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1

st New Territories (NENT) Landfill Extension
EM&A Manual

|l ntroducti on

Background

The North East New Territories Landf il Extensi
to the existing North East New Territories (NEN
site is |l ocated in a valley covering mainly the
Area that was formed to the east of the exist
devel opment of the Il andfill, and | ayout plan sh

The NENTX is a designated project. The Environm
(AElI AR-111/2007) and an Environment al Moni torin
20 September 2007. The project is governed by
292/ 2007) which was granted on 26 November 2007
and the FEP (FEP-01/292/2007) was subsequently

As per requirement of EP Condition 2.5 and FEP
no |l ater than one month before the commencement
to the Director of Environment al Protection for
Project, which shall include the | atest infor maf
l andscape, water and |l andfill gas hazard. Al |

EM&A Manual shall be fully and properly i mpl eme
time schedules set out in the EM&A Manual . The
Environmental Team (ET) Leader and verified by

(I EC) .

This wupdated EM&A Manual has been prepared wit
Manual prepared in March 2007, the current EP,
purpose of the Manual is to provide informatio
charged with environment al duties and those re
during construction, operation, restoration and
systematic procedures for the environment al mo
environment al i mpacts that may arise from the
establishment of the 8omMemiicafhekpivadhmu izt yabiomn

the translocation site has been included in Sec

ElI A Report Approval Condition No. 4 (Register |
2007.

Purpose and Scope of this Manual

Environment al Moni toring and Audi't ( EM&A) i's al
which specifies the timeframe and responsibilit
mitigation measures. The requirements on envirec
and i mpact moni toring) are given in the updat ec

suppl ementary document to the EI A Study for the
the requirements in the EIA Study Brief and Te
|l mpact Assessment Process (TM-EI AO).

The pupbpfichisies updated EMGAiIi Me@uebtabl i shment of

progratmoeensur e compl i alBlcA e avd hrhe ntdfad ai sosnests,ls e t o
effectiofieeaesmmemidedgmé avumraend, itdeent i fyneéfdart her
additional mitomgemedhnameastien.

This upMdatueadt | i nneosnittheen d o drietqui r e mehdosn sftaruct i on,

operation, anasdtereattren stages of thel aNENd Landf

Aurecon Updated EM&®1Manual Nov
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provide systemat imonit ocacuedd garnedsy nfiomri si ng environrt
i mpaxdssocwatbedconst raircdp eorna twioa nkasl activities.

HonHKong environment al regul ations and t he Ho n ¢
Guidelines ahsawvei senmedt alnglst d eidtamaedspr epb hiasi on
updated Manual . Thi s updated EM&A Manual was
requirements as stipulated in Annex 21 of the T
This updated Manual contains the following info
. Organi sati on, hi erarchy and responsibilitie:
(ET) , I ndependent Environment al Checker (I EC)
with respect to the EM&A requirements during
and aftercare phases of Il andfill extension;

. I nformation on project organisation and prog
. Requirements wi t h respect t o t he construct
programme to track the varying environment al
. Ful I details of methodologies to be adopted,
procedures, and details on quality assurance;

. Procedure for undertaking on-site environmen

. Definition of Action and Limit Level s;

. Establi shment of Event and Action Pl ans;

. Requirements of reviewing pollution sources
event of non-compliance of environment al crit

. Requirements for reviewing the EIA predictio
and effectiveness of environment al protection
and

. Presentation of requirements for EM&A data a

1.3 Description of the Project

1.3. 1General Description of the Project

The devel opment of the NENT Landfil!]l Extension
. Site formation, drainage diversion and prepa
. I nstall ation of l'iner system;

. Install ation of | eachate collection, treat me
. I nstall ation of landfill gas collection, uti
. Operation and environment al monitoring of | a
. Restoration and aftercare.

1.3. 2Key Project Requirement
The key project requirements for the NENT Landf

. Devel opment of sanitary Il andfill]l t hat cover s
void spac& of 19Mm

. Provision of l iner system for the | andfil/
resources;

Aurecon Updated EM&®2Manual Nov
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. Provision of | eachate collection, treatment
for handling the | eachate arising from the neyv

. Provision of landfill gas (LFG) collection,

. Provision of wutilities, drainage and road ne
the Project;

. Provision of facilities (both civil wor ks al
waste reception, i nspection, charging, hand
mai ntenance;

. Provision of facilities for site administrat

. Operation of landfill in compliance with al
environment al standards;

. Restoration of landfill in compliance with
environment al standards;

. Provision of aftercare for the Il andfill for

. Carrying out environment al moni toring and au
restoration and aftercare of the Il andfill; anc

. Il mpl ement ati on of environment al measures n e

surrounding environment.

.38Size, Scale, Shape and Design of the Project

The | andfill extension site wildl be a bowl -shap
for waste filling. The northwestern and sout hese
site follow the ridgelines to maximise the | and
boundary is included to minimise the impact to
The total site area is about 70ha and the final
+255 (MPDgure 1. Ya&i du2)activities during constr
and aftercare of landfill are discussed in thi

features are summarised bel ow:

. Bottom |iner system — separate waste mass an
. Landfil] cells — store waste within the unit
. Storm water drainage system — collect rain w
. Leachate collection system — collect | iquid
it to a |l eachate treatment plant prior to disc
Wor ks ;
. Gas collection system — collect gases f or me
These gases wil/l be treated and utilised for i
. Covering and capping — seal of f the top of
i mper meabl e mineral |l ayer, a drainage |l ayer of

.4Construction Phase Activities

Si mple excavation and slope formation works wil

stage. The permanent works comprise cut and f il
wal | construction. The temporary works wildl i no
along the sides of excavations and associated di
During site formation, sedi ment wil |l be contain
that wildl be constructed according to landfild]l

Aurecon Updated EM&®3Manual Nov



. 3.

E a
d

st New Territories (NENT) Landfill Extension

EM&A Manual

traps are yet to be decided, but are I|Iikely to
the downstream valleys near the existing waste
be maintained during the operation of each ph:
operational soil erosion probl em.

Operation Phase Activities

During operation, waste wil/| be di sposed of at
be compacted to thin | ayers of up to two metres
at a gradient of not greater than 1 in 3 to el
equi pment . Daily cover (the active tipping area
soi l together with a | ayer of Posi-Shell on co
applied to control environment al nui sances such
and birds. There are other alternative biodegra
may be applicable at NENTX, i ncluding:

. Heavy duty reusable and biodegradabl e sheets
. Bi odegradabl e, non-reusable plastic fil ms;

. Geotextiles; and

. Foams and sprays.

