identified individual should be tagged. The requirements of
detailed vegetation survey will be specified in the NENT Landfill Extension Contract.

According to the LVIA, due to the fact that the habitats are located to slopes inaccessible to
vehicles and machineries, the majority of them may not be likely to be preserved by
transplanting. However, it is recommended to preserve among them, some which are of rare
and precious species (e.g. Aquilaria sinensis, Endospermum chinense) by transplanting as
far as technically and financially feasible. Feasibility and suitability of transplanting the
affected plant species of conservation interest would be carefully studied and suitable
receptor sites would be identified by the transplantation scheme. Examples of the potential
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receptor sites for Aquilaria sinensis and Endospermum chinese will be fringe of Ling Ma
Hang Woodland immediately to the north of the Project Area, while potential receptor site for
Rhododendron simsii and Arundina chinensis will be grassland habitat along the southeast
boundary of the Project Area. Proximity of the receptor sites to the Project Area will allow
access for transplantation and monitoring while avoiding potential disturbance inside the
Project Site due to earth work.

To ensure good preparation of the transplantation work, the transplantation scheme should
be formulated during the detailed design stage for this Project based on the information
collected during the detailed vegetation survey. It should include careful selection of
receptor sites, detailed transplantation methodology, and should be implemented and
supervised by a suitably qualified botanist/ horticulturist. A monitoring programme should
be set out to monitor the survival and evaluate the successfulness of transplantation. The
health and condition of individuals of the transplanted plant species of conservation interest
should be monitored during the first 12 months after transplantation. Monitoring should be
conducted at least twice a month during the first three months and once a month in the
following nine months to ensure survival.

During construction, operation, restoration and aftercare phases, routine site inspection
should be conducted on a weekly basis to audit the mitigation measures on disturbance on
habitats adjacent to the work areas. Monitoring of transplantation should be audited as part
of the site audit programme.

Ecological Monitoring of Compensatory Woodland

A qualified botanist/ecologist who forms a member of ET should review the detailed design
of the compensatory planting in order to provide details for ecological monitoring scheme.
He/she should oversee the planting work and conduct subsequent monitoring. The survival
and health conditions of individuals of the selected plant species should be monitored over
the 10-year period. Since planting will be conducted in phases in 5 years where native
species will be planted in Years 3 to 5, ecological monitoring should be conducted by
phases to ensure the survival of native species.

The Trigger and Action Levels and Event Action Plan for monitoring of compensatory
woodland planting are defined in Table 10.2.

The implementation of mitigation measures and ecological works, DBO Contractor’s
compliance with environmental requirements, and effectiveness of site mitigation measures
during construction, operation, restoration and aftercare phases should be monitored and
audited as detailed in the EM&A programme. The details of the ecological monitoring plans
should be developed by the ecologist of the ET and agreed by EPD and AFCD prior to
commencement of construction works.

Table 10.2 Trigger and Action Levels and Event Action Plan for monitoring of compensatory woodland

planting
Parameter Trigger and Action level Event Action Plan
Mortality* Trigger Level: If the Trigger Level is exceeded the ET Leader should

inform DBO Contractor and IEC) immediately.
Frequency of monitoring should increase to closely
monitor the survival and results reported to the DBO
Contractor.

Action Level: If the Trigger Level is exceeded the ET Leader should
inform all parties (DBO Contractor, EPD, AFCD and
IEC) immediately. The DBO Contractor should
propose alternative plan and work out the solution
(e.g. replacement planting) according to the
requirements of EPD and AFCD. Once the solution
has been identified and agreed with all parties the
DBO Contractor should implement the solution.

* Total defoliation with no evidence of regeneration (such as presence of leaf buds, stem buds

> 20% of mortality of any sampled
planted species or overall survival,

> 30% of mortality of any of each
transplanted species.
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11

Environmental Audit

11.1 Site Inspection

Site inspection provides a direct means to initiate and enforce the specified environmental
protection and pollution control measures. These should be undertaken routinely to inspect
construction activities to ensure these measures are implemented properly. Site inspection
is one of the most effective tools to enforce the environmental requirements on-site.

The ET Leader should be responsible to formulate the environmental site inspection
requirements, deficiency and action reporting system, and to conduct the site inspection
works. Within 21 days of the commencement of construction works, the ET Leader should
submit a proposal for site inspection and deficiency and action reporting procedures to the
DBO Contractor for agreement and the IEC and IC for approval. The ET's proposal for
rectification should be made known to the IEC.

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

e Recommendations in EIA Report on the environmental protection and pollution control
mitigation measures;

e Works progress and programme;

e Individual works methodology and proposals, including proposal on the associated
pollution control measures;

e DBO Contract specifications on environmental protection requirements;
e Relevant environmental protection and pollution control legislation; and
e Previous site inspection results.

The DBO Contractor should keep the ET Leader updated with all relevant information on the
construction contract necessary to carry out the site inspections. All inspection findings and
associated recommendations for improvements to the environmental protection and
pollution control works should be submitted to the IEC and DBO Contractor within 24 hours
after inspection. The DBO Contractor should follow the procedures and time-frame as
recommended in the site inspection and the deficiency and action reporting system
formulated by the ET Leader to report on any remedial measures implemented
subsequently. Ad-hoc site inspections should be carried out if significant environmental
problems were identified. Inspections may also be required subsequent to receipt of
environmental complaints or as part of the investigation work as specified in the EAP for the
EM&A programme.

11.2 Compliance with Environmental Requirements

There are contractual environmental protection and pollution control requirements as well as
environmental protection and pollution control legislation in Hong Kong with which
construction activities should comply. All works method statements submitted by the DBO
Contractor to the IC for approval should be sent to the ET Leader for review and vetting to
ensure sufficient environmental protection and pollution control measures have been
included. The EMIS is included in Appendix C.
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The ET Leader should review the progress and programme of the project works to check
that relevant environmental legilsation has not been viclated and that any foreseeable
potential for violating the laws should be avoided. The DBO Contractor should regularly
copy the relevant documents to the ET Leader so that proper audit and checking should be
conducted. Such documents should at least include the updated works progress reports,
works programme, correspondences for application of different environmental
licenses/permits under the environmental protection legislation, and copies of all valid
environmental licenses/permits. Site diary should be available for ET Leader's inspection
upon reguest.

The ET Leader should advise the |IEC and DBO Contractor of any non-compliance and non-
conformance with the contractual and legislative requirements on environmental protection
and pollution control for follow-up action. If the ET Leader's review concluded that the
current status on environmental license/permit application and environmental protection and
pollution control preparation works may result in potential violation of the specified
requirements, the ET Leader should advise immediately inform the DBO Contractor and IC
accordingly. Upon receipt of such advice, the DBO Contractor should take immediate action
to rectify the situation. The IC should follow up with the cases to ensure that appropriate
action has been taken to satisfy contractual and legal requirements.

11.3 Environmental Complaints

All environmental complaints should be referred to the ET Leader for further action. The ET
Leader should undertake the following procedures upon receipt of any complaints:

e Log the complaint and date of receipt into the complaint database and inform the IEC
immediately;

e |nvestigate the complaint to determine its validity and assess whether the source of
problem would be due to the project works activities;

e |dentify the mitigation measures in consultation with the IEC if the complaint was valid
and due to the project works;

e Advise the DBO Contractor if further mitigation measures were required;

e Review the DBO Contractor's response to the identified complaint, mitigation measures
and updated situation;

e |f the complaint was transferred from the EPD, submit the interim report to the EPD on
the status of the complaint investigation and follow-up action within the time frame as
assigned by the EPD;

e Conduct additional monitoring and audit to verify the situation if necessary and review
the circumstances leading to the complaint to avoid no recurrence;

e Report the investigation findings and subsequent action to the complainant. If the
source of complaint was originated from the EPD, the findings should be reported within
the timeframe as assigned by the EPD; and

e Record the environmental complaint, investigation, subsequent action taken and
investigation findings in the monthly EM&A reports.
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12

Reporting

12.1 General

Reports should be provided in an electronic medium upon agreement of the format for
submission to the EPD. All the monitoring data (baseline and impact) should also be
submitted on diskettes or other agreed media. The formats of monitoring data to be
submitted should be separately agreed. The types of reports that the ET Leader should
prepare and submit include Baseline Monitoring Report, Monthly EM&A Reports, Quarterly
EM&A Summary Report, Annual EM&A Review Report, and Final EM&A Review Report
during the completion and cessation of each project phases.

12.2 Baseline Monitoring Report

The ET Leader should 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 should be submitted to the DBO Contractor, IEC, IC,
Project Proponent and EPD. The ET Leader should liaise with the relevant parties on the
exact number of copies they require. The report format and baseline monitoring data format
should be agreed with the EPD prior to submission. The Baseline Monitoring Report should
include at least the following:

e Up to half a page executive summary;
e Brief project background;
¢ Drawings showing baseline monitoring locations;

e Monitoring results (both hard and soft copies) together with: monitoring methodology,
name of laboratory and types of equipment used and calibration details, parameters
monitored, monitoring locations, date, time, frequency and duration, and quality
assurance (QA) / quality control (QC) results and detection limits;

e Details of influencing factors including major activities being carried out on-site, weather
conditions and other factors during the monitoring period which might affect resuilts;

e Determination of the Action and Limit Levels for each monitoring parameter and
statistical analysis of the baseline data, the analysis should conclude if there is any
significant difference between control and impact stations for the parameters monitored:

e Revisions for inclusion in the EM&A Manual; and

e Comments, recommendations and conclusions.

12.3 Impact EM&A Reports

The results and findings of all phases of EM&A programme should be recorded in the
Monthly, Quarterly, Annual and Final EM&A Reports prepared by the ET. The EM&A
reports should be submitted within 10 working days of the end of each reporting month, with
the first Monthly EM&A Report due the month after commencement of construction works.
Each EM&A report should be submitted to the DBO Contractor, IEC, IC, Project Proponent
and EPD. Prior to submission of the first Monthly EM&A Report, the ET Leader should
liaise with all parties for the required number of copies and format of the report in both hard
copy and electronic medium. The ET leader should also review the number, parameter and
location for impact monitoring on six-monthly basis, or as needed, so as to cater any
changes in the baseline condition and surrounding environment.
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First Monthly EM&A Report

The first Monthly EM&A Report should include at least the following:

Executive summary (1-2 pages): Exceedances of A/L Levels, complaint log, notifications
of summons and successful prosecutions, reporting changes, and future key issues;

Brief project information: Project organisation e.g. key personnel, their contact names
and telephone numbers, project programme, management structure, and works
undertaken during the month;

Environmental performance status: Works undertaken during the month with illustrations
(e.g. location of works, daily excavation rate, etc) and drawings showing the project
area, environmental sensitive receivers and impact monitoring and control/ reference
locations (with co-ordinates);

Brief summary of EM&A requirements: All monitoring parameters, environmental quality
performance limits (A/L Levels), EAP, environmental mitigation measures as
recommended in the EIA Report, and contractual environmental requirements;

Implementation status of mitigation measures: Advice on the implementation status of
environmental protection and pollution control/mitigation measures as recommended in
EIA Report;

Monitoring results (in both hard and soft copies) with the following information:
Monitoring methodology, name of laboratory and types of equipment/instrument
deployed and calibration details, parameters monitored, monitoring locations, date,
time, frequency and duration, weather conditions, other factors affecting the monitoring
results, and QA/QC results and detection limits;

Non-compliance, complaints and notifications of summons and successful prosecutions:
Record of all non-compliance or exceedances of the environmental quality performance
limits (A/L Levels), complaints received (written or verbal) for each media e.g. locations
and nature of complaints investigation, liaison and consultation undertaken, actions and
follow-up procedures taken, results and summary, notification of summons and
successful prosecutions for breaches of current environmental protection/pollution
control legislation, including locations and nature of the breaches, investigation, follow-
up actions taken, results and summary, 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; and

Other information: Account of future key issues as reviewed from the works programme
and method statements, advice on waste management status, and comments on
effectiveness and efficiency of mitigation measures, recommendations on any
improvement in the EM&A programme, and conclusion.

Subsequent Monthly EM&A Reports

Subsequent monthly EM&A reports should include the following:

°

Executive summary (1-2 pages): Breaches of A/L Levels, complaints log, notifications of
summons and successful prosecutions, reporting changes, and future key issues;

Brief project information: Project organisation e.g. key personnel, their contact names
and telephone numbers, project programme, management structure, and works
undertaken during the month;

Environmental performance status: Works undertaken during the month with illustrations
(e.g. location of works, daily excavation rate, etc) and drawings showing the project
area, environmental sensitive receivers and impact monitoring and control/ reference
locations (with co-ordinates);
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Implementation status of mitigation measures: Advice on the implementation status of
environmental protection and pollution control/mitigation measures as recommended in
EIA Report;

Monitoring results (in both hard and soft copies) with the following information:
Monitoring methodology, name of laboratory and types of equipment/instrument
deployed and calibration details, parameters monitored, monitoring locations, date,
time, frequency and duration, weather conditions, other factors affecting the monitoring
results, and QA/QC results and detection limits;

Non-compliance, complaints and notifications of summons and successful prosecutions:
Record of all non-compliance or exceedances of the environmental quality performance
limits (A/L Levels), complaints received (written or verbal) for each media e.g. locations
and nature of complaints investigation, liaison and consultation undertaken, actions and
follow-up procedures taken, results and summary, notification of summons and
successful prosecutions for breaches of current environmental protection/pollution
control legislation, including locations and nature of the breaches, investigation, follow-
up actions taken, results and summary, 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 follow-up procedures related to earlier
non-compliance;

Other information: Account of future key issues as reviewed from the works programme
and method statements, advice on waste management status, and comments on
effectiveness and efficiency of mitigation measures, recommendations on any
improvement in the EM&A programme, and conclusion of the reporting month; and

Appendix: A/L levels, graphical plots of trends of monitored parameters at key stations
over the past 4 reporting periods 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 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, and
outstanding issues and deficiencies.

Quarterly EM&A Summary Reports

Quarterly EM&A Summary Report of around 5 pages should include the following
information:

Executive summary (1-2 pages);

Brief project information including a synopsis of the project organisation, works
programme, contacts of key personnel of the EM&A programme, and synopsis of works
undertaken during the reporting quarter;

Brief summary of EM&A requirements e.g. monitoring parameters, environmental quality
performance limits (A/L Levels), and environmental mitigation measures as
recommended in the EIA Report;

Advice on implementation status of environmental protection and pollution
control/mitigation measures as recommended in the EIA Report and summarised in the
updated EMIS;

Drawings showing the project area, environmental sensitive receivers and the
monitoring and control locations;

Graphical plots of trends in monitored parameters over the past four months (the last
month of the previous quarter and the reporting quarter) for representative monitoring
locations annotated against: major activities being carried out on-site, weather
conditions, and other factors which might affect the monitoring results during the
reporting quarter;
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Advice on the waste management status;

Summary of non-compliance or exceedances of the enviranmental quality performance
limits (A/L Levels);

Brief review of the reasons for and implications of the non-compliance, e.g. review of
pollution sources and working procedures;

Summary description of action taken in the event of non-compliance and follow-up
procedures related to any earlier non-compliances;

Summarised records of all complaints received (written or verbal) for each media,
liaison and consultation undertaken, follow-up action and procedures taken;

Comments (e.g. a review of the effectiveness and efficiency of environmental mitigation
measures and performance of the environmental management system of the overall
EM&A programme), recommendations (e.g. improvement in the EM&A programme) and
conclusion for the reporting quarter; and

Project Proponent's contacts and any hotline telephone number for the public to make
enquiries.