Restoration Phase Activities

Restoration is a process to restore a |landfil!l
completion of waste filling, final capping wild/l
into the waste mass thus reducing the amount of
normally includes a number of components incl ud
barrier | ayer.

7Aftercare Phase Activities

Aftercare is the work done after the repl aceme
fertilisation, planting, construction of pathwa:
an ongoing long-term commitment to the restore
created and tree planting wildl be provided duri

Project Programme

The Landfill Extension wild start receiving was
ceased operation. The timing of this has yet to
waste deliveries in the forthcoming period. Bas
the Existing Landfill wi || probably run out b

commencement date of the Phase 1 of NENTX wi ||
outline programme.

Taking into account of the time needed for mob
commencement of receipt of wast e, the EPD awar c
February 2022. I n order to ensure that new | an
capacity of the existing | andfil!]l runs out .

The tentative outline Programme of Landfill E.

Appendi x A.
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Scope of EM&A Progr amme

The requirements of EM&A programme should inclu
study and with reference to EPD's “Environment
Devel opment Projects in Hong Kong". Detailed re
construction, operation, restoration and afterc

the following sections of Ttabil e s@mhatredeEME&EAE
requirements at various phases of the Project.

Table 2.1 Summary of EM&A Requirements

Construction Operation/ Restoration
Dust va Va S
Ambi ent Vol atil,et?2) va Ve

Organic Compound

(voC), Ammonia and

hydrogen Sul phide
(28

Stack emi s va /)
LFG Geners (Flare only)
Fl ares and

Oxi di
Odour va /)
Surface W va va va
Groundwater /o a) Ve Ve
Leachat e va va
Landfill | Gas J/ ta) va va
Noi s e va va /e
Waste Manadg@ement J
Ecol &Fgy v v
Landscape and Visyal va
(c)
Not es:
(a) The monitoring %, VOCsyndavmrmenri agndH | andf i
construction would act as baseline monitoring f
(b) The monitoring and audit of dust , odour an
required when there are major maintenance / mai
Waste.
(c) EM&A scope include audit works only.
(d) Since the |l eachate quantity wil!/l be signif
therefore, SBR tanks should be sufficient to tr
standards without the need to operate the the
moni toring will only be conducted at fl ares onl
Objective of EM&A Progr amme
The EM&A requirements recommended in the EI A Re
specified mitigation measures. An EM&A programm
requirements to achieve the following key objec

Aurecon Updated EM&®5Manual Nov
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. Establi shment of existing environmental sett
landfil |l design and to establish a baseline a
i mpacts can be evaluated;

. Provision of a database against which any sh
of the Project can be determined against t he
requirement s, standards and Government polici e

. Verification of environment al i mpacts predic
early indication of any failure of environment
the acceptable standards;

. Evaluation of environment al i mpacts during
phases of the | andfil!]l extension project to a
the mitigation measures to be i mplemented, e
environment al regul ations, and design of an

requirement s;

. Provision of information to enable environnm
construction, operation, restoration and after
unexpected problems or unacceptable impacts ar

. Provision of a basis for |l ong-term monitorir

works during the aftercare phase.

Organi sation for EM&A Progr amme

The proposed project organisation of personnel |
Appendj xwiBi ch consi sts of t he Project Propone!|

Di vision, Environment al Protection Depart ment |
Contractor, Environment al Team (ET), Il ndependet
I ndependent Consultant (1C), et c. I't should be
environment al protection for this Ilandfild]l ext e
conduct i ndependent auditing of the overall EM
and operation monitoring, implementation of midt.i
any ot her submi ssions required under t he En
Environment al Services Hong Kong Limited i s t
appointed by EPD/EID (the Project Proponent) wh
construction, operation, restoration and afte
responsibilities are:

Contractor

. Il mpl ement environment al controls and mitigat
wel | as any additional measure necessary for
control standards;

. Assi st the Project Proponent to establish a
reporting of the EM&A requirements outlined ir

. Submi ssion of proposals of mitigation measur
Limit (A/L) Levels in accordance with the Ever

. | mpl ementati on of mitigation measures to rec

exceeded;

. Participate in the site inspection undertake
actions advised by the ET; and

Aurecon Updated EM&®6Manual Nov
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. Adherence to the agreed procedures for carry

Employer’s Representative (ER)

The ER is responsible for overseeing the constru

ar e undertaken by the Contractor in accordance
requirements. The duties and responsibilities o
. To monitor the Contractor’s compliance with

effective

. To monitor Contractors’, ETs and | EC’ s comp
Environment al Permit(EP) and EM&A Manual;

. To facilitate ET’s i mplementation of the EM&
. Participate in joint site inspection by the
. To adhere to the procedures for carrying out
ET

. Setting up of all the required environment al
. Monitoring of wvarious environment al par amet e
. Analysis of monitoring and audit data and re

cost-effectively confirm the adequacy of mi t i
validity of the EIA predictions and to identif

. Carrying out site inspections to investigate
equi pment and work methodol ogies with respect
mi tigation, and take proactive actions to pre-

. Auditing and preparation of audit reports ot
conditions;

. Reporting of environment al monitoring and au
Project Proponent or its delegated representat

. Recommendati on of suitable mitigation me a s
exceedance of A/L Levels in accordance with ¢t}

. Undertaking of regular on-site audits/ inspe
I C of any potenti al non-compliance; and

. Foll owing up and closing out of non-compli an

I EC

An | EC willl be appointed, as part of the 1C, w

performance of the Project. The | EC should be

environment al performance of the Project. The |
environmental submission required under the EM&,

Aut hority). The I EC should posses at | east 7

environment al management . The I EC shall not be

Contractor or the ET for the Project.

. Reviewing of EM&A programme by the ET (at no
. Auditing of monitoring activities and resul't
. Reporting of audit results to the I C and Pro

Aurecon Updated EM&®7Manual Nov
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. Reviewing of EM&A reports (monthly, quarter.|
submitted by the ET;

. Reviewing of proposal of mitigation measures
accordance with the EAP;

. Checking of mitigation measures recommended
Manual, and ensuring they are properly impl eme
and

. Reporting of findings of site inspections an
to I'C and Project Proponent.

L C

The 1 C should be responsible for overseeing the

accordance with the specification and contractu

the 1 C include the foll owing.

. Veri fication and checking Contractor’s activi
Contract Specifications, including t he i mpl
environment al mitigation measures and other a
fully complied with.

Sufficient and suitably qualified professional

the respective parties to ensure full compl ianc

required under the EM&A programme for the durat

Structure of t he EM&A Manual

The remainder of this updated EM&A Manual i's se
* Section 2 Scope of the EM&A Manual

* Section 3 Details the requirements for air qu
* Section 4 Details the requirements for noise

* Section 5 Details the requirements for water

* Section 6 Details the requirements for waste

* Section 7 Details the requirements for | andfi
* Section 8 Details the requirements for | andsc
* Section 9 Details the requirements for cultur
* Section 10 Details the requirements for ecol o
* Section 11 Describes the scope and frequency

* Section 12 Details the EM&A reporting require
This updated EM&A Manual is an evolving documen
its relevance as the Project progresses. The p
ensur e t he i mpact s predicted and t he recomme:t
consi stent and appropriate to the manner in whi
changes to the programme shall be justified by

before submission to the EI AO Authority for app

4 Environment al Management Pl an
A systematic Environment al Management Pl an ( E
i mpl emented by t he Contractor in accordance

Aurecon Updated EM&®8Manual Nov
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Environment al Management on Construction Sites
the mitigation measures, monitoring and remedi
EM&A and environment al mitigati cAp piempd)iexm&héat i o
|l EC should audit the implementation status of |
action as required. Such remedi al actions s ho

requirements. The EMP should be certified by th
The EMP should require the Contractor (and sub-

how to i mpl ement t he recommended mitigation I
environment al performance stipulated in the Hon
document s. The review of on-site environmental
| EC through a systematic checkl i st and audit C
environment al performance review programme Cc O Mg

effectiveness of the EMP.

The EMP should summarise the requirements for
Moni toring Plan (LMP) and an Emergency Response
should describe the procedures and provide det
programme for t he Contractor t o carry out t hi
restoration and aftercare phases of the Project.

within NENT Landfil/l Extension, in particular

failure of LFG/ | eachate treatment operation, f
| f t he Contractor woul d adopt alternative cor
schedules, the detailed modifications of method
to the I EC for approval prior to the commenceme
met hods should be indicated in the revised EMP.
with respect to the design developments and co
mitigation measures identified and recommended
EMI S, which specifies the extent, |l ocations,

i mpl ementation of the environment al mi tigation

Waste Management Pl an

The Contractor should develop the waste managen
in Section 2.3 above for the construction phase
prepare a Waste Management Pl an ( WMP) for t he

restoration and aftercare phases. Wher e wast
opportunities for recycling or reuse of the wa
cannot be recycl ed, recommendati ons for appropr
in the WMP. A method statement for stockpiling
materials and other construction wastes shoul d
before the commencement of construction. Al l !
approved WMP should be fully implemented. The W
verified by | EC.

I't is not anticipated that any significant quant
of f-site disposal, as most wil/l be reused on-si
should be put in place in accordance with Devel

No 6/2010. Copies/ counterfoils from trip-ticke
taken off-site) should be kept for record purpo

For the purpose of enhancing the management of
materials including rock, and minimising its ge
undertaken in accordance with the Environment,

Aurecon Updated EM&®9Manual Nov
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Circul ar ( Wor ks) No 33/2002 - Management of C«
I ncluding Roc k, or i ts | at est versions. The m
Technical Circular should be incorporated.
Baseline Monitoring

Prior t o t he commencement of construction W C
environment al parameters should be established
determine the nature and ranges of natur al vari
the proposed i mpact, control and reference moni
The baseline conditions of the following enviro
by the ET, including construction dust, noi se
commencement of construction and Odour, VOC of f
cultural heritage, they will be conducted befor
For the baseline monitoring of ecol ogy, t here
EM&A Manual . The ecol ogy monitoring wil.l be cor
Vegetation Surveys and Transplantation Proposa
Environmental Permit submissions for Clause 2.5
Permit). The monitoring details of the establi
Somanni at hel phoesmmumintky ohn the translocation si
Section 10.6 of this EM&A Manual for ful fillir
(Register No.: AEI AR-111/2017) on 20 September
For the baseline monitoring of |l andscape and v

project site should be taken at the time when th
be approved by the I EC. The approved photograph
Project Proponent, ET, |l EC and EPD.

For t he cul tural heritage, per mit hol der s ha
commencement of construction of t he Project,
i mpl ementation of the mitigation measures for
features | ocated within the Project area. The r
verified by the | EC as conforming to the infori
the approved EI A Report.

| mpact Monitoring

During the implementation of the Project, envir
at designated monitoring | ocations to detect t
attributed to the Project. | mpact monitoring sh
Project. The environment al monitoring par amet
operation phase should include air quality, no.i
(vegetation and biodiversity), |l andscape and v |
restoration and aftercare phases should include

addition to |l eachate and LFG.

Compliance with Actions and Limit

The A/ L Levels should be defined for environmen
|l ocations exceeding which a prescribed response
should be quantitatively defined for the respec
according to the following basic principles:

Aurecon Updated EM&®1Manual No v
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1TAction Level
Action Levels indicate deteriorating ambient er
Project i mplementation. It acts as a sign to tr
rectify any mat-practices or non-conformance of
deterioration of environment al quality and to
back to nor mal l evel s.
.2Limit Level
Li mit Levels are the statutory and/ of contrac
conditions are considered unacceptabl e. I f Li mi
of the works should not be continued without i mj
including a critical review of plant and workin
9 Event and Action Pl an
The EAP shoul d Il ay down t he systematic proce
exceedances of A/L Levels and environment al co
investigate and resolve such incidents and min
define the action under specific conditions,
relevant partied in the EM&A programme to take
10Environmental Audit
Environment al audit should include the foll owin
. Regul ar inspection of site practices should
environment al protection and pollution contro
EI'A recommendati ons and complied with contrac
. Examination of all|l available information rel
cause of actual , potenti al and cumul ative en
queri es;
. Proposal for remedi al measures for resolutio
proposed mitigation measures, documentati on &
Il iai son and consultation with the public and
remedi al works; and
. Enquiries and complaints related to the env
should be anticipated from individuals and or
the ET Leader for investigation and action. S
compl aints should be established and foll owed.
Contractor and I EC should facilitate the ET b
11Reporting
1. Baseline Monitoring
Baseline Monitoring Reports for Construction P

prepared by the ET and submitted within 4 week
data and findings. The Reports should be certif

to submission to the EPD
1.Empact Monitoring

Mont hly EM&A Reports should be prepared by the

the end of the reporting month during construct

Aurecon Updated EM&®1Manual No v
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phases to include all the impact mo
Summary, Annual Review and Final
and submitted within 10 days of ea
project phase, respectively, during
phases to include all|l the summary
These reports should be certified
submi ssion to the EPD.

12Cessation of EM&A Progr amme

To i mpl ement t he EM&A

Phases,

Restorati on

should be i mposed,
programme for the specific
programme.