Annual EM&A Review Reports

The Annual EM&A Report should include at least the following information:

Executive summary (1-2 pages);

Drawings showing the project area, environmental sensitive receivers and monitoring
and control locations;

Brief project information including a synopsis of the project organisation, contacts of key
personnel of the EM&A programme, and synopsis of work undertaken during the past
12 months;

Brief summary of EM&A requirements e.g. environmental mitigation measures as
recommended in the EIA Report, environmental impact hypotheses tested,
environmental quality performance limits (A/L Levels), all monitoring parameters, and
EAP;

Summary of the implementation status of environmental protection and pollution
control/mitigation measures as recommended in the project EIA Report and
summarised in the updated EMIS;

Graphical plots and statistical analysis of the trends of monitored parameters annotated
against major activities carried out on-site, weather conditions and other factors which
might affect the monitoring results during the reporting year;

Summary of non-compliance or exceedances of the environmental quality performance
limits (A/L Levels);

Review of the reasons for and implications of non-compliances including the pollution
sources and working procedures as appropriate;

Description of actions taken in the event of non-compliances;

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

Summary record of notifications of summons and successful prosecutions for breaches
of the current environmental protection / pollution control legislation, locations and
nature of the breaches, investigation follow-up actions taken and results;

Review of the validity of EIA predictions and identification of shortcomings in EIA
recommendations, and
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Comments (e.g. a review of the effectiveness and efficiency of environmental mitigation
measures and performance of the environmental management system of the overall
EM&A programme); and

Recommendations and conclusions (e.g. review of success of the overall EM&A
programme to cost-effectively identify deterioration and to initiate prompt effective
rectification action when necessary) of the reporting year.

Final EM&A Review Report

The Final EM&A Review Reports should be submitted prior to the completion and cessation
of each project phases including the Construction and Operation, Restoration, and Aftercare
Phases. The report should include at least the following information:

Executive summary (1-2 pages);

Drawings showing the project area, environmental sensitive receivers and monitoring
and control locations;

Brief project information including a synopsis of the project organisation, contacts of key
personnel of the EM&A programme, and synopsis of work undertaken during the entire
reporting project phase;

Brief summary of EM&A requirements e.g. environmental mitigation measures as
recommended in the EIA Report, environmental impact hypotheses tested,
environmental quality performance limits (A/L Levels), all monitoring parameters, and
EAP;

Summary of the implementation status of environmental protection and pollution
control/mitigation measures as recommended in the project EIA Report and
summarised in the updated EMIS;

Grapbhical plots and statistical analysis of the trends of monitored parameters annotated
against major activities carried out on-site, weather conditions and other factors which
might affect the monitoring results during the entire reporting project phase;

Summary of non-compliance or exceedances of the environmental quality performance
limits (A/L Levels);

Review of the reasons for and implications of non-compliances including the pollution
sources and working procedures as appropriate;

Description of actions taken in the event of non-compliances;

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

Summary record of notifications of summons and successful prosecutions for breaches
of the current environmental protection / pollution control legislation, locations and
nature of the breaches, investigation follow-up actions taken and results;

Review of the validity of EIA predictions and identification of shortcomings in EIA
recommendations, and

Comments (e.g. a review of the effectiveness and efficiency of environmental mitigation
measures and performance of the environmental management system of the overall
EM&A programme); and

Recommendations and conclusions (e.g. review of success of the overall EM&A
programme to cost-effectively identify deterioration and to initiate prompt effective
rectification action when necessary) of the entire reporting project phase.
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12.4 Data Keeping

No site-based documents such as monitoring field records, laboratory analysis records, site
inspection forms, etc should be required to include in the monthly EM&A reports. However,
any such documents should be well kept by the ET Leader ready for inspection on request.
All relevant information should be clearly and systematically recorded. All monitoring data
should also be recorded in magnetic media form, with the soft copy readily available on
request. The data format should be agreed with the EPD. All documents and data should
be kept for at least 1 year following the project completion.

12.5 Interim Notification of Environmental Exceedances

With reference to the EAP, when the environmental quality performance limits (i.e. A/L
Levels) are exceeded, the ET Leader should immediately notify the IEC, IC, Project
Proponent and EPD, as appropriate. The notification should be followed up with advice to
the IEC and EPD on the results of the investigation, proposed action and outcome of action
taken, with necessary follow-up proposals.
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Project organisation on EM&A responsibilities

<---» Line of communication
<+— Working relationship

EPD (Environmental

Project proponent
Assessment Division) [€~"~"®|  EPD (Waste Facilities Group)

& Independent Consultant

2 =T

Lo v v v

E E i DBO Contractor

R ;

i ik v ; h 4 ;

' Independent Environmental

! Checker (IEC) (€= ®| Environmental Team (ET)




APPENDIX C
Environmental
Mitigation
Implementation
Schedule




$ 3o | a8eg

20p Ay SIWT - 81D ddwip050£002 AYI ad3 oLMedsy VI3 (20-670) 180 J2Y ANS\dM UO -01-NGLEFZV'D

‘leaoidde 10} D) pue
03] 01 pawiwgns pue |3 Aq pasedasd aqg pjnoys podas Buuojuow Ayjuow ¢ e

‘suonjesado ay) Buunp aoueldwos sjessUCWSP 0} N0 PaLLIED 8q ||BYs Z0S pue
XON '‘DOL ‘suszuaq ‘spuoyo |Auia jo Buuojuow xoeys seinbal syuow ¢ Aans
@ou0 ‘uonejeisul Aeuwnyod uo swsalnbal s,a43 Jusnbasgns sy} 0} 102lgng e

1010e0U00 OGa 34} Ag BumaA Joj O pue O3 O} PARIGNS 3] [leys
yswalnbal ubisap ay) }§oe)S JO UOIE|BISUl 8U)} Jo} Juawalinbal ay) 0} Bump e

"uoneoyioads
ubisap ey} ul payoesds ag pnoys Joyessuab semod 947 pue ame) ‘dSY

saseyd Joj Aousoiys [eaowal juenjjod pue jwi| sbleydsip sjgemoje wWnNwixew ay| e
uone.I0Isay uoisuax3 I N3N asaydsowie
pue 10 J0)BI9UaL) Jamod Jopenuo) | ayl o) uenjod Jie [njwiey :Jojesausn) Jamod 947 pue alel4 (dsy) ueld buiddug
¥ Xeuuy ‘Y|3-WL ¢ [euoneiad) 947 pue dsvy ‘ele|4 o0ga Jo asesjal sy} eziWUI | eluowwy woly sbieyosip ¥oels 1o} pesiolexs 8q |jeys sainsesw Buimojjop ay) 2'9°€S
"ea.e Buiddy aanoeul ay) 1oy papiroid aq pinoys 19ays ajqeawsaduwi
(AjaAanoadsal ypum Buueao) reseyd uononysuod Buunp pspuswwodal s ao10e1d a)is poos) e
 wb7 ooz pue
€ € &
WBT 00G BIE SiENS] iod 1xa Jejnoiysa peleubisep Aleas je papiaoid aq |im sanjioe) Buuslepy e
dS1 Jype pue 1y ‘BLIBJLID JUBAB[BL DU} UM ‘BOJE SIYISHIOM
-1 jod) eualID VI3 saseyd 0] sloAladal aAlIsuss 9y} UIYIM pauluod S| JUSWIASAOW S|DIYSA UOIISNIISUOD LWOJ UOISSIWS 1SNg e
-1 PUB ODYMH uone.losay Agiesu ay} 1e Joedwl }snp
By} uiyym o} 10eduw pue a}IS uoIsua)xg lojoenjuon ay} [043u02 0} saonoeld ‘uonenbay (sng uonaninsuo)) [oJuo) uonn|iod
1SNp 8Y} [0JJU0D O] | uonoNISUOD | [UPUET LNIN 84nug 0ga S)IS UONONIISUOD PooS | JIyY 8y} ul uaalb sjuswalinbal pue sainpaooid 8y} Mmo||o) |[ByS JOIOBIUOD By 1'8'€S
Aurenp a1y
ZOA3IYDE | Jsainseaw Zsainseaw SSa.ppe 0} SUJ3U0Y .
0} SaInseaw ay} ayy Soinseaw ay} Ule[\ ® sainseap (Aiessaoau a1aym ‘papasaxa si [9A3] 196611 a3 usym psjuswajdwi aq 03) 1oy
Joj spiepuejs io | juswajdu ayj} Jo uoneosoT] jusws|duw papuswwossy sainsesjy uonebnipy / Aleuonnessld papuswwossy] vi3
0} Usym 0} OUM 3y} Jo saAno3lqo

sjuswalinbal Jeups

uolsuaixy ||pue’ ININ
a|npayosg uonejuawa|dw] uonebii|y [BJUSWUOIIAUT



730 793k

o0p:Y SING - 81D ddi7050£002 Q¥3~Ad3 0LModaY Y13 (Z0-670) 180 184 ANS\dM U0 2-01NGLERZ\D

"goueuLIouad ([IJpUB| SU) SSISSE O} BJEp 8.0W 10} PS}ONPUOD
8q pInoys sjeassul Ajyjuow-g Ul SDOA JO Juswainsesw pue Buidwes eleg- o

‘(3no
Bupjes| DOA pue ul Bumab Jie aonpal) uonsoduiooap 21gosBUE YY) SOUBLUS UED
yolym 18ays ohiseld/IdaH yum ease Buiddi sanoeu) jo abeleaod ay) aseamou]

‘uoljejuawIpas
Jo Juswenow [los/ebexyoo|g 0} enp sjel UonoeIXa MO| AjleuLouge yium sjjem seb
ajejsurel/Bunioayd Ag Aousiowe uonoelxe ayy srcidw] s|iem uonoeixa-seb Jo
Jaquinu sy} aseauoul Aq Buipunouns sy} 0} 947 jo abeyes) [enusiod Aue asiwuIN
“(uonons Aq) eaue Buiddy aunus sy) uiyum ainssaud aaneBau Apybls e ulRluRy  °

‘pPasi|iin 1o paosnpal yanw aq ues
juswuolaue Agiesu 8y} 0] DOA Jo esesjas aoeuns ‘(Aousiowe uonsenxs ybiy)
947 109]|00 0} WeIsAs poob e Yl JUSWSIUBLIWIOD BI10jaq Juswaalbe o) D3|
pue Dj 0} papiwgns aq pinoys Hodal mainal Jsii} 8y "Wa)sAs uonoenxa 947 Jo
uswabue.se/uoneluswsidw sy} UC OJ| pue D] O} UOISSILGNS BU} JO) JOJIBIUOD
09d 8y Aq pesedeid eq pinoys podas mamal ¥ welshs sy Jo Aousioiye
8y} szIWIXew 0} Jopio ul we)sAs uondenxe pue sonoesd |0nUOD ‘s9sse00.d
lle meinal o] pajenuilo} aq |leys wes) Bunpom y ‘(suoneso] pue Bupeds
llem 947 ‘feusiew Suneaoo) wswsbueue/ABojouyos) wspow Aue Ayuspl o) seak

saseyd G Aiene Joeiuo) 0gqa Aq pemelral aq |leys eale Buiddn eAioeul 1o} [BLB)EW
8ledlayy pue seale juswuolaue Buienco aoeuns pue walsAs UONOSJI0D SEB |jpUE| BU) JO JusWabueLe By e
uoneloysey Buiddi] paiojsey Jojoeuod 3y} 0} DOA Injuiey
¥ XBUUY V|3-NL o ‘leuonesadQ | pue sAlDBU| ‘@AY oga 10 aseajal ayy aziuuIpy :UOISSIWS 80BHNS DOA 2Y) 10} pasiasaxa aq |leys sainseaw Buimojjo) sy Z'9'€s
oABIYOR | sainsesw Zsainseaw SS9IppPE 0} SUI3dU0)
0] Sainseaw 3L} ayy sainseaw ay) Ule|\ ® Sainseapy (Asessaoeu a1oym ‘papasdxa si [aAs] 486611 sy} usym pajuswajdusl ag o3) ‘oY
1o} spiepuejs 1o | jusawajdu Y3 Jo uonesoT juawadu papusaWwwoday sainsealy uonebniy / Aleuonnesald papustiuiosdy via
sjuswseiinbai Jeypy 03 UsUm 0} OyM 3y} jo saAnoalqo

uoisuajx3 [ypue ININ
a|npayog uonejuswaldw] uoieblI [BIUSWUOIIAUT




30 ¢ 98eq o0p ity 9 ddy SINT £0-/G0VBUIS HodaY YT 880-48) aNSIHOdeM\GLEHZLO

"Qd3 pue D3| yim paaibe pue Jo1eNU0D
0ga 8yl Agq sjelep ul pajebisaaul aq pinoys juawsbueue |BioA0 BYl e

‘pPapasIXe
80 JoU M SHSY BU} JB UoLIBlIO INOpOo 8y} ey} ainsue o} obeis ubisep
pa|ielap ay} 18 paulwisiep aq pinoys jybisy ebieyosip pue juiod ebieyosip o
uoneoso| ay] "syue} / sucobe| abelos ajeyoes| au) JO S1)USD [BUOKOU SU) WO}
Reme Jsyun) pue SYSY @y} WOL) SOUBSIP ¥0BQISS WNWIXEW YlIM UCHEO0| B JB
pa1e0o| 2q |jeys (yorls “Ba) julod abieyosip 2NNy o} JO 2JJUSD [BUOHOU 8Y] e

"aB1ey2sIp 810j8q UOHN|IP JAYUNS IO} INOY
Jad abueyd Jie g1-¢ yum papiroid aq pinoys suoobe| WoJj uoissiWe snosseh
pale(juaA 8yl ‘|eAOwa. INOpOo 1o} papinoid ag pinoys walsAs juswuesal)
s|qelng "pasiwiuiw aq ued uoobe| wou yibuans uoissiwe JNoPo Ayl eyl
yons (s/w g-J| Jo JapI0 8y} ul) [ewiuiwl o} 1dey 8g pinoys aoeuns sleyoes|
auy) anoge Aplelpawwl pasds puim sy 'WalsAs UOORIXS SNoaseB ay) Jo4 e

‘pasiwndo 8q UBD BILOWLUE pue SZH SNoINopo
Aue jo uonessuab ay 18yl yons Juswuadxa 8)is-uo aInjn} Wolj enjeA a|jgeyns
e 0} pajjoliuod ag ued aleyses| Jo enea Hd 8yl ‘eleydses| syl ul [eo1WwayD
SNOJNOPO 8Y) SSIPIXO 0] Peppe 8q ued 8)UOojY20dAY WNIPOS IO SJBJIU J1ISS e

‘9,66 10 AoUBIOIYe [BAOLSI INOPO UM SIS}l
|[eAOWSI JNOPO 3]ge)ins 0} PajoeiXa SUOISSIWS pue Syue) / suoobe| abelols
ojeyoea| 8y} 1o} JOAOD PIJEJIUSA JO UOISIAOLH  ‘Juslulesl) 9)eyoes| aimnj

SlaAIgDal

saseyd MRt SAI)ISUSS >8..m.m: o) joedw | Joj Joyoesy yodjeg Buousnbag se yons poylew juswiesl) pajepdn paydopy e

uolelo)say (syueld Juswyeasy oga |ensia pue Ayjenb Jie auy

uswaoueyuy pue a)eyoes| ainin4 pue aAoidw 0} Juswasueyug :seld

[elusuuoNAUg o [euoneled) Bunsix3) suoobeq /(©4Mm)ad3 [BjuswuOIAUg Juswijeal) 8jeyoes| aunjny sy} Ul pasapisuod aq (leys suondo ubisap Buimojjol sy Z'8'€S
ZOAdIYoE | ¢sainseaw Zsainseawl SS9IpPE 0} SUI32U0H
0] S2Inseaw ay) ay} sainseaw 2y} U]\ R Saunseajy (A1essadau a1aym ‘pPapaadxa si [9aa] 19663 ay) usym pajuawsajduwi aq 03) N
10} Spiepuejs 1o | juawajduwil 2y} Jo uonesoT] juswajdui PSpUSWILIOITY sainseayy uonebnip ; AleuonNEIald PAPUSWIWOIDY Vi3
sjuswaiinbal Jeym 0} Uy ojoym 2y} Jo saAnaslgo

uoisuaixy [[pue ININ
a|npayog uonejuswajdw uopebiRIY [eIUSWUOIIAUT



30 3584

20puly O ddy SINT £0-/50EuI Lodey Y| 88(0r1e! ANS\HOdBM\GLEYZ\D

‘sealy Buiddi] paiojsey pue aAlDRU| ‘SAIDY ‘SHION JUSWIESI | DT "SHIOAM JUsWeal] 9)eyoeaT ‘ealy uondeosy 8)Sep) ‘@oul() SepNjoul 8)IS UOISUSIXT |UPUB] ININ a43ug

: SBI0N

aouesinu

Jnopo |enuajod
Buisnes Jnoyyum
HSY je mojeq

10 Ayisuaju| JnopQ

Z unim joned 1nopQ e
¥ Xauuy ‘vIi3-NL ¢

aseyd
|leuonesado

sease Buiddiy

10}0BIUOD
oga

SI9AI9291
aAllIsuas Agieau o) eale
Buiddy 1oy Joedw Jnopo

[enusjod ay} azwiuipy

"aoUBISIP ¥OBQles By}
asealou| Jayuny o} pabuelte ag pjnoo Buiddy ‘1eyieam wieod pue s|gels Buung

‘aouesinu Jnopo |enuajod Amuapi [olied Inopo ased ul pabuele
80 UBD JaADD Ajlep JeyaIy) ‘uonipuod Jayeam ajgels pue loy Atea Buung

‘SaiNseaw ay}] JO SSaUAAIDaYe ay] ainsus 0} psbuelle aq pjnoys
uens]| ueys o] Buoj je |osed unopo Bulusow Apes ; swy Wbiu ‘Juspisal
mau Aue si atsy) ‘@ouQ ‘abeys |euonelado sy Buunp ur Buinow juapisal mau
S| aJey) Joyjeym AJusA o) usns] ueys o] Buo] sy 0} syuow aa1y) A1sAs a2U0

pa1onpuod g pinoys jlem a)ig "paonpal aq ued yibusis uoISSIWe By jey)

yons 8IS uoIsualxa ay} Jo ¢ aseyd je paldde ag pjnoys Janod Ajlep aaljeuls)e
/ Jonoo Ajiep sexaiyy ‘abej|ia 11219p SIY) oul Bulnow Juspisal mau S| 18y} 4|
‘uens ] ueys o) Buo] joielap sy} ul uoneindod ou si a1sy) ‘Buleg awiy 8Yy) Jo4

"PaJapISU0D 37 OS|E PINOYS UORIPUOD [EONHLID 19pun 08 9)Sem [ewiue
‘abpn|s efemas se yons s)sem SNoJOpO 10} J8A0D A|I2p SleIpawiLl JO 8sn au |

‘paJapisu0d ag p|noys |eusjew
pour jo peajsul (1afe] s|qeswltad ss3|) JBA0D AjlBp SAljBUIS)E JO BSN By

:senAnoe Buiddy woly souesinu Jopo [enusiod
Aue sziwuiw o) sainseaw Ateuonnesald ajenbape 8si0IoXe ||BYS JOBJUOD By

Z'8'€S

anneniy|

[BIUSLUUOIIAUT e

aseyd
|euonesado

d0y pue g1y woly
ADY JUBLULIBADD

aH34 pue
(94m)ad3

8]1SeM 10 Jisuel} ay)
Buunp joedw) Jnopo sy}
aaosdwi 0} Juswasueyug
[BlUSWIUOIIAUT

(@H34) w104 uonos||0D asnjey jusLiuiaaob
1o uonejs Jajsuel} asnjal Buiaes| a10/9q papuswWwILLIOddl SI ADY JUsWUIBA0B
10 Joydadal ssjem a1sem auy) jo Buues|o pue soeuns ay) jo Buusiem ; Buues|)

‘(sedA} a6pn|s pue Juswuiaaoh Apueuiwop) uns Buo| syl Ul ADY adA)
pasojoua asn 0} SISYJ0 PUSLILIODSI 0} SAIBNIUI BY} 9XE) PINOD Q43 ‘Jajsuel)
8]Sem 10} PIEPUB]S [BJUSLIUOIIAUS O} 82UBUUS O} ainseaw juawaoiduw ue sy

‘gH34 pue ad3 Aq
paJepisuod aq [leys jey} sainseaw Aleuonneoald JNOpPo awos ale Bumolos syl

¢'8'es

Zana1yoe

0} sainseaw ay}
10} spJepuejs 10
sjuawaiinbai Jeypp

ZSainseaw
ay
juswajdun
0] Uayp;

salnsesw
2y} Jo uoneoT

Jsainseaw
ay}
juswadu
0} oym

SS3Ippe 0} Suladuon
ulepy ® sainseapy
papuswiloday
ay} Jo saARsfgo

(Aiessaoau aiteym ‘papasaxa si [ans] 196611 ay) usym pajuawaldwi aq 03)
sainseay uonebniyy / A1euonnesald papuawILIodsy

19y
Vi3

uolsuajxg [ypue ININ
a|npayog uopejuswajdw uoebiI [BIUSWUOIIAUT




1J0 1 982 400p" 850N SINT - 2D ddw\lenue)y YeINg [euld LO-2S0WodadiGLERzLD

soseyd
VI3-WL1 ‘G Xauuy ¢ |  uoneio}say
L S}l '@ @ouBUIPIO pue ays Jojoeiuo) swaj jueid 'SpJepuels WL
104)U0D 8SION ¢ | |euojRIRdO uoidnJisuod alju3g 0dgd J0 S|8AS| Sslou 8y @onpay | Jo | Ued 82z5 S8 8y yum Aidwoo yoym sjued jeinp, 109185 (g EN ¥S
asiop JeuoneiadQ
VIF-INL ‘G Xauuy e
L S} @ @2uBuIpIO aseyd ays Joyoenuon swa)) ued ‘Spiepuels W1
|04U0D SSION ¢ |  UOONJISUOD UolonJIsuod aljuy 08ga J0 S|9A9] SsIoU 8 9oNpay | J0 | Wed 82zs S8 syl yim Aidwoo yoym siued jeinp, 109j8s (Z ZN ¥S
"S8I}JIAIJOB UOIJONIISU0D 8)IS-UO WOy asiou
usal10s 0] ‘ajqeonoeld alaym ‘pasiin Ajsaloaye aq pinoys sainonas
J8yjo pue JSOIJO O)S JSUIBJUOD BjIqOow  ‘sa|IdMO0IS |BlSJEW e
‘a|qeonoeud pue
sjqissod se syYSN woly Aeme Jey se pajis aq pinoys jueid sjiqow e
'S}Jom uoionssuod sy} Buunp paurejuiew pue panly Aljadosd
8g pinoys juswdinbs UOPONJSUOD UOC SIBIYNW JO SIBVUBJIS e
‘SHSN Agiesu
woiy Aeme psjoalip S| 9SIOU 8Y) JBY} OS pajejusio aq ‘s|qissod
alaym ‘uonoalp suo ul ABuons ssiou ywse 0} umouy ued e
{WNWIUIW B 0} UMOP PalioJy} 2 pinoys
1o spousd lom uUSBMISG UMOP JNYS ag P|NoYs asn juajiulisiul
ul 8q Aew jey) (seueld ‘syonsy Se yons) juejd pue SaUIUJBW e
‘awwielBoid uononssuod ayy Buunp Auenbas paoiuss aq pjnoys
ue|d pue sys-uo pejeredo ag pinoys jueld psuleluBUI-|aM AUD e
saoljoeld
S2UBUIPIO aseyd a)s 10}0B1U0YD) a)is poob jo sueaw Aq asiou :Buimolos ayy
|0JJUOD BSION o [ UONONNISUOD UOIONJISU0D aljug oga SulogJle uojonLsuod jo[uo) | Bulepisuod Ag suoissiws asiou Jjwi| 0} saonoeld ays poob Jo asn (| LN ¥S
9SION UOIJONAISUOD
S._mmmmum: 19y
e R Ew&s _umn.o,muxm S1 [9A3] ._mmm_h m;« :@:3 pajuswisjdwi aq 03) Bo7q PHVYIa
10 m«:oEmh:cE Juouefduu mE ho :o: o._ sainseay uonebnI pepuaWWossy | YRNI
Jeum. 0} UBypA =

uolsualx3 [[4pue LININ
a|npayog uoiejusawajdw] uoijebiI [BIUSWUOIIAUT




L 3o | a5eg

90p" Jajep SIWG - €0 ddvalep o o) waloday i3 (Z0-670) 180 J84 ANSIM U0 9-0-AGLERZ\'D

80UBUIPIO [0IUOD

abe)s uononssuod Buunp

Alenb Jalem sziwiuiw o)
018 ‘sanjioe) Bulysem [paym
‘Ayjioey Bulbleq ‘sajidyools
‘lauueyo abeulelp ‘@oeuns

‘seale pajelaban ‘a|gels Jano Ajuans Bulpealids Aq
jo pasodsip pue AeinBas panowsl aq pinoys B pue yis pansodag
‘swuojsules Buimoyjop Aenoiped pue sawi j|B je uoljesado usioiye
pue Jadoid ainsus 0} paulejuiew pue psjoadsul Auenbal ag pinoys
S2INJONJIS [0HUOD JUSWIPSS PUB UOISOIS pue sall|ioe) abeuelp ||y e

*SMOJ4 199YS 9OBLINS JO UOIONPal 8y} pue Jayjeam
wawsour jo spouad pabuojord Buunp psulef uonoes sapisod
2y} SI SUOIS pPaysnJo Jo asn ayl wolj Buiniooe abejueApe |euonippe
uy I1se|leq auols asieod Ag pajosjoid speos $S800B pue seale
payoue) [[e pue ‘Smoj) Jalem adeuns Jo |enuajod SAISOIS By} aonpal
0] wnwiuiw e 0} 1dey g pnoys aus ay) Jo ado|s ||eJeno 8yl e

"sueal Jay1o Jo ulned.ie} Agq paiaAod aq pjnoys
saoeuns adojs pasodxs ‘Aj9yl] a/e SwIoIsSuel usym Jeak Jo swi Aue
1e Jo ‘uosess Auiel ay} Buunp psploAe 2q JOUUBD [IOS JO UOIJBABIXD
1| ‘a|geonoeld alaym SHIOMULIES JO UONBSSSD 3y} JO SABp $| UIyIM
‘Alpaiieussye 1o ‘pale|dwod usag aAey syJomyues Jaye ajgissod
se uoos se pajejeboa pue pa)a|dwod ag pinoys seale yues pasodxa
Iy “(Jequeidag o} |udy) suoseas Autes sy} BuLNp SHI0M UONRABIXS
20euNs aziwuiw o} pawwelboid aq pNOYS SHIOM UOIONNSUOD e

"SUOIIPUOD MO} WNLWIXEW

J8pun s8NuIW G aq pinoys sdel) puesp|is 10} awi) uonualal ay) eyl
s8lels Yolum ‘#6/1 Nd DD3d0Id Jo LY xipusddy ut ssuispinb su}
UO paseq aq p|Noys Sailijio.} [BAOWSl IS Jusioiye jo ubisap ayl e
"sajel uonisodap aoueyUS O} S|pUUEBYD

abeuelp wauewuad sy} ul pajelodiooul aq pinoys sdeJ) JjIS/AUaWIPas
ayl -den jswipasfelis e ybnoiy ‘ssinoossiem  ajeudosdde
ue ojul ableyosip yount sy} ayeyjioe) 0} papiaoid g pjnoys seyodup
Aeiodwa] "seale yJomyues JO Salepunog ay} punole pajuswaiduw
9g pjnoys uonosjoid poo|} JOj SUBWMUBQUS 10 S9YIp 9yl e

'S31}I|I0B) [BAOLWSI }|IS O] JOJeMLUIOIS JD34Ip O] 8)IS uo paplacid
ag pjnoys sseueq Beq pues Jo spung ypes ‘(speaino pue sadid
abeulelp usuewsad pue Alelodwsal ylog) sjpuueyn pajuswadul
SOI|I0.) |0JJUOD UONBIUSLWIPSS PuB UOoISoJe pue syiom abeulelp
[BuJSlUI UJIM PB1ONJISU0D 8Q PINOYS 8)IS Ul punole Jsjem a)s-yo
108.Ip 0} SuleJp Jo-1nd sejswliad JUSWYSIGeISS S)IS JO UBIS 8U} I o

uonn|jod Jatep o aseyd alls J0}OBIUOD ]IS WO} UOISOID puB
6/L Nd D03d0.id = uononiisuo) UuoIlloni}suod allju3 Q4gda HounJ uononasuod [oJjuo) Houny ajs uonjonjsuo) L'¢’GS 1'8°GS
Jouny uonanjsuo)
01 WWN”MW.—@»”” ZSainseawl ZSainseawl Ssalppe AENWWNUUC
au) Joy spiepuels | mh%aEm oin uomwu.__ummwﬂ:..__ Eo:wu%nE_ mohﬂummmuﬁﬂwﬂw m_..,_._”:_n_ommm 219UM ‘PapPa3oXa SI [9A3] 196611} U} UsSYM pajuswajduil 3G o)) <%Hm 194 VI3
10 3:9.:@._%”””“ R S S o sainsealy uonebniy / A1EUOIINEDA1d PIPUSWILOIY

uoisuaixgy ||l4pue’ ININ
a|npayss uonejuawajdw] uonebiy [eJUaWILOIIAUT



L 3o za%eq 0p° J312M SIS - €0 ddyvisiep vo 01 wajpodey VI3 (20-650) 180 2 ANSIIM U0 -01-IGLEVZYD

"ures Aaeay Buunp Bulysny Juansid
0} sioidsosaiul |lo sy} Joj paplaosd ag pinoys ssedAq v ebe|ids
[ejusplooe Jeye walsAs abeulesp Jalem WIS By} ol asealb pue
o Jo eses|al ay) Juanaud o3 Alueinbas paues|o pue pandwa aq pinoys
si0)daoseul 10 8y 'seaunos uonnjod [Enyjlo Aug JO Wesssumop
walsAs sbeurelp ays ay) ul papiaoid ag pinoys siojdessgiul 10 e