Pha
t he

programme

s e
ET

and

Il EC

Project

Aurecon

accordin
and Aftercare

shoul d
phases
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3 Air Quality Monitoring

3.1 Construction Dust

3.1.1TAir Quality Parameters

Moni toring of the Tot al Suspended Particul ate (
to ensure that any deteriorating air quality co
taken to rectify the situation. 1T-hour and 24- hc
the impacts of construction dust on air qualit
foll owing the standard high volume sampling met
of Feder al Regul ations, USA, Chapter 1 (Part 50
1-hour TSP |l evels can be measured by direct re
producing comparable results as that by the hi

short event i mpacts.

Al l relevant data including temperature, pressu
reading for the start and stop of the sampler,

and other speci al phenomena and work progress

recorded down in details.

3.1.2Monitoring Equi pment

High volume sampler (HVS) in compliance with th
for carrying out the 24-hr TSP monitoring:

. 0.6Y¥Mih m20-60 SCFM) adjustable flow range;

. equi pped wi t h a timing/control device with
operation;
. installed with el apsed-time meter with +/- 2
. capable of providing a mirniéBHuyumnexposed area
. flow control accuracy: +/- 2.5% deviation ov
. equipped with a shelter to protect the filte
. incorporated with an electronic mass flow ra
. equipped with a flow recorder for continuous
. provided with a peaked roof inlet;
. incorporated with a manometer
. able to hold and seal the filter paper to th
. easy to change the filter; and
. capable of operating continuously for 24-nhr
The ET Leader is responsible for provision of t
that sufficient number of HVSs with an appropr
out the baseline monitoring, regul ar i mpact mon
shall be equipped with an electronic mass fl ow
traceable standard at regular intervals. Al t h
shall be clearly | abell ed.
Il nitial calibration of dust monitoring equi pmer
thereafter at bi-monthly interval s. The trans

Aurecon Updated EM&®1Banual No v
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internationally recognised primary standard an«
data shalll be properly documented for future re
into standard temperature and pressure conditio
after the sampling exercise with the filter in
recorded down in the data sheet.

If the ET Leader proposes to use a direct readi

ET shall submit sufficient information to the I
achieving a comparable result as that of the HV
The 1-hr dust met er should be calibrated ever.y

determined periodically by HVS to check the val
by direct reading met hod.

Wind data monitoring equipment shall also be prc
for l ogging wind speed and wind direction near
equi pment installation | ocation shall be propos
ER. For installation and operation of wind dat a
shall be observed:

. the wind sensors should be installed on mast

so that they are clear of obstructions or tur

. the wind data should be captured by a dat e
processing at | east once a mont h;

. the wind data monitoring equi pment shoul d b
mont hs; and

. wind direction should be divided into 16 sec

I n exceptional situations, the ET Leader may

representative wind data upon approval from | EC

Laboratory Measurement/ Analysis

A clean | aboratory with constant temperature a
necessary measuring and conditioning instrument
shall be available for sample analysi s, and eql
|l aboratory should be HOKLAS accredited.

If a site | aboratory is set up or a non- HOKLAS
out the | aboratory analysis, the | aboratory equ
measur ement procedures (first measur ement ) s hal
Leader shall provide the I EC with one copy of
Regul ations, Chapter 1 (Part 50), Appendix B fo
Filter paper of size 8"x10" shall be | abelled b
with no pin holes and shall be conditioned in a
and be pre-weighed before use for the sampling.

After sampling, the filter paper | oaded with du

plastic bag. The filter paper is then returned
humi dity controlled chamber foll owed by accur at
a readout down to 0.1 mg. The balance shall be
standard. All the collected samples shall be ke

di sposal

Aurecon Updated EM&®1Manual No v
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1. 4Moni toring Locations

The dust monitoring Toklae i 31t teree | olc@awn oins of

receivers may change after issuing this manual
moni toring |l ocations and seek approval from | EC
The purpose of monitoring (to minimize potenti a
should be clearly stipulated. The specification
and payment of electricity cost shall be det ail
owner, alternative monitoring | ocation at premi ¢
approval from ER and agreed with | EEigidhe 3ohit
Tabl e . Description of dust monitoring |l ocati
Tung Lo Hang Residential 1-1
AM2* Heung Yuen Wa Residenti:¢1-hr and 24-hr TSP
AM3* Wo Keng Shan Tsuen Resi denti al
Notes: * The original station AM(D)2 and AM(D)3
respectivel y. Detail dFilgua.®t 3o )pl ease refer to
Wh e n alternative moni toring |l ocations are pr org
practicabl e, should be foll owed:
. At the site boundary or such |l ocations cl ose
. Close to the sensitive receptors; and
. Account for the prevailing meteorological <co
The ET shalll agree with the I EC on the position
equi pment. When positioning the samplers, the f
. a horizontal platform with appropriate supp

wind should be provided;
. no two samplers should be placed | ess than 2

. the distance between the sampler and an obst
twice the height that the obstacle protrudes ¢

. a minimum of 2 metres separation from walls,
rooftop samplers;

. a minimum of 2 metres separation from any suf
is required;

. no furnace or incinerator flue is nearby;

. airflow around the sampler is unrestricted;
. the sampler is more than 20 metres from the
. any wire fence and gate, to protect the sampl

moni toring,;

. permi ssion must be obtained to set up the
monitoring stations; and
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. a secured supply of electricity is needed to
1. 5Baseline Monitoring

The ET shall carry out baseline monitoring at a
at |l east 14 consecutive days prior to the commer
daily 24-hr TSP sampl es. 1-hour sampling shall
the highest dust i mpact is expected. During the
any construction or dust generation activities
I n case the baseline monitoring cannot be <car
|l ocations during the baseline monitoring peri
moni toring at alternative |l ocations which can e
at the impact monitoring | ocations. The alterna
approved by I EC and agreed with EPD.

I n exceptional case, when insufficient baseline
obtained, the ET Leader shall l'iaise with EPD t
used as a baseline reference and submit to | EC
| f the baseline | evel for air quality exceeds
investigation to determine the cause of t he ¢
Regardless of whether the exceedance was caused
APl ) or as a result of inadequate control measu
out on other nearby construction sites, a s eco-
conducted by the ET to determine an appropriate

n agreement with EPD.