'sulelp pue speos 21gnd o} Jajem Ajis pue |10s Jo Bupjoes)
doIYsA JusAld 0} ABQ ySem-[oaum Byl piemo) [[epjoeq JuSiouins
yum panred ag pnoys peos ongnd sy} o} Aeq ysem-jpauym ay)
‘wouy Bunixe pue ‘o) Buipes| peos SS800B JO UONDSS S| -sseoold
8y} Jo Aousiolye panuiuod By} InNsus 0} Siseq Aj¥eam B Uuo 1ses)| je
paAowWwal pue N0 Pajas IS PUB PUBS SABY PINOYS IS1IeM-USBAL 1IXS
8)Is uononsuod A1eAs e papinoid g pinoys Aeq Buiysem [eaym
pals pue paubisep Ajglenbape uy ‘speol uo wsey) Aq paysodep
S| @¥l] &Y} pue sSuUgap '‘pnw ‘YUeEs Ou BINSUS O} IS UOIONJISUOD
e Buines| siojeq pauesid ag pinoys jueld pue SePIYRA |IY e

‘sedo|s dea]s Jeau pajedo| seale 10} Ajjeioadss ‘SjusAs WIo)S
Buunp youns adeuns Ayis 1o |o4uoo ay) o} pied aq pinoys uonusye
lejnollied  “y6/L Nd 003doid 0 gy Xipuaddy ul pesuewwns
ale swiojsuiel Jeye 1o Buunp uexe) aq 0} SUOIOE pue ‘pa}sesslo)
IO JuBUIWWI S| WIOJSURI B USUYM UDME} 8g 0} suonoe Ayl
8Je swiojsulel usym Jeak Jo awi Aue je usye) aq O) sUoHnNessld e

"SIamas |Noj oJul pajoalip Buleg youn. WIo)s pue wajsks
abeulep ey} ojul paysem Buleg sUGsp JO S[BUSIBW UOHONISUOD
‘Jlis Juaaaud 0) se 0s pajess Ajuelodwa) pue paisncd Aj@ienbepe
8q sfkeme pjnoys (seuo pajanisuoo Aimau Buipnjoul) ssjoyuepy e

‘wa)sAs abeuielp Aue ojul sugap 10 Jjis |I0S ‘s|eusiew
uononiisuood jo Aeme Bulysem oy} jusasid O} uade] 8g p|noys
sainses|y “swiojsures Buunp ougey Jejiwis 1o unedie) yim pasoaod
29 pjnoys gw (S uey) aiow Jo (jeusjew (i1 pue pues ‘sejebaibbe

‘9ldwexa Jo)) sjeuslew  UORONASUOD Jo  salidools usdp e
aBe)s uononiisuod Buunp

Ajjenb Jayem aziwuiw o} *S91}I|I0B) [BAOWAI }IS
o) ‘senjioey Bulysem peym | BIA Sulelp wiols ojul paBleydsip aq piNOYS SUOIIBAROXS UOIIRPUNO)
‘Ayijioey Buibieq ‘sepidyools | Jo seyouan woyy jno padwnd Jsjep “8jqeonoeid JoABIBYM SUONDSS

20UBUIPIQ |0JJUOD ‘lpuueyd sbeulelp ‘edeuns | HOYs Ul pajiipoeq pue Bnp aq pinoys Aoy ‘Alesssosu st spouad
uonn|od Jsiepp e aseyd aus Joyoenuod 8)IS WoJj UoISoIS pue Jom Ul Sayoual} JO UOHBABOXS BY) J| "suoleAedxs o abeuielp
¥6/L Nd D03d0id | uoionnsuo) uoljonsuod adijug 0ga #OunJ UORONIISUOD [0jU0D | 8BNS JO sseubul By} asiwiuiw O} USXE] g PINOYS SaUNSES| e | |'z'GS 1'8'GS

(p.au0n) youny uonannsuos

Z9A31yoe

0] sainseaw | ¢S2insesw ésainseaw ssalppe (Kzessassu
3y} 10} SpiepuR)S o d sednsesi e 03 SOOI UIEW'3 8J3ym ‘papasdxa si [9A3] 126611} ay) usym pajustusjduwii aq 03) 194 Py VI3
juawajdu 8y} Jo uonedo] | Jusawajduu S2INSEay PapPUSILLIOIAY K : ; e El
10 mu:m:_o..w_m..””n o3 Usm 01 ouM a1 J0 S3AR9I0 sainseajy uopebniy / Aleuoinedsid papuswiuiodsy

uoisuaixy JipueT ININ
a|npayog uonejuswa|dw] uoieBiIY [BIUBWIUOIIAUT



L 3o £ 98eq

20p" JSBM SINE - €0 ddyusiep uo 0L waluodsy vi3 (20-6v0) 180 19 ANSidM UC 2-0FAGLERELD

uoljeuiweIu0Y) J8ie\\ 90BLNS 1o} ueld Aousbunuo) ubiseq e

saseyd
SOUBUIPIQ [0U0D) | sJedlsyy pue UONBUILIBIUOY JB1EMPUNOIS) 10) Ue|d AouaBunuo) ubisaq e
uonnjiod 1elepi ¢ | uonelojsey 10JoBIUOD Jajem punolb pue aseuns
isem-j\] «| ‘leuonesadQ wa)sAs abeureiqg o08ga 0] UOHBUILIEBIUCD |ONUOD aleyoea Jo abeyeaT [eluapIody uo ueld AousBunuos alenwiod | 2SS | 2'8°SS
Ayrenp 4a1eA jeuonesadp
‘seale
SoUBUIPIO ay) uypm uaxeuapun aq Ajuo |im sbe|ids pue sbeyes)| Jo} [enuajod
lesodsiq Bmm Ty ypm  seniaoe  Bumjoaul uswdinba jo @oususjuepy peplaoid
el oL R LRl
uonnjjod 191epA o aseyd aoueusUlRW pUR 10]0B.1UOD S : ’
¥6/1 Nd 003d0Id » | uononnsuo) doysy.iom a9 oga abexes)| |eolWwayo Jo |0uoD jearay) jo abejids [ejuspiody | L'Z'SS 1'8°GS
"9}IS U0 doueLLIopad |BJUSWIUOIIAUS JO JuawaAoIdw|
[ENUIUOD aASIUDE UBD pue sedljoeidiew Aue Jo |01UOD BANDaYe ue
oplAoid UBD B)IS UOJONIISUOD BY) UO LIPNE [ejudwuoiaue Jenfioy e
“108f01d @Y} Jo aseyd uononsuod ay) Buunp JusWUoIIAUS
Agqleau ay) ol Jajemalsem Jo afemas Aue abieydsip 0} 10U SIS3IOM
9yl pulwal 0} suoieoo| snonoidsuod je palsod a9 ||M S2IION e
‘gouBUBlUBW pue [esodsip aieudoidde
20UBUIPIO 10} 9jqisuodsal aq pue s}a|i0} @|gepod ajenbape pue sjeudoisdde
|esodsiq 21Sep o 8010pJ0M LOONASUOD DS apinoid o} pakojdwa g piNOYS JOJOBIUOD PasUadl| ¥ ‘82103JoM By}
SOUBUIPIO [0UOD -Uo 3y} Jo} papiAoid wm_.ﬂ__uo.mv, Ag pejessuab afemas uoonssucd syl Bulpuey 1o} papUALLILLOISI
uonn|jod 91\ © aseyd san|ioe) 1010B1U0D Kienues ay) woyy Buisye | 8 SMue} Buipjoy sbemes pue sjejio} [eolWeyd ejgepod e
#6/L Nd DD3d0.d | uononisuo) Aejues ays-up 0gda wanjys sbemas [0Jju0) 801010/ WO Jusnjjj5 ebemas | L'2'SS 1'8°GS
‘PaIONUIISUCD 8 PINOYS SpISPROI BU)
Buoje Jsuleq 1o pung Bundsossul ‘speos |ney pue (ease uondsoal
a)sem) eate syiom wolp Buisue sysu uonnjod jusasid O] e
"Aqiesu s1aAle0al SAlISUS Jajem Bulyoeal woly
oBe1s UoRONASU0D BuLINp s|lo |eny pajiids Juanaid o} yue) 1sebie| ay} jo Ayoedes abelols auy jo
fuienb JOIEM SZIWILIL O) %01 L 0} [enba Ayoeded e jo spung ulyim 'seale pajeas uo pays pue
18 ..wm.;___omup m::._.mm?._wmc m | 4001 yim paplnoid oq pinoys seaie abeio)s pue syuel BNy Iy e
‘Aupioey Buibieq ‘sa|idyo0ls "Hoday SIy} 4O 6 UoROaS
S0UBUIpIO [ou0D ‘leuueyo abeurelp ‘@oeuns | Ul pajielep ale Juswabeuew alsem pijos Jo) sjuswesnbey “sjoedw
uonn|od 1918 @ aseyd alIs 10108100 9]IS WO} UOIS0JB puB Ajenb Jaiem pioae o) Apadold jo pasodsip pue psjpuey ‘paios|joo
$6/L Nd D03d0id | uononysuon UOIIONJISU0D 211ug oga JOUNJ UONONJISUOD [0AU0D | 84 PINOYS 8)IS UO ysiqgns pue Sugep ‘S)SEM PIOS UONONASUOD e | |°Z'GS 1'9'cS
(p,Juon) youny uonRINRSUOY
Zanayoe |
ayl hMH MM“MNMMW omm.“_:mumm:._ Sonseout wmmh%:mammE 2 m:._wwm.%%m_ms 2 a19ym ‘papaaoxa si |aAd] 1obbuy ayl usym uS:wEwﬂ_w_H_mwﬂuwu 1Y oY VI3
Juswsjdwi 9y} jo uoneos0oT] | Juawsiduwr S2INSE3)\ PapuUsWILIOIdY 2 2 = Y23
10 E:eEEwM”_ﬂ S olotiA ou} J0 $9AR93IG0 sainseajy uonebniy / Aleuonnesald papuswiwossy

uolsuaixy [|3pue] ININ
a|npaysg uonejuawsa|dw| uoljebii [BIUSWIUOIIAUT ;



L 3o ¢ 95eq 20p" J8iem SING - £0 ddyusien uo oL weluodsy i3 (20-6+0) 180 12 ANSIAM U0 3-03-IGLERZV'D

‘sainesadwsa)
los Bunespow pue ‘eoejd ul I0sdo} pue ‘pass  ‘i8ziIus)
Buipjoy ‘asnisiow Buiuesuod Ag juswysygerse jueid Sssoueyus
osje yonpy -uolsose woly uolosloid Aresodws) seipaww sapiaold
12A00 punol "uonelebaa jusuewlad Jo Aleiodwsa) Jo JUsLIYSIGRISS
8yl Joj sease [eonuo Jo Buipsss yum uonounfuod ur pasn
0Ss[e ale yojnwoipAy JOo/pue Uyo|nw MellS "eaeuns |los ay) o) peldde
[elSlew a|gelns Jayjo Jo Mells Jo JaAe| aAnoajold e Si JeA0D) punois)

JBA0D punoI9) p

‘uoseas Aulel Buunp uoisols |10s Juana.d 0} seale Buiddn sanoeul

1o} sian02 |los Auesodwe) uo pue j0s pa|idyo0lS JO 80BUNS BU)
uo paydde aq |m BuipassoipAH ‘sepisag ‘eja|dwod si Buipelb ay) ||e
[nun Builem uey) Jayjes ‘paysiuly ale sado|s auy) se Sa)iS UOIPNISuo
uo paysi|gelss aq pjnoys uolejaba ‘uoisole Burnpal jo spoylsw
BAj0942 JSOW By} JO BUO SI Jan0o aAleeban paysigelse-flam v
(juauewuad/Aielodwa] ) Buipssg o

"2)IS 2} 2AB3| A2W JU) JOUN SI9Y|1} PUB YBaIG PUIM B SE S]IB S|I0S
spjoy uonejeban pajoos SYJ "HOUN puB UOISOJe S30Npal Jey) eale
paqunisip e o} juaoelpe Bunueld |qelns paysigeiss ue Jo uonelabs
[einjeu jo dujs 10 Bale PaQINISIPUN Ue JO SISISUOD BUOZ Jayng Y

8UOZ Jayng Jo uoisinold °q

‘louod uonuansid uoisols

10 wio) SAIsUsdXaUl pUE SAIOBYS JSOW Byl sI uonejsban [einjeu
Buueluiey -eleudoidde asaym uonoNnsSUCD Jaue pue ‘ssesoud
seseyd uononuisuod ayy Buunp ajqissod jusixe 1ssjealb auyy 0] uonelebaa
SJedls)y pue leinjeu Buiasesasd sajoAul |IM SBOpORIY Juewebeuel 1Sg SIUL
S0UBUIPIQ [013UOD |  uopeIo)SeY P

uonnjiod 1siep e | ‘leuonessdo Jopenuo)
¥6/L Nd D03d0Id | ‘uononisuod waysAs ebeuleiq oga J0JJUOD UoIS0Jg SONSEIYY [OQUOY UOISOT | Z'Z7'6S | Z'8'SS
S9InSeajy j04U0D UOISOIT
soseyd
8jem-INL ¢ | suedlayy pue wa)sAs
92UBUIPIQO [0JUO0D | uoNElo)Say Jayem punosBiapun J010B.1U0D obeyes| Jja1em punoiBlapun "awwieBoid Buuojuow |ejuswuolAUS BY} Japun aBieyosip
uonn|od Jelepp o | ‘leuonelrado pue aoeung odga puUeE Jo unJ |oJuoD Joyempunolf pue sebleyosip islem aoepns ayl jo Buuopuop | z'z'Ss 2°8'SS
saseyd
SJUBUIPIQO [0JJUOD | suedsaly pue ‘uosesas Autes uunp uoisola
uonnjiod 1e18p e | uonelo)sey 10}0B4U0D Jejem punosb pue soepns | [los Juenaid o} sesse Buiddy eAnoeul SOl SI9ADD [10S Aleiodws)
Joem-|NL | ‘euonelsdQ wajsAs abeulelq 04ga 0} UOIBUILWBIUOD [01ju0) uo pue |10s pa|idxo0}s JO 8deUNS aU) uo palidde aq |m BulpeasolpAH | Z'z'sS Z28'6S
ZaAna1yoe :
i) mo;:mm,m—_: wmmuﬂwmm& sainseawl wmm.%.wma& 03 mEMM”%%”_mE 2 : ] CiEsEEAL 1oy
3y} 1o} spJepuels } 5 819ym ‘pPapaadxa sl [9A3] 196611 ay) usym pajususjduwi aq 03) SEN RV
10 syuswalinbai R RIGIT SIBIOONESoals | EIyS IS SOINSEON PoptatIooay sainses uonebniy [ Aleuonnesald papuawiwiod VBN
eum | O ueum 0} oum ay} Jo saARYRIq0 I o W LIEIONNEOS el DEDURIIINOI 2

uoisuaixy |jijpue] ININ
8|npayog uonejusawajdw] uonebiip [BIUSWUOIIAUT



L 30 g adeg

o0p J31eM SIWS - €0 ddyysiep uo o} wayuoday Y13 (20-670) 180 194 ANSIM U0 -ORNGLERZVD

'S90IN0S8l Jajem Ul palisodap pue puim Aq pepodsuel)

Jjuswipes aonpes pue splezey oijes) jusnaud I0s jo podsuel
puM 8y} SZIWIUIW 0} ainsesw SAlEJUSARId BUO SI [oAUoD 1SnQ
[onuoy isng

‘9ouBUBIUIBW pUE UONKE|[BISUl ‘Uoljedlidde Jood 0} 3jgenguye Ajjensn
s1 syl “Ayoojea ybiy je onseld sy} JO MO 19BYS [|IM JSJEM 8SNEdSq
swalqo.d UoISOle JajSuBl) 0} UMOUY usaq Sey )i 'JoASMOH 'so|Idx20)s
pue sado|s o} uonosjold sjelpawwl apinoid |m Bunssys onseld
Bunesys onseld 'y

'S90lj0B.d Juswabeue|y 1sag au) JO SSaUBADRYS

ay) ul souaaylp juedyubls e ayew ued ays B 1o} sjeusjew Buew
JO uonPales 8yl XuleW Jaqi4 pepuog pue ‘Bumau onseid ‘(Jeqy
NU0202) 1102 ‘Jaqy poom ‘el ‘mens :0} pajwil jou Ing ‘Buipnjoul
Bumew sonpoid 0} pasn aie S[eusjew JO UoKeUIquIod pue sjeuajew
jo abues spm v ‘Bumew se psusjel ale spnpold sssy] ‘siBU
pue ouge; ‘sleyue|q ‘Bumew se yons ‘sAem SNOLBA Ul paqLDsSap
9q ued Jey)} s|ge|leAe S}oNpotd |0JJU0D UOISOIS SNOJSWNU aie 318y
Bumew 6

‘shemabeulel saz|iqels

pue uonosjoid uoISOle SeIpalWl 10} uny jusueuwlsd saysigelsd
pos i}

‘uoljesado auo u| palidde aq ualyo ULD S[BLBjEW [04JU0D ISNP

pUE UOIS0J8 @say ‘|Ios 8y} ojuo ‘Aunjs snousBowoy se ‘jseopeoiq

Aluuoyiun aq ued siawAjod-00 pinby pue (W49) X1ew Jaqi4
papuog ‘siuabe BulAuxoe) ‘Yoinw ‘sjuswpuawe [1os ‘Juawdinba

saseyd :

aledlsly pue olnespAy Buisn Ag 'sadojs [eonuo pue seale pagunisip uo uonelabion

30UBLIPIQ [04UOD |  LonBIOISEY Emﬂm_wmh-mo_wnw_% ysl|geisa 0} Jap.Jo Ul |I0S a1eq 0} m_muMHmE _o.:_._Mo

uonniod oM ¢ | ‘euonessdo J0pEIU0D uolsoss Buifidde jo poylaw [eojueyosw e si uonedljdde oinespAH
¥6/L Nd DD3d0id | ‘uononysuod walsAs ebeuieiq o08ad |04JU02 uoIso.] uonediddy ainespAy @ | z'z'es | z'gcs

ZaAalyoe
9 Somsee www.“.__.._.wummE sainseawl wwﬂm_.ﬂme 0} m:._ww“.wﬂuw_mi 2 UitEsss o0 19y
9y} 10} Spiepuels = 219ym ‘papaaaxa si |ans] 196611} ay3 uaym pajuawajdwi aq o3) PHvIa3
juawajdu oy} jo uoyeoso | juswajdun SOINSESN POPUBLILIOIDY e E]
10 sjuawalinbal 03 usyM 0} OUM au3 40 S2AR93IG0 salnseapy uonebniy / Aleuonnesald papuswiioday

1BUM

uolsuaixy [|ljpueT] ININ
a|npayss uoljejuawa|dw| uonehbijip |eIUSWUOIIAUT



L 30 998eq 90p" Jelep SIWE - £9 ddyualep uo o) waloday i3 (20-6+0) 180 JoH ANSIdM U0 3-01-I\GLERZVO

‘Juawijeal) Jayuny
40} jue|d Juawieal) 8)eydEs| S)IS-UO auy} 0} pakaaucd pue Joydsosaul
moj} seylesm Aip e 0] pejoajod aq M (Ayioel Buiysem [@aum
8y} Jeau Ajewadsa) peos ey 8yl WOL MOJ4 S0BLNS ‘UOKIPPE U|

‘wiasAs abeurelp olgnd
8y} 0} pejosuuod sjpuueyd abieyosip Jusuewsad By} 0} JI USAIP
pue jo-uni lglem 80BUNS UESIO BU} J09||0D [IM WSISAs abeulelp
sjelpauLislul 8yl  "8jeyoes| Jo swnjon Buisesioul 0} 2INQUIUOD
SNy} ‘19A0D ejelpsuualul 8yl ybnolyy uonenyul Uslem @oeuns
BAISS90X8 JuaAaid 0] pue [|92 SAI0E Ul SSEW 8)SEM BU) UlIM 1DBJUOD
ojur Buiwoo seseyd pajjiy By} WO JO-Uni JOJem S0BUNS UBJD U}
aneid 0 si weysAs abeulelp aleipawuaiul ay) Jo @sodind Jofew ay |
"aseyd/||e0 pe|y Jo) pejeisul ag |m walsAs abeulelp alelpauLBiu|

80U} J|IS Ul MOJ} Jajem Jo abessed au) jo abeyoolq
Janeaid 01 N0 paLled aq [Iim Bujues|d tenbey “waisAs ay) Buueue
wouy Juswipes jusaald 0] seale 9)id¥o0)s [10S By} punole adua) Jjis e
jo @sn ay} spnjoul [im weysAs abeulelp Jejem adeuns Alesodws) ay |

"PasIWIUIL Bq BI0JIaY] [|IM UOISOIT “aBIeydsIp

saseyd Jo juiod ayy 0} AjeleWwin pue suoNEA3|a JaMO| JO 9SOU} 0} SUOHBAS|S

aledseyy pue JayBly Jo seale sy} WOl ISJEM BIBLNS 109]|0D ||IM WBISAS SIy | “Bale

i2lem-Nl o | uoneloisay a)Is 8y} Jo Jejewliad ay) punole pajoNJISUCD SB S|RUURYD JO 1SISUOD

20UBUIPIO |04U0D | ‘leuoneladQ loypenuo) 4o unJ joguo) / M wsysAs siy) -uonesado pue uoponisuod Buunp pouns sbeuew
uonn|jod 1818\ = | ‘'UONONIISUOD | WS)SAS Jajem a0euNng 0ga Juswabeuey Jajep, @0euNng | 0} pepiaoud oq |im walshks abeuleip Jojem aoepns Aresodwa] | Z'Z'SS 2863

wajsAs abeureiq 1aje 928LNS

2 9A31Yyde
2 Soinsea wm&%nm«moE sainseaw wmm.%._mﬂme 0} wEwMHM_WnM_mE 2 [HEssEaE 19y
9y} 10} Spiepue}s Y 219ym ‘papaadxa si [9As] 19661) ay) usym pajuswaidwi aq 03) Py VI3
Juawajdui ay) jo uonesoT] | Juswajdui S9INSEa\ PapUaWILIOIaY YRINT
10 sjuswaiinbai oy LBt o1 oUM olp3 10 S9AR99MA0 seJnseay uonebniy / Aleuonnessid papuswLoddy

JBUM

uolsuaixy [j4pueT ININ
8|npaysg uonejuawsajdw uoneb [BIUSWUOIIAUT



L 30 L 98ed 20p° J81BM SINT - €0 ddyusiep uo o) walwoday i3 (Z0-670) 180 58 GNS\dM U0 -0FNGLEFZD
‘syeys [eaiuan eia punoib ayy ojul Aposuip Jeem Buidund
Jo uonebus Aeids ‘Buipesids aoeuns Ag afiieyoas ORIy e
pue !Alddng a1 padid JO UOISIAOLY e
‘aynbe ayy
uIyiim umop Jadaap pusixa 1ey) S|j@m UOIIORIIXS M3U JO UONRWIOS e
‘spue| [einynoube aanoe sy} 0} paASAUOD pue pajoa|od aq
pnoo spue| [einynoube pauopuedge yim sjuswyoied ayj ul pajessush
Hounl 20BLNS 8Y] °SJUBWIUDIED JOYJ0 WOJL MOJl JO UOISIBAIQ e
‘lypue 1NIN Bunsixs ay 1oy aoe|d ul Aualnd Wa)sAs
ay} si siy| ‘pasodwi aq pnod 92IN0S [BUISIXS UB WO} JaJeM Ul juel,
0} Jojesado ||ypue| 8y} Jo} Juswalinbal [BenjoBIUCD B ‘Wealsumop
uoneBun Joj Jolem SpIUNS apiaold 0} sannuenb  juapiynsul
2]e2Ipul MOoj} Weals Jo Buioyuow pinoys "SaWn|oA MOl Weans ay)
JO yoel) dasy 0) suonels Buojuow JO MIomleu B JO uone|elsu| e
seseyd !s1eak Z| 01 01 "9’ ‘UOISUSIXS ||JpUB| BU} JO SWNayl| |euone.lado
OSdMH ¢ | aiedsayy pue ayis ay} punole sy Joy sesodind uoiebiu Joy Aiddns Jejem ajenbepe Jo UOISINOIY e
¥l PUB g sexauuy | uolelI0)sOY sabej|in pue ays JoyeBluon plalA 1ayem
‘OVI3-WLle| ‘leuonessdp UOI}ONISUoD alnug 09a punoJb urejuew pue joJjuoD :saunseaw uonebiniw ; Aeuonneossid 1dopy (L | Z2'2°GS 2'9'GS
awiBay 19]eMPUNO.IL
ZaA31yoe
oFsomseon wmmﬂﬁmoE sainseaw wmo._.hwmmE 0} w:._wumwwv% M_m_z 2 (K1essaoou 19y
ay) 10} Spiepue}s ; 7 919ym ‘pepasaxa Si [aAs] 4196611} syl usym pajuswsaldwi aq 03) 1o VI3
| juswaduw 2y} jo uonesoT] | Juawsjdwi SUNSEa|\ PapUaILLIOIaY . YRINT
10 ﬂ:oEEw”_.w_wM o iiatin 01 ouM al3 10 S9AR9IG0 sainseay uonebniy / Areuonnedald papuswWodsy

uojsuaix3 |Iypue ININ
a|npayog uonejuawa|dw] uonebiI [eJUSIUOIIAUT



1730 1 28eJoop’ ajsem SIN3 - 70 ddvenuep YeINg [2uld 10-LS0W0daY\SLEYZIO

‘pasnai Apjadoud aq pinoys sisem g0
pue || olgnd papos ay] "sjsem uononiisuod Bunelsusb syoslosd
lle ul pajusweldwi eq pinoys ‘esusy pue juswabeuew sjsem ui
aojj0e.d }58Q U} JO BUO SB PaIapISU0? S| sajsem Jo adAy |je Jo Ayjioey
uoneBaibes pue Bujpos sys-uQ  Juswajejsuldl pue Buyuoeg
loj |eusiew || paleAeOxa asnal pue s9|idyools Aelodwsy ureulepy

‘ledslew @0 JO JUnowe sy} 8onpal
0} YIOMWIO} [88]S 3|gesnal JO asn ay} asiwxXely ‘ywiad suonipuod
8)ls Jansleym sbelojs pue uonebalbes aysem Joj pejeubisep
aq pnoys seale Jadoid ‘s|iw |98)s desos Ag pasn aq ued sieq
juswiadIojulel [98)S pue ||l [eseusb se pasn ag pjnoys AJuosew pue
8jaIou0) "ays-uo uonebalbes sysem Jadoid ybnoiy) sys-uo s1sEM
@gD 8yl ajgissod se yonw se a9j9Aoal pinoys Joyenuo) Oga syl

'asnaJ Joj [enuajod sy} 9sea.oul 0} palapisuod
8g pinoys Buious) onse|d JO 3IOMULIO) |93)S SB UONS SSAIBUISIY
‘paAsIyOe 8q Ued sjaAs| asnal ybiy jey) os sjpued uspoom plepuels
10 @SN 3y} asIWIXeW pINoYS yiomuwio} jo ubisep sy "sinolb juswss
puB SIEHOW ‘9]2I0U0D SEB Yons sjeusjew ajsem pue Bulsplo-Jano
asiwuiw 0} Juswebeuew eys poob pue Buueld ‘ubisep |nelen

‘pasnal A|Inj 8q pPINOYS g ‘8)is Uoisualxe
[lUpUB| BYl WOl paAcwel 8g PpNoys S[eUSjBlWl pajeAedxa ou
Ayioads pjnoys suoneoyoads joesuod sy ‘joefold uoisuaxa [pug|
LIN3N jo uBisep ay; ul s|eusiew gD PIBABIXS JO SWLIS) Ul 8oUB(Eq
[eusjew ainsugy sjeudosdde sieym sejebeibbe pajohoss jo asn
8y} sjowold pue mojje O} SIUSWINJOP 10BAUOYD Ul Suoisiroid ayep

'500Z/6} ON (M)OL 8MLI 33 Uim 80UBPIOOOE
ur pejueweidwi agq pjnoys Juswsebeuew eisem sjeudosddy

‘sasodind

0
( Ew%w\mm?w piooal Joj 1dey ag pinoys (sus-go sjeusiely gwo Jo saniuenb
yum) siexon-diy woyy sjiopeiunoo/seldod $002/1L€ON (M)DL aML3
#00Z/LEON Ujim 2ouepIodde Ul psijlaa pue pajuswnoop Ausdold ale sjeusiew
(M)DL ML @90 10 JusWBSAOW BY} 1BY) aInsus 0} WalsAs 1oxoi-dul e usweidw)
i S0l - "$8]IS UoNonisuo) Ui Juswabeuepy
: [BluswuolAUg G002/61 "ON (MJOL gML3 8y} Yim 8douepiodde Ul
(MOL 8mL3 SE€ 1B} SE BYS-UO ORI I8 | ( yy7) uely JusWwaBeUEY [BIUBWLOIAUT BY} Ul peieindis se aseyd
— — i S Q%om:ﬂmﬁmwu_ uMM%M%..hmmm uoloN.sUco BuLnp sainsesw juslwebeuew ajsem Jadoid juswajduw|
|esodsig alseMm uononysuoD uoNoNI}SU0d m.__E.m oga o} sonoeid ays uomo S[ersielN awo LM g9sg

Juswabeueyy s1semm

Bl43 ay3 Usym pejuswaldull 5q 03)
Seinsesj UoREORIN PapUBWILIOIDY

P
Bo7
V3A3

=R

uoisualx3 |jpueT LNIN
s|npayos uonejuswaldw] uonebii [ejusWIUOCIAUT



30 7 988 J00p’ a)Sep SINT - 10 ddw\enuely B3 [euld L(-/SOHOdeHGLERZLO

ai1sBA\ [B2IWaYD) saljioe) Juswiesl) pasuadl| Aq pajoAoal aq pjnoys (jio agn|
jo abelojg sysem '0'9) sejsem |Bolwayd ‘s|qissod alsyp) 'SSISEM [BDIWBYD JO

pue Buyjeqge uoneisualb sy} asiwulW 0} pue SSBUBAIDaYS aouUBUSIUIBW asilndo
‘Buibexoed ayj uo o} psubisep 29 pjnoys sNpayss soueusjulew juswdinbajueld