Ambient conditions may vary seasonally and shal
the ET Leader considers that the ambient condit
the baseline monitoring is required to be carr
|l evels, the monitoring should be at times when t
dust, at | east in the proximity of the monito
conditions be determined, the baseline |evels a
revised. The revised baseline |l evels and air qu
1.6l mpact Monitoring
The ET Leader shall carry out impact monitoring
i mpact monitoring, the sampling frequency of at
observed at all the monitoring stations for 24-
the sampling frequency of at |l east three times i
the highest dust i mpact occurs. The specific tir
shall be clearly defined for each |l ocation and
I n case of non-compliance with the dust criter
specified in the Action Plan in Section 3.1.7,
result is obtained. This additional monitoring
emi ssion or the deterioration in air quality is
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1. 7TEvent and Action

The baseline monitoring results form the basis
i mpact moni toring. The ET Leader shalll compar e
quality criteria set up fDabl2ed sho2wvs TBEB dnodt1€eh
namely Action and Limit | evels to be used. Shou
occur, the ET, the I EC and the Contractor shal/l

with the Aduabére BLEn in

Table 3.2 Action and I imit levels for dust i mpa

24-hr TSPugl¥vel RFaor baseli mg/3e6dd/*m 200

Action level = (130% of
baseline level + Limit |level)/ 2
For baselingg/PBrevel > 200
Action |l evel = Limit | evel

1-ur TSPpud/éwel For basel i npgg/Pm 500g/°3m
Action | evel =
baseline | evel 2

For basel i npgg/Pmr
Action | evel =

Aurecon Updated EM&®1Wanual No v
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Table 3.3 Event/ Action plan for dust impact

wor king

any unaxeceptabl e p

melt hods i f

Exceedance of Action Level

1. Exceedance f o - |l dentify source . Verify the Noti fi- Recti fy
. Prepare Notificafle Check monitoring . Ame n d
. Inform I EC and Cu and Contractor's w appropriate
. Repeat measuremei’ Discuss with ET a

proposed remedi al

findings

. I ncrease monitor
if exceedance is d
continue unt il t h
reduce to below ac
2. Exceedance fore twlodemt imby esource . Verify the Notifieat iSounb noift BEoxrcoepeodsaanicse f or r e med
consecutive samplesprepare Notificats onChkecExmeaedamwmcéng da?&téﬁ?ﬁﬁhifpeéiEGyWEThin 3 wor
. I nform Contractor atnhd | @entractor's wor kdiawg meft Modtsi f i cation
. Repeat measurements Pbseydssi wiht h ET amd Qomptlreancetnotr tohne agreed propo
findings propo.sed r.emedlal MeasSKkméENd proposal if appropri
. Increase monitoring RE¥GEWnWithoaRaliyged results submitted
if exceedance is dueb¥oEtThe Project and
continue unt il t he moReivticer ntcherepsobbsed remedi al
reduce to below acti mealsevels by Contractor
. Di scuss with I EC £ or Supmedi ale abtei ompl ement ation of
required remedi al measures
. Ensure remedial measures are
properly i mplemented
. Continue monitoring at daily intervals if
exceedance is due to the Project
. I f no exceedance for 3 consecutive
days, cease additional monitoring
Aurecon Updated EM&®1Blanual No v «
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Exceedance of Limit Level

1. Exceedance for - Il dentify source . Verify the Notificee Take i mmedi ate action

. Prepare Notificat - Check monitoring de further exceedance

o Inform |EC and Co and Contractor's wor - Submit proposals for r

. Repeat measuremen * Discuss with ET anc actions to EC wighin 3
findings remedi al actions of notification

c I ncrease monitoril® Supervise the imple® | mpl ement the aggeed p
exceedance is due measures c Amend proposal if appr
continue until the
reduce to below |

. Assess effectiven
remedi al actions a

informed of the re:

2. Exceedance forle twbdeorti fmprsource . Verify the Notificati omakfe Exnaneedartee acti on
consecutive samples prepare Notificaticon Ohe cEkx crecendiatnecrei ng datafl 4ubmeiteycegdance
. Inform | EC and EPD Rd L£opdeacdpd’ s workinggsmehihtodsr oposals for r
actions taken for tche Pkseadanamengst ET andcCioonsatbdborEGnot heot i fi
. Discuss with IEC foPOot&Mddiddl redmeidéea! agtions, ot the agreed p
required . Review Contractor's remedial actions .
. Ensure remedial meadWlede&Veie NECEpSAIry t 0 asRBasebMinteirroposals if
i mpl ement ed effectiveness not under control
. Assess effectivenedss QUYP LMt clthg igmpl ementSdtoipornt hef rred mesdainal act i
remedial actions and R&&EHPUNELT and until the exceedance is
EPD informed of the results
. I ncrease monitoring frequency to daily if
exceedance is due to the Project and
continue until the monitoring results
reduce to below Iimit level
. I f exceedance stops, cease additional

monitoring
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3.1.8Dust Mitigation Measures

The EI A report has recommended dust control anc

shall be responsible for the design and i mpl eme

. Dust emission from construction vehicle move
area;

. Watering facilities wildl be provided at =ever

. Good site practice i s recommended d

i mper meabl e sheet should be provided for the |

I f the above measures are not sufficient to res
the advice of ET Leader, the Contractor shall
mi tigation measures, propose to I EC for approva

3.2 Odour

3.2.10dour I ntensity Analysis

Odour I ntensity Analysis is conducted by inderg
persons patrolling and sniffing around the Air
concerned hours.

The independent trained personnel |/ competent p
* have their individual odour threshold of n-bu

80 ppb/v required by the European Standard Mef
* be at Il east 16 years of age and willing and al

* be free from any respiratory diseases,;

°* be engaged for a sufficient period to build u
| ocati on;

* not be allowed to smoke, eat, drink (except wa
before and during odour intensity analysis;

. take great care not to cause any interferenc
by |l ack of personal hygiene or the wuse of p
cosmetics; and

. not communicate with each other about the re

At |l east three independent trained personnel [

a patrol team to conduct the odour intensity a

screening tests.

Subject to the prevailing weather forecast con

conducted by i ndependent trained personnel /

| ocati ons. During the analysis, the sequence st

stronger odorous | ocations.

The independent trained personnel / competent

sensors) to sniff odours at different | ocati ons

areas to be affected by the odour nuisance shal
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The perceived odour intensity is to be dividec
descending order as foll ows
e 0 - Not detected. No odour perceived or an o

characterised or descri bed;

* 1 - Slight I dentifiable odour, and slight <chai
* 2 - Moderate I dentifiable odour, and moder ate
* 3 - Strong Il dentifiable, |ikely to have odour
* 4 - Extreme Severe odour, and unacceptable od:¢
The independent trained personnel /| competent p
odour intensity, odour nature and possible odou
and direction at each | ocation. I n addition, sol
average temperature, and daily average humidity

from the Hong Kong Observatory Station for refe
3.2.20dour Patrol

Apart from odour intensity analysi s, routine od
be conducted to detect odour nui sance.