8on08Id JO 8po) . jualllioliAuS "sajseM [edlway Jo abeioig pue Bujjeqe
" sasey PUE WjjEaUY UBWNY | .5, ,5py00 4 oy uo 201081 JO 80D U} U)IM 89UBPIODIE Ul pajpuey
uoneinbsy| sJeassyy pue U0 SPIBZEY PBIBIIOSSE | 54 hnoys ‘uonenbey (jeiauso) (sjsem [EolwayD) [esodsig a3sem

(jesousn|  uoneloisey 3y} 8SIWIUIW O] 3)IS-UD :
(152 |BOIWBYD) ‘uonesado aus 1019B1U07D) pajesouab ajsem [eolWwayD S48 b SRR 5 FeUlep S PRINPOK! 8 Ju) SR saNB

lesodsiq e1sep|  ‘uononsisuon UONONIISUOD 81U oga Jo |esodsip Jadoid ainsug SISEM [BOIWBUD | ZIAM oS

"Buliapio a1o0jeq }08yo [njales Buiop Aq
1046 JusWed pue SsielowW ‘9}aIouod Jo BulIBpIO SAISSBIXS SIWIUIN
‘g)sem jo uonessusb Aiesseocsuun ploAe pue psjelsusb sjsem jo
Junowe asiwiuiW 0} A||njaied SjelsiEW UOHINIISUOD %00)S pue ue|d

‘S|EL@JEW UORONIISUOD JO UQIBUILIBILOD
Jo efewep lJoj |enusiod ayy esiwiuiw 0} pajusweldwi 8gq pnoys
ssonoeld ayis pue abelojs Jedold ‘||ypug| 0 jo pasodsip aq O} sjsem
o Ayuenb sy esiwuiw o} BulpAoss Jo/pue asn-al o} pajeledss aq
pINoyYs sjejawl Jayjo pue [98]s ‘poom ‘sisem (gD JO [esodsip 0} Jolid

*sio)dadisyul 1o pue sdwns ‘swaisAs
abeurelp Joj swwesBoid soueusjuew pue Buuesp Jenbay

"sydeouod Bulphoal pue asnal
‘uoionpal a1sem pue ‘Buijpuey sisem [ealwayd Buipnjoul sainpasosd
Juewabeuew a)sem Jadoud ‘ssauljues|o o) jeuuosiad ays jo Bulues]

‘|lesodsip aAl}08y8 pue als-uo pejelausb
sejsem (e Jo uonosjod Joj suswsbuele Bupew pue ssonoeld
a)is poob 10} s|qisuodsal aq o} jsuuosiad paroidde Jo uopeulwoN

"UoISOID

S00Z/61°ON jlos jusAsid pue soueleadde |ensia sy aaoidwi o) aidyooIsS BU)
(ML aMLs uo |iosdo} ey} jo BuipsasolpAy 0} uaaIb aq pjnous uoleIapISUCD ‘e
Jo yibus| Aue 1o} pejidya0ls aq 0} pasu sjeusjew ayi-losdoy Aue J|

#002/LE€ON "SI8UIBJUOD PaSOjoUa U] S8)SEM
(Mm)oL ami3 Buiodsuen Aq o syonus Buuanod Jayye AQ 91sem jo uoheuodsues)
. Buunp 1snp pue Ja)| UMOJgPUIM SSILIIUIL O} Sainseaw ajelidoiddy

5002Z/61 ON 81q1SS0d | . 5 neam jom BuLINP Jouns APPNL 99Npai O pue ‘Jayieam Aip Buunp
(M)DL amis m_o\mommﬂwwzwm www.mw_m._w%._m_w_m 1SNP UMO|G-PUIM JueAsld O} JopIo Ul pasn [jun ulnedie} Aq paIsAod
— — - S Ao et 8Q pinoys s|lem pung pue |eusjew ps|idyools ‘edojs peleABIXT

_mmouw_o mumm_.s co;ozbwcoo cowuu::m:ou E_Ew 0} 92110e1d B)S poos) G.Eoov S|eusieN g0 LM 9s

B . Abmmmmowc 1oy
s Hgm_ ._mmm:u m.._« :0:3 uﬁ:mEmEE_ aq o1) 6o ey vIg
mE:wmmE :o_umma_s_ papuaWwondy | VRWI

| eseym ‘papssox:

| juswaydun’
0} uoum

uoisualx3 [[3pue ININ
a|npaysg uonejuswajdw] uonebii [BIUSWUOIAUT



{30 € a8egoop’ 1sem SINT - y0 ddvlenueyy yeINT feuld L0-SOM0daMIGLERZND

‘Buipos aysem sy sjeyl|ioe) 0] Bls
-uo papiacid 89 pinoys sulq uooa)joo Jadold 'siejokoal Aq pe1oa)od
pue weal}s s1sem |esouab woly pajeledas aq pinoys Sued WNUIWN)Y

"Me|
Aq penqiyo.d si s8)Is UONONIISUOD U Bsnyal Jo Bujuing ‘syoedwi Jap|
pue jsed ‘Inopo asjwiuiw 0} SISeq Allep B UO ‘S3)SEM [BDIWBYD pue
uonontisuood woyy Ajejesedss ‘els ay} woly asnjal |eieusb aowal
0} Jojoenuo) syy Ag pafojdwa aq pinoys 10399)j00 S1sem a|geinday

uoneuodsuel) Buunp syedwl [BJUSWUCIAUS SSIUIUILL JBY)
ss|oIyaA jing-ssodind Ul J0j09|j09 @)sem panoidde ue Aq pabuele
8g p|noys uoio8|jod Jejnbay "INopo ploAe 0} Siauieu0D sjeudoidde
ul paiols 8gq pjnoys sisem [eisuab ‘sgejohasi-uou  ‘[enpisey
‘BuioAoas pue ssnal jusnbasgns Jop Jajokoal [B00] B AQ UORDS||0D
0} Joud JeAod yum sisuiejuod syendosdde ul e)s-uo palols aq
pinoys (sisem [eseusb ay) woly pajeledss) sjelslew 8|qejokoal ||y

seseyd "S3)SEM [BOILIBYD
aiedioy pus SOUESINU 16 Loponuysuoo woyy Ajejeledss syun uoioedwon Jo SuIq pasojoua
uonelo}say [eNsIA pue 3$8d UN0PO | |\ ha s Aiadoid 8G PINOYS BNIS-UO pajesousb asnjal [elousD
souBUIPIO ‘uonesedo ays I0}9BIU0D ploae o} asnjai |eseusb |
[esodsig 8)seM | ‘UonoNAsUOD UoIjaNIISUOD a1jug oaa 10 UolRIaUSH asiIUI 3Ny [B1BUs5 | SAM 9s
‘anuag
juswieal] sIsep) [eolwsy) B9 ‘Ajjoe) pasuad) je Jo pesodsip pue
SI0J08]|00 B}SEM POsUedl| AQ Pe1os||od 8q PINOYS SISEM |EDILIBYD
‘pejesedas Alajenbape
ale sjeialew ajquedwooul jeyy os pebuele Buieg pue ‘Buusius
llejutes juaasid o) pasenoo Buleq ‘uonejusa sjenbspe Buiaey
‘Jse)ealB 8y} S| JOABLDIYM ‘BBIE JRU) Ul PaIO]S S1SEM JO SLLUNJOA [BI0}
4O % 0Z JO Jeuleuod 1sabie| ay) 10 BLINOA JO %QL ) SIEPOLULLIOIIE
0} Ayoeded Juaio1ns Jo pung pue Jooy} s|geawadwi ue Buiaey ‘sepis
SISEM [BOILBUD € 1S89| JB U)M pPasojous ‘ejsem [eolwsyd Jo aBeIo)s 10j AjS|os pasn
10 96I0IS pUE paj|ege] Ales|d 8q pinoys Salsem [eolluayd 1o} eale abeio)s ay |
pue Buijjaqe ‘uonenBay 8y} Jo g sinpayos Ul paquasald suolonsul
‘BuiBexoed ay} uo UlM S0UBPIODOE Ul 8SBUIyD pue ysibug ui [aqe| e Aedsia  "ad3
82ljokld JO BpoD JUBWUOIIAUS | oy £q panocidde usaq sey uojeoyioads sy} ssejun siay| 05y UL
seseyd PUE LJESY UBWNY | oo 16 Ayoedes & aABY ‘pasop Aj@inoss pue ‘Uoiipuod poob e ui
uonenBay| aiedssyy pue UO SPIeZeY PIIBIIOSSE | 1o 1p1iewls ‘U0ISOLI0D 0} JUBISISI BUIP|OY SJ& ABU} 80UBISqNS AU} JOj
(lessuen|  uoneIO}SOY U} SSILLILIL O} BYUS-UO | 5 05nng ag pinoys Sejsem (eIl JO oBIO)S Joj Pasn SIAUIBILOD
(|18 [B2IWBYD) ‘uonesadp ayIs J0J0BIUOD pajelaual a)sem [eoiwayo
[esodsiq S1SeM| _‘UOBONIISUOD UOIONASUOD 1jug ogdq 10 |esodsip Jadoud ainsug (DIUOD) SISEM [BOIWBUD | ZINAM 9s
T SR e e . ‘ (fiessaosu | oy
: S oA SEo m..w:__s umvmmuxw si _m>m_ ._mmm:« ay} uaym pajuswajdwl aq o3) Boq P vIa
uﬂw__“wﬁﬂ: m_my 19 BouE0l o mo mo>=ow_.no sainses|y UOKREBNIN PapUSWIWIOIsY | YRINT

uojsuaixy |jipueT LNIN
a|npaysg uonejuawadw] uol3eBII [BJUSWUCIIAUT




¥ Jo  98egoop s1sem SING - 0 ddvyienuel YB3 [2Uld L0-/S0HOdOHISLERZLO

JUBWIUOIIAUS

‘uofjepodsuel Buunp sjoedwi [gluswuoliAug Jo [enusiod

seseyd PUE WIBSY UBLINY | oy seuuunw ueo sissjuey aBpnjs jing-ssodind jo esn syl  -jue|d
diedJeyy pue U0 SPIEBZEY PRIEIO0SSE SUL | 151851 ajeyoes| BY) JO SNPBYSS UOKEISdO BU) JINS O} ‘Slersalul
uonelio}sey OSIUIUILL O} SYIOM JUSUNESY | 1oinpg) 1o iojajj00 pasusoll e Aq peips|jod ag pinoys abpnig
QoUBUIPIO ‘uonesado SYHOM Jopenuoy | eyeyoes| woyy Buisue aBpn(s
|esodsig @1seAM | ‘UononuIsSUC) | Jusnesl) a)eyoesT oada 10 Juswabeuew Jodoig SYIOM TUSWIES]] S1BUSEST WOl 3BpNS | bAIM oS
"0}@ ‘salialeq sjsem ‘se|poq anseld ‘sued wnuiwne Jaded sysem
seseyd Buipnjour ‘JojoeNUOD OEQ eui Aq pasepisuos aq pjnous swiwelboid
aledlayy pue BOUESINU | 4156001 Jeded spsem Ayunwwod uj uonedioed -siephosl Aq
uopelo}say [ENSIA pue 358d 'INOPO | | 601105 JuBLEM SWINIOA BY) i Pa[oAI: pinoys Jsded ajsem 2210
souUBUIPIO ‘uoljesado ays loyoenuo) ploAe 0} asnjal |eiauab
‘uononssuoD (pjuc) asnjay [elsusD ENM 9S
. " (Kesseoeu | 1oy _
1 [9A®] 1966113 3y usym pajuswisjdwiaq o3) | Bog | jey w3
Y33

- SaInseajy UOKEBRIN PIPUSWIWIOIY

uolsuaix3 [|i4pue] LNIN
a|npaysg uonejuswajdw] uonebiI [BIUSWUOLIAUT




€Jo [ a8eg 20p" 947 SINT - 62 ddy\947 uo | g £} walwoday i3 (Z0-6v0) 180 1Y qNS\dM U0 2-01-NGLEVZ\D
‘W ueyy Jadesp sayoual) apiIsul syIom Joj palinbal
ag os|e p|noys uone|uaa pasto4 euledid pajelsul jo uonesado
0} Joud paJdinbai s| uoneuaa padio4 uone|eisul Buunp apis suo
uo pajess ag pjnoys spua adid ay ‘pasinbal S (WWQE9< JBleWeIp)
sadid Jsepwelp sbile| jo uopejeisul j 947 jo uoneibiw pue
UOI]B|NLUNDOE PIOAR O} UOIe|[eIsul Jale Aj@leipawiwll paso|? aq p|noys
S|eas pue SaA[BA ||B ‘UOldNIISU0D }INpuod Jo Ajqwsesse Buidid so4 | L1947 /S
"syiom 8y} asialadns
0} suosiad payenb jo soussaid pue sainpsoosd Buuojuow seb
‘sjuawsaiinbal Ajajes Jespd Buimoljo) walsAs MIOAA O} Hulad, Japun
AJUO paONpUod 8g pINoYs syom oy Jayjo Jo Bumno-swel) ‘Buipiem | 01941 /S
‘pajuswia|dull 8g pnoys walsAs MIop Ol iwiad, | 6947 VA
‘8}IS-UO asn 10} a)es A|jeaisuuul
pue jooid-uoisojdxa g p|noyYs SpJo2 UOISUSIXS pue Siojow [eou1osg | 8947 1S
‘sI01SaLie }Jeds yum pajjeisul punolb anoge wgQ 1se9)
1B 1sneyxs [ediuan yum paddinbe ag pinoys juswdinba uoponaisuo) /941 /S
"alIs-uo papiaoid aq pjnoys uswdinba Bunybiy a4y sjenbepy | 9947 L=
*3)IS-UO SBale pauluod Jo Sayoual}
saoedg paleABdxa Ul oW} AUB Je auo|e }JIOoM 0) PAMO|[e aq PINoYS JaXI0M ON | §947 /S
PaUUOD Ul YIOM Je
ylesH pue Alajes '8)1S-U0 pajoale
uo 92119814 JO 8poD) ag pjnoys subis sewe|{ payeN ON, pue Bupjows ON, jsuwold | $947 LS
suonenbay ‘ays-uo payiwad aq pinoys Buiuing Jo Bupjows oN | €947 S
(seoedg
paunuod) NIgd ‘SHIOM UoneABOXS BuuNp spiezey 947 JO SIONSIA pue [suuosiad
II2 Usje 0} 8)is-Uo paale aq pjnous subis Bululem Alejes usuiwold | zo41 /S
(z6/891/0d3)
9]ON 2ouepIng ays uononJsuod | “(Anoixo) ‘uonerxAydse ‘uoisoldxa ‘uonubi) sinsodxs 947 Jo spiezey
UBWISSassSyY seseyd 9)IS uoISUaIX] Jojoenuo) ul |]puuosiad 0} splezey | [enusiod pioAe 0) |lupue| Bunsixa 0} 8)s uoIsUSX® [|upue| ININ
piezeH seg [|jpuer| uolonjsuo] | [IpueT ININ 8lnug 0890 | 9470 ¥su ey} asiwiuiw 0] | jo Ajwixold 8sojo 0} 8np usye) g pinoys suopnedsaid 947 [eads | 14T LS
uorsuslxg [jypueT ININ ulym
247
¢IA3IYIY
0] Sainseaj Zsainseap e haes isainsespy e mﬂwmvuds (Aiessaoau 1oy
10} spiepuels juawajduy) s :o;muo_z juawajduwy mo,_smmw = :@W:L ou,_ww AI9YM ‘pPapaadxa S| |aA3] 196611 ay) usym pajuawsiduil ag 03) o | 19y VI3
10 sjuswalinbay 0} Uaypi ¥ 3 1 0} oYM W pap [ o sainseayy uoyebiy papuswwodady | YRWI
1eUM jo saanoalgo

uoisuaixd ||ijpue”] IN3IN
a|npayog uonejuawajdwy uoieBii [eIUSIUCIIAUT



gJo 7 a8eq

20p" 947 SIWG - 5 ddwWi9d uo {3 | waljpodey |3 (20-6+0) 180 I8N ANS\IM UO 2-01IGLERZND

sooedg

PaulUOD Ul YoM 18
uyeaH pue Ajejes
uo 92110814 JO 8p0D

suonenbay
(seoedg
pauyuod) NIed

(26/841/ad3)