3.2.30dour I ntensity Analysis | Odour Patrol Locatioc

The odour intensity analysis anTdaboldeo udf.h4p ad tr otl u g
and | ocations of air sensitive receivers may c¢h.
exist, the ET Leader shalll propose updated moni
ER and agreed with I EC on the proposFailgurTehe3.moni

Table 3.4 Description of odour monitoring |l ocat
ing
ers

Wo Keng Sh . .
AM( O) 1 A1 AN BRlsidential Odour I
AM( O) 2 A7 He\L/ngig Y Resi den Odour Intensit:
AM( O) 3 A8 Tsung Réwsdrdelha i al Odour I
AM( O) 4 A9 Ha HelUl Residen Odour Intensit)
uen
* 5s7Tong To Sh : . .
AM( O) 5 A27 Tsuen BR8sident Odbur I ntensi t)
AM( O) 5a A10 Lin Ma | Resi den Odour I ntensit)
AM( O) 6 A11 Tung Lo HaRgsi dent OQdbur I ntensit)
AM( O) 7 A12-2 Chuk Yu Resi den Odour Intensit:
AM( O) 8 A13 Nga Yiu HRecreati oOdaolur | ntensit:
AM( O) 9 A14 Ping Ye Resi den Odour Intensit:

Remar k:

1. Odour intensity analysis and odour patrol shall only be conduc

2. FOIl AR ASR I D refer to the representative ASRs from Final Odour

Aurecon Updated EM&®2Manual No v
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3. * ¢ In accordance with EP Condition 2.18 and FEP Condition 2.1
at Tong To Shan Tsuen if a resident is identified during the sit
In case no residents are identified during the site walk, the oc
(i.e.. AM(O)5a).

3.2.4Event and Action

Tabl e sh.o5vs the Action and Limit |l evel s to be u:
i fable Bh®uld non-compliance of the air quality
the Contractor shall undertake the relevant ac |

Table 3.7

Table 3.5 Action and | imit l evel s for odour nui

I,

Odour Nuisance* When two do¢(* Five or more

(From odour in compl aint al consecutive genui
analysis or od or documented compl a
* Odour Inten: within a week; or

measured fr¢* Odour I ntensity o

intensity ai above is measured

odour intensity a

Table 3.6 Odour Intensity Analysis and Odour Pa

Odour Patrol: Daily odour patbeily odour patrol.
Once every six days during the

following periodjeekly odour inbDenkytgdanal yetensity
* early morning;famnd2 period dufong2 period during:

* peak tipping hugar(ley gmornings aadly morning; and
171:00am) * peak tipping hopeak tipping hour (
(e.g.11: 00am) 171: 00am)
Odour I ntensity Analysis:
Quarterly during the following
peri od:
* early morning; and

* peak tipping hour (e.g.
11: 00am)
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3.3 Precautionary Measures During Opert
Aftercare Phases

3.3.1 Precautionary measures shal/l be adopted by
adverse impact during operational and restorati
are summarised bel ow:

3.3.28Stack Discharge from ASP, Flare and LFG Power G

* The maximum all owable discharge | imit for ASP,
be specified in the design specification.

* Owing to the requirement for the installation
submitted to I EC and I C for vetting by the Cc
(Furnaces, Ovens and Chimneys) (lnstallation

* Subject to the subsequent EPD's requirement c
mont hs regul ar stack monitoringx, ofandis@@ll Ichl o
be carried out to demonstrate compliance duri

* A monthly monitoring report should be prepar
approval

3.3.30dour from Leachate Treatment Facilities

For the proposed | eachate treatment plant in NE

treatment facilities include:

c Al new raw | eachate storage tanks stripped
| eachate holding tanks and sludge holding tai
deodourisers. The covers will be air tight to
into atmosphere. Foul air underneath the cove

and be discharged

after
f at | east

removal efficiency o

* Adopted wupdated

treat ment

| eachate treat ment.

Provisi on

treat ment .

The deodo

99 %.

met hod
of venti

such as Seq
| at ed

(

ui

ri

<

storage tanks and emissions extracted to s
removal efficiency of 99%.

* Ferric nitrate, sodium hypochlorite or fer
odourous chemical in the | eachate. The pH val
suitable value from future on- site experi ment
H2S and ammonia can be optimised.

* For the gaseous extraction system, the wind

surface should be
emi ssion strength

kept to mini mal

fr

provided for odour r

om | agoon

can

emoval. The ve

di stance

provided with 5 - 10 air change pe

* The notional centre of the future
l ocation with maximum setback
noti onal centre of the | agoons.
should be determined at the detail
the ASRs wil|l not be exceeded.

Aurecon

Updat ed

The

(in the

<

or

be mini mi se:

ntil ated

ga

r hour for
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ed design
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6VOC Surface Emi ssion

The VOC monitoring requirements are discussed

established in the Landfill]l Moni toring Plan (
based on Updated EM&A Manual for landfill gas
Subject to future engineering design, the ar
system and surface covering material for i nac
Contractor every 5 year to identify any mode
material, LFG well spacing and | ocations) an
criteria. A working team shall be formul ated

and extraction system in order to maximise t he
shoul d be prepared by t he Contractor for
i mpl ement ati on/ arrangement of LFG extraction

be submitted to I EC for agreement before com
collect LFG (high extraction efficiency), S L
environment can be much reduced or utilised.

Maintain a slightly negative pressure within t
any potenti al |l eakage of LFG to the surround
extraction well s. | mprove the extraction effi
abnormally | ow extraction rate due to bl ockag:
I ncrease the coverage of inactive tipping ar

enhance the anaerobic decomposition (reduce ai

EM&A wi || be conducted at ASR to establish th
before (as baseline) and one year after the

This monitoring work should be carried out in
the period when the ASP and flare are not in c
surface emission). Benzene and vinyl <chloride
comparing the monitoring data at the boundary
gener al downwind dispersion effect (dilution
be identified. This monitoring should be repe
and the findings should be incorporated into

report as mentioned above.