9JON 2oUBpINg
JUBLUSSOSSY
piezeH seo ||ipueT

saseyd
UOIJONIISUDD

8IS uoisua)xg
lI3pUe] IN3IN =43u3

1010BU0D
oga

8IS UONONIISUOD
ul [puuosiad 0) spiezey
947 40 38U B} SSILIUIW O]

"‘39e0ns punoib pasodxa WOl WQ| UBY} 810W J0U paledo|
agn} Buuojuow yum apew ag pjnoys SUciieABRIXS Ul Sjuswsinseauwl
Iy -eus-uo sjeusjew Buip|ing jo abeiols Aielodwsa) Aq pajeaso
usaq aAey Aew ey} seoeds pauyuod Jaylo Aue pue siaquieyo
‘sajoyuew ‘suoneAeoxe |le ul Jno pawied aq pnoys Buuoyuow
sunnoy -uosiad paylenb Aleundoidde Jo seowlo Aleles Aq Jayye
yJompunolb Jo Juswadsuawwod o} Joud paysiigelse aq pinoys seale
pue Aouenbaly Buuojuow ay) ‘wewdinba uonoslep seb s|geuod
pejeiqies Apieudoidde Buisn 20 pue 20D ‘*HO JOL paiojuow ag
pINoYS Bale S}JOM Sy} ‘uolonIIsuod JompunolB Buunp Ajjesipolusd

L1947

LS

%1L2-0:20 =

%001-0 200 =

AN%00L-0 PUe 7137 %00L-0 :"HO o

:soseb Bumoyjos ay) Buunseaw jo a|geden

pue pejeiqies Apeudordde juswnisul ajgeuod ages Ajjeoisuigul
ue yum papinoid aq pinoys ooy Alajes syl aseyd yJompunolb
a2yl noybnosyy ays-uo jussaud oq pnoYys spiezey pajejel
-947 pue juswdinbs uoposiep seb jo asn a8y} ul paulel) JBOILO
Aejes e ‘uoisuaixa |ypuel INJIN Se yons juswdojensp abie| Jo4

91947

S

‘wwipos
1Se9| je Jo aoue)sip uoneledss e 1 punoib jo Jes(o pasiel 10 uaaoid
usaqg sey 947 93y aseym peledo] aq pjnoys sbuiping Jo se1yo
Aeiodwa| eseyd uononisuod jo ueld Alejes Ul pspnppul pue
BION 90uUBpINY 947 YIIM S2UBPIOIDE Ul papircid 8q pinoys SyJom
Buidid pue uoneaedxa ul pasjoAul sainseaw Aseuonnesaid 947

S1od1

.S

“Woday |3 40 9°/ @|qe] ul ue|d UONOE SU} )M SoUBpIodo.
ur uaye} ag pjnoys uonoe 2jeudosddy  cAjeolpouad 947 lJoj
paJoJiuoW &g PINoYSs 8}IS-U0 PaJlajunodua [aA3] punolb uo syoelo Auy

71941

LS

"UOIJBABOXS
ay} ui ale siayiom usym Aep Bupiom ayy noybnolyy Ajjeoipouad (1)
pue iom Aep-jley yoeas jo Buuuibaq ayy je (g) ‘suoneaeoxs Buusjue
si@ylom al10jeq Aj@jeipawwl (Z) ‘uoneAeoxs o} Joud aoeuns punolb
18 (L) palonpuos ag pjnoys Buuojuow 947 'SHJOM UOIBABIXS 10

£1941

LS

‘soepns punolb pasodxa woly wwl
ueyl aJouwl OuU Je psloNpuod 8q p|noys suoneaedxa Ul Buuojuow
947  "SHIOM JO JUSLWISDOUSWIWOD O} Joud paulwidlep aq pinoys
eale uolleAedxs ulyum Buuojuow 947 jo uoneso| pue Aousnbai

431

PAS)

(p.3uo2) uorsusyx3 [1ypue] ININ UIYHA

LAABIYDY

0} SaINseapy

10} SpIepuels

10 sjuswasinbay
JBYM

2saInseapy
Juswajduuy
0] Usym

sainsespy
10 uoneaoT

Jsainseap
juswajdu)
03 oYM

Ssalppy

0] SUIa2uUo) Ul
S3INSES|\ P3pUaLLIOI Y
o saAoalqo

(Aaessasau
219yM ‘Papa39Xa SI [aA9] 1066113 ay) usym pajuswaiduwi aq 03)
S9InsSes| uonebij PAPUALILIOIDY

ESt- |
Bor
VN3

198 VI3

uoisuaixg [jpue LNIN
a|npayog uonejuswsa|dw)] uonebii [BIUSWIUOIIAUS




g0 ¢ °8eq 90p" 947 SINF - §0 dd9JT U0 v} B €1 waliikoday V3 (20-650) 180 S8 ANSIAM U0 I-0FAGLEYZLD
"au0z uoneynsuo) ybnoyy Buissed synpuo aoinias pue ‘punoib
B9A0QE SPUUS 9DIAIBS JO UO[eD0| ‘sjuan seb ‘sieuueq seb spnjoul
Allesouab Aayl -uodey V|3 Jo L'/ Xipuaddy ul usag aney SaoIAIeS
Buipjing 0} paiidde aq ued yoiym sainseaw uonosjoid seb oypeds | yzo4T S
"suosiad pasuoyine Auo 0} pa|jouod ag pjnoys a|s
UOISUBIXa ||IypuUR| By} Ul S2oedS PauULUOD 0} SSBJJY "PajIdlap alam
A%8L> SIaA3] T0 10 A/%G L< S[PAB| 20D UdUm Seale pauyuod Aue
Ul ulewal Jo Jejue 0) pamojle aq pinoys uosiad oN Ajjeosnewoine
paiabbu) aq pjnoys uoie[uaA pedio} YHO JO %0L< UYim pejoelep
s aseydsowle [euidul U} UBYAA P3JIBISUl 89 PINOYS Wiee a|gipne
yum walsAs uonoslep seb pue uone|jusA padIo) ‘B)S UOISUBIXS
saoedg upuep eyl ulyum saunonas Buipping usuewsad ying-meu Auy | €294 /S
pauluoD Ul YoM 1B
UjleaH pue Ajsjes ‘sAemyied uonelBiw
U0 20110814 10 8p0D 547 |enuslod wol Aeme sann somies Aue jo Bunnos oibsiens
pue sjuaa seb ‘siouueq seb ‘Ba sainsesw oususB apnjoul pnoys
suone|nbay saownuas Buip|ing aoeuns-gns Joj sainsesw ubissg dn-piing 947
(seoedg 1suieBe 109j0id 01 lle aaow Ajesiueysaw o} ndur ABisua Buuinbau
paunyuod) N4 wajsAs annoe pue dn-pjing seb jusaaid O} JUSLWSAOW JIB [BINjeU Uo
BulAje) waysAs anissed yum pajesodiooul ag pinoys aysuo sbuipiing | zzod1 S
(26/841/ad3) saseyd
910N 2ouepIng) | alediayy pue s ||pue] ‘PaMo||0) 8g pInoys suswalinbal Alsjes (e ‘Buliojiuow
JUBLISSISSY uolelo}say 3)IS uoIsuaIx] Jojoeijuo) ul [puuosiad 0} splezey | 47 PUB SOUBUSJUIEBW 1O} PaIdUS BIB B)S UOISUSXD ||jpue|
piezeH seo) [|ypue] ‘uonesadQ | (upUBT IN3N 213Ul 0ga| 947Jo¥su 8y asiunuIW 0] | UIylIMm Slaquieyd uonoadsul pue Ss|oyueLL ‘SPIOA 821A18S Aue alsUp, | 12941 1S
‘uostad payjilenb Ajgiendoidde Jo 1200 A19JES JO UONBIOSIP
seoeds ay} Je paniwo aq Aew Bupojuow ‘WWQE UBY) SSB| SUOIIBABIXS 104 | 02941 ]S
PaULUOD) Ul Y10 18 ‘usdo SUIBLLSI UOIBABDXD 1S|IUM A|[eolpolad e
yleeH pue A1ejes pue paje|dwod usaq Sey UOIIBABOXS Jaye Ajjoalq e
uo a21joe.ld 10 9p0)D pa1oNpUod
aQ p|Noys SjuaWwaINseaw ‘W] pue WWQE Usamiaq SuoleAeoxs 104 | 61941 /S
suofenbay ‘UOIBARDXD
(seoedg ul ale siayiom Isiium Aep Bumpyiom syl noybnoiyl Ajesipouad e
U@EEOOV nied pue ‘uado sulelwlal uoeAeOXs
oy} pouad aijua oy Aep Buppom yoes jo Buuuibag ayl 1y e
(26/84./ad3) ‘UONEABDXD BUj] SI9IUD JayIom Aue 210jaq AjojeIpawiLl] e
3]JON 8ouepInNg 8]IS UOIIONIISuUoD 1S2OUSLILIOD UOIIBABOXD 910§8q 80B1NS pUNoIB jy o
JUBLUSSBSSY saseyd 2}Is uoIsualxy JojoBNUOD ul [puuosiad o} spiezey :pajoNpuoo
piezeH SeO [|upueT| uonoNJsuo) | JUPUEeT ININ 843u3 08a| o41iosusyissiwmuiwL O] | 8 pNOYS Sjuswainseaw ‘W] uey) Jodsep suoneAedxs 104 | 81947 1S
(p.3u02) uoisualx3 ypue] LININ UIYHM
EoAOMN ssalppy
0} Sainseapy 2SaInNsSea|y sasnseop Zsainseayy 01 SUIB2UOY UIE B (Aiessasau JEN|
10} Spiepue}s juawajduwy juswajduwy| 5 219UM ‘papaaaxa SI [aAs] J1abB11) ay) uaym pajuswaidwi aq 03) Bo | 19y VI3
10 sjuswalinbay 0] Uaym $oadonEoen 03 UM SensecniPepUSEIoaoN SaInseajy uonebiI papuawwoddy | YRWI
12UM 10 saAdalgo

uolsuaix3 [|4pue] LNIN
a|npayog uoneluawajdw)] uoleBI [eIUSWUOIIAUT



730 1 38edoop’ |AT SINS - 90 ddwyienueiy YRING [euld |0-/G0MOdaMIGLERZND

‘pajue|dsuel; Jo pajja) ale saal} Aue a10jeq

penocidde aq pue OTQ 0} PaRILLGNS 89 pnoys uonesijdde Buljgy
281} ¥ "s|qissod Jensusym Ajdde pinoys Bul||a) a10jaq 8813 JO
Bunueldsuel; sain pue Buj|a; @811 J0 soueploae jo aidiouud ay)
‘s99J} pajoaye ||e 104 ‘8|qisea) Aj|EDIUYDS] BJaUM SSOUBISLUNDIID
Jspun ‘AaAIns saJ) U} Ul paploodsl saloads aal) alel

SEe pue Juswssassy joedw| [e0160j003 ul Jueayubis Ajjeaibojoos
Se paynuapl ale yoiym ‘uonejeban pue saaa) Bupsixa ue|dsues |

uoneatasaid 2a1) Bunsixg AT 8s
'8|qe||dde Ji Jonoo adojs Aielodwaey B SE pasn ag os|e pjnoys
Inojoo usalb o |eusiew Bupanod oneyuks 1o BuipassolpAy
sselb ‘seseyd |euonesado pue uonoNSUOD BulNg “palapISuUCD
8q pjnoys BulpsesoipAy se yons uswiess) sdeospug|
Aelodwey ajdwis ‘sieaf jo spoued 10} Ajueiodws) pepusdsns
8q 0} @AY pjnom suoljesado Buljjypue| aloym seale Uieysd Jo o
pueT jo 19A09 @oepns usaib se Juawgess) adesspue| Aesodws | eAd 83
Aigels uo sedsy
Aouablaw3 pue
sado|g apew-ue|| ‘pasn aq ||im saioads jue|d juesisal
JO ®oUBUBIUIBIN a1} pue Buimoib jse4 "asi6ap ulepad B 0} suoleIado (IpUE
- 66/9Z "ON D.LaM 8} U2212s [|IM Spunq [10s Ateiodwal JO UORONIISUOD 8Y) pue
Jeyewiad syls ey punole pasodoud syjaq Bunueld ajqelepisuoy e
sainjesa Bupueld jjeg usaig Aepunog SN 8S
adeospue pieH
pue uonejaban sainsesw uonebijiw |ensia
JO 8ouBUBUIBY pue adeospue] jusueuwlad 'a|dwa] eys
- v002/Z uo uonelul apinoid o) Bunayg jo juouy ul ubisap Bupueld gniys pue tejueld opISPEOY e
‘ON (M)DL gml3 "s)Iom uoneledaid a)is pue SHJOM UOBABOXS
a)s ‘Speo! [Ney UsaJos A|[e00| 0} pue ‘SYSA U} Wolj a)is ay)
uonenasald saseyd uonoNJIsuoD Ul [puuosiad Aq 0} SIOPII0S M3IA Jolew %20[g 0} YIS UIYIM Suoieoo| dibalels
@8J] —900z/c | uoneiadp pue ajs JojoequoD) | psulelas uonejeban Bunsixa 18 sgnuys [|ej pue ssau) Buimolb ysey Buisn Bunued Apeg e
'ON (M)DL aML3| uononisuod uoljoNIIsuUoD aliug 08a uo Joedwi 8yl asIWIUIW O Bunued aa13 Bulussiss pasueapy LA 8S

seseyd uojjesad( pue UORINSUOY

joeduwy jensip pue adesspueq

10/59AR29IG0

Abmmmwocc

o._cs__s uoummuxw m. “w..&_ ._mmmE a3 :o_.___s pajuswa|dun aqg 03)
mm.Emmms_ uonebiin uwucmEEoomx

9
Bo7
VBN

PA VI3

uoisuaixy |[JpueT] ININ
a|npayss uopejuswealdw) uonebiIyy [BIUSWUOIIAUT



730 7 98egoop |7 SINT - 90 ddwyenueyy weinT [Buld 10-/SOMCda\GLERZ\D

sainsesw uopebpw
ay} Jepun Bunueld adeospue)
juaueuwuad apinoid

‘pasodoid

ale pue|sseJb Jo ey gg'/ | pue Bupueld xiw puejgniys jJo ey g1
‘uonippe u| "pajue|dsdiym /sbulpess aa43 Jo "sou Q0L ‘gL Inoge
aq (1M aiay) ‘utened pasebbels ul Buioeds wg'| 1e Bunued
sdiym/sBuiipass aaJ) Bujwnssy “seseyd ui Ajpaissalboud

Xiul puejpoom yym pajueld aq |im (Arepunog sjsem oy

10 %€&7) BY £8°9z ‘seal Bunsixa Jo sso| sy} 1o} sjesusdulos o
‘uonejaban puejsselb pue pueigniys

‘puejpoom jo uisped Juaiayod e ysi|ge}sa o} Inoke| Bunueld

saseyd pue seale Buueld pajoaye 'sBujpunouns ay} jo uonejabaa jeinjeu ay) yojew
aledIayy pue ays Joyenuo) 8y} uo joedwi [ensiA pue | O} JusWIYSIqeISS UOIEISBaA MOJ|E 0} 8oUBUSIUIBW pue Bunuely e
uonelolsay UonioNIISUoD aliug 0ga| edeospue|ay) asiwiuIL 0] aoueusjulew pue Bunueld adeospue A1 8s
‘Bupueld adeospue| Juenbasgns o} Joud Buipsss-oipAy sseib
pueT jo Aq pauaaib pue psz||iqels aq p|NOYS 80BLNS [I0S 3y} ‘Jake|
Aupgeys uo Jsieday [0S JBAO0D 8U} JO} S¥iomyLes pazi[edo] jo uola|dwod ey saye
Aousbiaw3 pue Ale1eipawiw| "puB|poOM 10} WWQNQ ) PUB PUBIGNIYS JO) WWQQ /.
sado|g spew-uepy 40 wnuiuiw e ‘puejsseld 10} SSaUIY) Ul WWQQS JO Winwiuiw
JO sdueUBUIBW 'sainsesw uonebiiuw e 8q pjnoys Jake| |10s Janod ay] ‘Bunueld pasodoid ey}
- 66/9Z 'ON D19M saseyd o sjuswsaiinbai ay} Japun uelsns 0} se os ‘Jake| abeuielp pue Jake| s|geawsad-mo| sy}
21219y pue as JojoBNUCY Buyueid Aiojesuadwos Joy | aAoqe paoeld aq [im Buiddes jeul jypUEl JO [10S JOADD JUBIDIUNG e
salnieay uonelosay U01ONIISU0 alug 0ga| uoneledsid sys apinoid o) Buiddes jeuyy [j1ypue] jo |10S J18A0D JUBIDIING 9A1 8s
adeospueT pleH
pue uonelsbap
Jo @ouBUaUIR) ‘ajeudoidde aisym
- $002/2 palapisuod aq ||m sAsjjea pue sabpu ‘sinds se yans sainjes)
‘oN (M)DL gmL3 Jednjeu JO UORENUUOD pUB UOljoNpoUiu| "eale padojaaspun
eoelpe ejejnwis o) painojuod pue adeosspue| Buipunouns
uoneAasald saseyd yum a|giiedwos Ajjensia si yoiym ‘wiojpue| Bunsalieiul
8all —900z/c| oledssyy pue ays J0joBIUOD “[ypue| uo yedw Ajlensia pue a|ge}s Ajjeinonuis e apiaosd [[Im [[ypuUE| [BUL BY] e
'ON (M)DL amu3 uoljeIo}SayY UOI}ONJISUO ainug 0dgda [ensiA ay} asiwiuiw o] Buipeib Jnojuod Jeuy a|qisusag SAT 8s

saseyd 9Je219)y pue uojelo}say

104
Boq

V&9 ER

PY VI3

uoisu@lxg jipue LNIN
a|npayss uonejuawajdi] uoneBiI [BIUBWIUOIIAUT




1 Jo [ 28egoop seyaly SIS - 20 ddvyienueiy v [euld L0-SOMHOdS¥IGLERZYD

100fou14

ay} Aq pajoeduwy
Ajposaig eq

0} syjed sapjnog jo
uonoss Jo Aoning
ajydeiBojoyd

Jo Sjswaiinbsy

108lo14

ay} Aq pajoedwi|
Aposuip aq

0} syjed Jepinog jo
uonoag Jo Aening
oiydesbouen

10J sjuswalinbsy

soABID

alojsiH jo Aenuns
anydesbojoyd

1o} sjuswalinbay

‘seneis)

2LI0}SIH 0 Aenuns
olydeibopen

1oy sjuswaiinbay

‘suonduosul| (senelb ayy jo

8ABIS) JO Bulpiodsy | [BAOWSI 3y} 0} (pio2al Aq (Aenuns Ag paujwislap aq 0} U0NJ08S JUBASIDY)

Joy sjuswsiinbay | Joud pauleigo uonealssaid 2dg 1O SuUOl0es ueAdjal Joj ploday pajieieg AQ uoealasald €HD 6S
sainses|y 8y} eyepapun

‘syuswalinbal uonebmy 0} uostad ‘peysijowsp ale Aay) 0€9D PUE 629 '/ZD ‘92D ‘629 ‘SLO ‘719 '89

ONY Bumoyjol 10 [eaoidde paulenb e alojaq ssalnosal abejusy | ‘L9 ‘99 ‘GO ‘PO ‘2O 'SaAelS) o) plodsy pajeaq Ag uoneaasald ZHD 6S
aul [Ny IsNW | OWNY) @seyd abebus jsnw) |eJnyna 8y} Jo spiogal

plooay pajiela| uonaNJsuoD 8}Ig UoISuaxg JojoBNUOD |[EAIYDIE JO UOHIESID pUB (Aenuns Ag paulwiaiap ag 0} SUOOSS JUBASIDY)

Aq uonensssaud ayy Y} 0} Jold | [I3puE] ININ a4pu3 0gq | Buipiooss pajiejep apinoid 0L | L 4G JO SUOROSS JuBAS|eJ Joj ploday pajieleg Ag uonemlasald LHD 6S

saselyd uonesadQ pue uonINsSuUoH

joeduwy jensip pue adeaspueT

Sal w.mw._v u< ~ (fuessaoau FEH|
juawaj E_ aiym vmnmwuxm s1 [9A9] ._emm.,; ay3 uaym pajuswsidul ag o3) 6o | 19y VI3
0} USYM sainsesajy uonebnIy pepuswiwoddy | YRWI

uoisuaix3 ||I3pue ININ
a|npayosg uonejuswajdw] uoiebijly [BJUBWUOIIAUT




T Jo [ a8eqoop ABojoo3 SIN3 - 80 ddw\jenuep gINg (euld L0-2G0M0daMGLERZ\D

"aBeulRIg 8}IS UONONIISUDD UO SUOSIad [BUOISSD)0I

1o} 8JON @92119B1d 8U} Ul Sainseaw uoiebijiw aseyd uononsuon oL3 oLsS
S2)IS UOIONIISUOY)
uo juswabeuepy ‘spoyjew Bupiom pue jueid jeinb, jo asn 63 0Ls
91SeM €002/5L
"ON (W)L 8m13 "SBNIAIJOR UOONIISUCD
8}IS-U0 WOJ 9SI0U USaI0s 0} ‘@jqeonoeld aisym ‘pasiiin Ajeanosye
sjeusiepy aq p|noys SaInjonis Jayjo pue aoio a)1s ‘sajidyo0ls [euaep 83 0LS
uoiljowsg
PUE UOIIONJISUOD "a|qeoioeld
Jo |esedsiq pue s|gissod se SYSN WoJj Aeme Jej se pays &g pjnoys jue|d sjigopy /3 oLs
10} WISAS 19391
du] $00Z/1LSON "S$3JOM UOI}ONJIISU02 sy} Bulnp paulejuiew pue pajly
(M)oL amu3 Aledoud ag pinoys juswdinbs UORONIISUOD UO SISYNLU JO SISJUS|IS 03 0LS
Mooy Buipniou|
[elgje\ uonijowsg
pUB uonionIsuoD
Jo Juswesbeuep
cooz/ee 'SYSN Agieau wolj Aeme pajoslip S| 9SI0U Y} JBY) 0S pajejusiio aq
‘oN ((M)DL ami3 ‘siqissod aJaym ‘uodalp auo ul AjBuoils asiou JWS 0} UMOUY Jueld ¢ 0ls
(z661) ad3
'S8)1SEeN [Bo1WRYD ‘wnuWiUiW e 0} UMOp pPa|loIy} 8G pinoys
10 aBeIOlg 10 spouad jiom ussmiag UMOP INYS 24 PINoYs asn Juailua)ul
pue Buijage ul aq Aew Jey} (sauelid ‘syonuj se yons) jueid pue ssulyoep ¥3 o0Ls
‘Buibexoed au)
uo aonoeld Jo 8apo) ‘awwelsboid uononlisuos ayy Buunp Aueinbal peoiAIas aq pjnoys
jue|d pue sys-uo pajelado aq pjnoys jueid paulgjurew-|lam AlUQ £3 0LsS
(v6/LNd) ebeureig
8)IS UONONIISUOD 9)IS UOHONIISUOD "SHIOM
{(DD3doid) 8y} Jeau pue ujyym | 8U} Jo uole|duiod Jaye AjSlEIpaLuL| SBSIE YIOM By} JO JUBLLIBISUISaY 23 0LS
suosiad sjoedw [eo)60j003 |enuajod
|euoissajold a2selyd slis JOJoBIIUOD alojalay] pue mFUNQE._ ‘Pajedlelusp 2.:wm_o
10} 910N 82110BId | uonanisuo) UOIJoNIISUOD aliug 0g0d| [BJUSWIUOIIAUS BSILIUIW O] | 90 PiNOM JBU} SBaJE }IOM 8Uj} O} SBIJAIIOE UOIONIISUOD JO UORILISaY 13 0Ls

'S2INSE3\ UDIO8]0Id [BI8Uas)

uo mw :uw_,no

ABojoog
(Aiessassu joy

p ot oned, o._ : saunsesp p - pusww o 20y alaym vm_uguxw s _m>w_ ._mmm_.: 8} uaym payuaws|dwi aq 03) Bo | Jey vIa
; Sainses|y uolebRIN papuswwodsy | Y3

uolsusix3 [|i4pue] LNIN
a|npayss uonjejuswajdw| uonebipy jeIUSWIUOIIAUT



T Jo 7 a8edoop K60jod3 SINT - 80 ddvyenueiy vBINT 1Rl 10-/SOMHOSYGLERZYD

aseyd
aleolayy pue ays Jojoenuo) sielqey saseyd aleo-Jaye pue UoNEIo)Sal auyy Buunp
/N uoljeloysey UOIONJ}SU0D a1ug 0ga | puejpoom jo ssof ajeBiw o] | Bupueld puejpoom Aiojesusdwod jo Bupoyuow |eoiBojoos 1eak-l =] oLs
aseyd
uonRINIISUOD “eljojjujwels
jow Isauslul | BUpUNIY pue ‘esusuUlyo Wnwiedsopug  NISWIS UOIPUSPOPOYY
BLUSoUBLILIOD 8)IS UOIJONJ}SU0D JojoeIuOD uoneAlasuod Jo seloeds | ‘sisusuis  eueinby  Buipnioul  ‘soueles|d  sls  2I0j8q  }SaJolul
/N alojeg Jeau pue Uiy oga jued jo ssoj siwiuiw 0] | uoneAlasuCD jo sajoads jueld Inoy BUj JO uonejue|dsueRl) pue ASAINg 13 01S
:sainseajy uonediiy oyioeds
*$92.n0s uonnjjod [any/10 Aue
JO wealisumop WeysAs abeulelp ayy ul s10}dediaul [0 JO UOISIAOLY 513 oLs
siaded
sanIuwoagng ‘swlojsules Buimojo) Aenoed pue sswiy | e uofelado jusiole
SYIOM 21iand pue Jedoid ainsue 0} S8INJONIIS [01JUOD JUBLIIPSS PUB UOISOIS
ul yuawsBeuepy puUe saljijioe) abeulelp ||e Jo sousulejulew pue uoisjoadsul Jejnbay 13 0LS
[BlSie uoijowsg
puB uoRINIISU0D ‘sado|s
UO uoljeuLIo| dea}s Jesu paieoo| seale Joj Ajleroadse ‘syuans wuo)s Buunp younl
Jo uonelodioou) a0BuNs AYi1s Jo jouod ‘Jenooided ul pue ‘(Jegqweidag o) judy)
‘066/SZ PUB YE6/ST suoseas Aules ay) Buunp S3I0M UOIIBABIXS 90BLNS JO UOKBZILIUIN €13 oLs
‘66/GZ "SON D18M
‘116 pue yis paysodal Jo
sojefbalbby [eAowal JeinbBeJ pue sajel uonisodsp asueyuS 0} SjauuRyD abeulelp
pajokoay Jjo 8]IS UoHoNIISUOD Jusuewlsd ay} ul sdedj Juswipass|ls Jo uolielodioour pue ubisaq 213 0LS
asn) ay; Buneyjioey SU3 Jeau pue uiypm
suoljeayoadsg syoeduwi [eaibojooa jepualod *UOIONIISUCD
‘2002121 aseyd als J0j0B1UOD alojaiay) pue syoedul 10 JuswisdouBWIWOD 8y} 0} Joud J0DBUOD By} AQ Useuspun
‘ON D19M| uononasuon UOoNoNJISUOD alug 0gd| [ejuswuoliAuL asiwiuiw o] | g |im waeyshs ebeuresp ays-uo Aesodws) sy} jo dn j8s pue ubissqg L3 0.S

: (pJuoD) saunseayy uolo8I0ld |BIOUSD

o4
Bo7 | oy VI3
VNI

uolsusalx3 |[ypue] ININ
8|npaysg uonejuswajdw] uonebIA [BIUSLUUOIIAUT




APPENDIX D

A Sample List of VOC
Monitoring Parameters




Subject to further agreement between the DBO contractor and EPD, the following VOC parameters shall
be considered for surface gas emission monitoring:

1_1_1-Trichloroethane

1_2-Dichloroethane

Butanethiol

Carbon Tetrachloride

Dimethyl Sulfide
Ethanol

Ethyl Propionate
Methanethiol

Xylenes

n-Butyl Benzenes

Nonane
Undecane

Terpenes

Trichloroethylene

1_2-Dibromoethane

Benzene

Butyl acetate

Chloroform

Dipropyl Ether

Ethyl Benzene

Limonene

Methanol

Methyl Propionate

n-Decanes

n-Octane

Propyl Propionate

Tetrachloroethylene

Vinyl Chloride

1_2-Dichlorobenzene
Butan-2-ol

Carbon Disulphide

Dichlorodifluoromethane

Ethanethiol

Ethyl Butyrate

Methane

Methyl Butyrate

Methylene Chloride
n-Heptane

Propyl Benzene
Butanethiol

Toluene

Other parameters such as temperature, wind speed and direction should also be collected during VOC
sampling. In case there is any abnormality, special monitoring should be conducted. The monitoring result
shall also be reviewed and verified by IC and |IEC.
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