The monitoring I|Toacbaltei @3nd8i is| Il HisYg erlé e@hilsh of f - s

VOC monitoring report shall be submitted to |II
Tabl e . Of f-site Surface gas monitoring | oc:
AM( V)1 ASRWo Keng Shan Resiede mBteinazlen Vinyl

(West of NENT Extenther)lde
AM( V) ASR3 Cheung Shan IReligi Benzene and Vinyl

(South of NEI Chl ori de
Exten
AM( V) 3 ASRHKEDNn Ma Hang Resi derBteinzlene and Vinyl
(North of NENT Chl oride
Exten

AM(V) ASR27 Tong To Shan Only i Benzene and Vinyl
(North-east coccupi Chloride
Extension) reside
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Noi se Monitoring

1 Moni toring Parameters

1Construction Noi se

Construction noi se | evel shall be measured i n
continuous sounde}pLealsss@hal l ebel ué6ked as the monif
for the time period between 0700 and 1900 hours

peri adeggsmisshal | be employed for comparison with t|
criteria. As supplementary informatiomn and dat a
Leo shall al so be obtained for reference.
.20perational and Traffic Noise

The noise | evel shall be measured in terms of t|
pressure | evel over mgq,p eomiacnd oAf- w3l gnhitneudt e1s0 % Lo f
period of apon)enfhoorurop(elr ati onal noi se and operatio
As supplementary information for aigpadgaannadudli ti ng,
shall al so be obtained for reference.

Monitoring Equi pment

I n accordance with the Technical Memorandum (T
Ordinance (NCO), sound | evel meters in complian
Commi ssion Publications 651: 1979 (Type 1) and
be used for carrying out the noise monitoring. |

measur ement, the accuracy of the sound | evel me
calibrator generating a known sound pressure | e
may be accepted as valid only if the calibrati

measurement agree to within 1.0dB.

The ET Leader shall be responsible for the prov
monitoring equipment . He shalll ensure that suf
associated instrumentation are available for ca
i mpact moni toring and ad hoc monitoring. Al
instrumentation shalll be clearly I abelled. Noi s
presence of fog, rain, wind with a steady spe
exceeding 10m/ s. The wind speed shall be check
capable of measuring the wind speed in m/s.

Moni toring Location

The ET shall carry out noise monitoring during
3 monitoring st daltaibdesadBdslgahevite 1s7t at us and | oca
NSRs may change after issuing this Updated EM&A
should propose updated monitoring | ocations and
from the I EC and EPD of the proposal

Aurecon Updated EM&®2Wanual No v
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Tabl e . Noi se monitori l ocations
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIItary
NM1 a Wo Ken@onstructi bargq,&3zomins A1oanabolL
Shan Tsu@meration
NM2 a Ling Ma Constructi Laeq. 30min Latoanabol
Operati on
NM3 CheungT8héhic NoLase 1nr Aeqgangbo L
Monaster(yOperation)
Notes: Due to the original monitoring at NM1 and near to vi
by villagers and | imited access to the original monitoring
proposed to change to NM1a and NM2a respectively, which ar
as the accessible |location closest to Wo Keng Shan Tsuen a
| EC. Detailed | oc(aRiigour.eplde.als)e refer to
When alternative monitoring |l ocations are propc
chosen based on the following criteria:
* At | ocations close to the major site activiti
. Close to the noise sensitive receiver s;

. For monitoring locations in the vicinity of t
to avoid disturbance to the occupants during
The monitoring station shall normally be at a
receivers building facade and be at a position
with access to the nor mal monitoring position,

a correction to the measurements shall be made.
shall be made to the free field measurements. T
t he monitoring positions and the corrections ad:
stations are chosen, the baseline monitoring ai

out at the same positions.

4. 4 Baseline Monitoring
The ET shall carry out baseline noise monitor.i
construction of landfill. The continuous basel
period of at |l east two weeks in a sample period
t he baseline monitoring shall be submitted to
moni toring starts.
I n exceptional case, when insufficient baseline
obtained, the ET Leader shalll l'iaise with the |
of data to be used as a baseline reference and

4. 5 Construction Noi se

During nor mal construction working hour (0700-1
Lesgmimoi se |l evels (a&sinb coadiergs) vehdlelg be carri
moni toring | ocations once every week

Aurecon Updated EM&®2Blanual No v



North East New Territories (NENT) Landfill Extension

Updated EM&A Manual
I f a school exists near the construction activi
moni toring stations for the schools during the
shall |l i aise with the school’ s personnel and t h
dates and times of all examination periods duri
I n case of non-compliance with the constructior
as specified in the Event and Action Plan shall
shall be continued until the recorded noise | ev
the construction activities.
A schedule on the compliance monitoring shall b
the monitoring starts. Sample monitoring sheet
gi veAppendi x E

4. 6 Operational Noi se
During nor mal operational W&qI Koimanigs eh olue we | smo(na &
consecudqi wR&¥&Adi ngs) shall be carried out at the
every week in accordance with the methodol ogy i
Ot her noise sources such as road traffic and co
contribution to the overall noi se environment.
activities shall take into account such influen
the baseline monitoring period.
I n case of non-compliance with the operational
specified in the Event and Action Plan shal/l be
be continued until the recorded noise | evels ar
operational activities.

4. 7 Traffic Noi se

Traffic Noise monitoring for the purpose of a
predictions by comparing the project noi se i mp
Traffic noise monitoring shal/l be carried out
stations. The traffic noise |l evels shall be me
first year upon completion of the Project. The
within the first year of operation. One set of |
on normal weekdays. One set of measurement at t
weekdays. The traffic noise shall be measured |
over 3 half hours periods. As supplementary i
results such as Leq, L90 and Lmax shall al so be
Measured noise |l evels shall be compared with t
appropriate conversion corrections t o all ow f
measur ement For t he traffic noi se, t he measur
compared with the predicted results and the pr.
noi se |l evels based on concurrent traffic censu
observed, explanation shall be given to justify

Aurecon Updated EM&®2BManual No v
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8 Event and Action Pl an

The Action and Limit |l evel s for construction, (
Tables 4. Bhoud4d3 non-compliance of the criteria
t he Event andT&bkeondPhahl4b@& carried out.

Table 4.2 Action and I imit levels for construct
0700 - 1900 hWhen one docu 75dB(A)*

nor mal weekdacompl aint is

I f works are to be carried out during restricted ho
noi se permit issued by the Noise Control Authority h

*Reduce to 70dB(A) for schools and 65dB(A) during sc

Table 4.3 Action and |Iimit levels for operation

0700-1900 on When one docu60dB(A)*
1900-2300 on @lompdaysnt is 60dB(A)*
2300-0700 on all days 50dB( A) ™
* Only apply to operational noi se without road traff

Aurecon Updated EM&®3Manual No v
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4. 6 Event
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9 Environment al Mi tigation Measures
The Contractor shalll be responsible for i mpleme
measures during construction phase, which shal/l

equi pment and construction method shoul

well -maintained plant shall be operated
arly during the construction work;

nes and plant that may be in intermitten
bet ween work periods or should be thrott
e plant shall be sited as far away from
i al stockpiles and other structures shal

reen noise from on-site construction act

cers or mufflers on construction equi pl
ained during the construction worKks.
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Water Quality Monitoring

|l ntroducti on

Potential water pollution sources arising from

from | and-based activities, such as construct

wor kforce on site; accident al spill age of <chem
seepage.

Potenti al water poll ution sources arising from
| and- based activities, such as seepage of | eac
erosion.

The EI A Report has assessed the water quality i
operation of NENT Landf il Extension. Mitigatic
the EIA to ensure compliance with the relevant

measures are summarised in following sections.
recommended mitigati on Apmpesndie €C.s presented in

Precautionary / Mitigation Measur e
Operation Phases

1Construction Phase

1.1 Construction Site Runoff

I n accordance wi t h t he Practice Not e for Prof

Drainage, Environment al Protection Department,
Technical Circular TCO01/2017, construction phas
i nAppendi xsh€l | be i mpl emented wher e necessary

precautionary measures with Best Management Pr a
i mpacts of runoff from the construction site w
di scharges.

The construction runoff di scharged from the |
standards stated in Section 5.2 of the EI A repor
and conveyed to the on-site |l eachate treat ment

1SB2wage from Workforce

Portable chemical toilets and sewage holding t
sewage generated by the workforce. A licensed
appropriate and adequate portable toilets and b

mai ntenance.

1.3 Accident al Spillage of Chemical

Any service workshops and maintenance facilitie
and sumps and oi l interceptors wildl be provide
activities with potenti al for | eakage and spill
appropriately equipped to control these dischar

Aurecon Updated EM&®3MWManual No v
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20perational Phase

2.1 Contingency Plan on Accidental Leakage

Exi sting Contingency Plan for Groundwater Cont a

The existing Contingency Plan is comprehensive

basis for developing the Contingency Plan for
moni tored i nclude groundwater l evel and groun ¢
moni toring programme is to ensure that the trig
Ammonia Nitrogen: 5 mg/ L

COD: 30 mg/ L

In the event that the above trigger |l evels are
Corrective Action Programme, which shall includ
* groundwater interception and diversion; and

* groundwater extraction (by active pumping of
collection | ayers) and treatment prior to dis

Proposed Modifications to Contingency Plan for

Potential actions to be taken in case of identi
also include:

* I nstallation of additional groundwater monito
* Il ncreased frequency of groundwater quality te
* Installation of ground-water extraction wells

treat ment ;

* Installation of subsurface barriers, such as
°* Detailed investigation of the potenti al i mpac
first detection of the justified i mpact.

Contingency Plan for Surface Water Contaminatio

Surface water monitoring will be conducted to Kk
the following trigger | evels:

Ammonia Nitrogen: 0.5 mg/L

COD: 30 mg/ L

Suspended Sol i d: 20 mg/ L

In the event that any one of the above paramet
should i mplement a Corrective Action Progr amme.
* Surface water interception and temporary stor
* Installation of surface barriers, such as san

site boundary to avoid overflow off-site;

* Active pumping of the contaminated surface wa
recirculation system / on-site |l eachate treat

* Additional monitoring |locations will be selec

Aurecon Updated EM&®3Banual No v
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* I nstallation of surface barriers, such as int
inactive tipping area;

* Change of working methods to prevent surface

* | mpl ementation of diversionary worKks.

.BProsion Control

The Contractor shall devise a soil erosion cont
as to define the site-specific measures and pr
pl an, i mpl ementation frequency, monitoring pro
Such requirement shalll be shpepceindiexd ndnarcaesr adbte
most popul ar erosion control met hods for refere

.SBurface Water Drainage System

A temporary surface water drainage system to n

construction and operation. It consists of peri
wi || collect surface water from higher el evatic
di scharge point, Details of surf aAcpep ewmadiexr CGlr ai n
The surface flow discharge from the | andfill si
in Section 5.2 of the EIA report, otherwise the
and disposed of to the on-site | eachate treat me

Leachate Monitoring

The Contractor shall devel op and operate a prog

the progressive generation of | eachate at the N

the foll owing objectives:

* To determine the | evel of Il eachate within the

* To determine the quality of | eachate arising

* To determine the quantity of | eachate arising

* To monitor the quantity and quality of treat ¢
works before discharging into | eachate pipeli
Treat ment Plant; and

* To ascertain the I andfil!]l characteristics anc
wor ks.

The | eachate monitoring programme shall commenc

continue until the issue of the Aftercare Cert

with in-buildt flexibility to allow for modi fic

treat ment works and any modifications to the m
| eachate generated.

Equi pment

Routine sampling and on-site measurements of | e
appropriate equipment which include:
* Portable ther mometer, pH and el ectrical condu

* Sample bottle of glass or PET of volume not |

* Fl owmet er s

Aurecon Updated EM&®3Banual No v
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At the | eachate collection point, the submersibl
flow from the | eachate removal chamber. Level s
sl ope riser pipe for pump control and measur e me|
and measuring tape shall be used to determine (
sensor is not operative.

5.3.2Calibration and Maintenance
The Contractor shall ensure that all equi pment
manufacturer’s instructions. Routine maintenanc
with the manufacturer’s requirements. Where cal
equi pment manufacturer, the |l ength of ti me bet
greater than 6 mont hs.
An inspection procedure shall be established to
is regularised for each equipment. Results fron
to assist in the ongoing operation of the | each
is being operated under the optimum conditions,
with the trigger |l evels specified in Section 5.

5.3.3Procedures
The Contractor shall monitor |l eachate |l evels wi:
l evel sensors incorporated into the side sl ope
Quantity of raw |l eachate shalll be monitored usi
The fl ow meters shall be designed and construct
| eachate |l eaving the Il andfill site to an accur a
At the same | ocations, the | eachate shall al so
quality produced within operational areas and a
in-1line sampling valves/ taps. The design and c
such that samples of | eachate of between 1 and
without sampling rates being too high resulting
too I ow making the duration of sampling unaccep
The Contractor shalll use the groundwater draina
through the Iliner system. The detection syste
groundwater discharge point (shown as Leachate
moni toring borehol es.

5.3. 4Analysis Parameters
Al | |l eachate sampl es shall be collected and t
| aboratory as soon after sampling as possible.
be prepared in respect of the analytical param
Leachate quality shall be monitored as a feedba
|l eachate treat ment wor ks and to establish i ts
programmes shall generate data to support t he
necessary treatment and safe disposal of efflue
The foll owing parameters shall be measured in a

within the Specification:

Aurecon Updated EM&®3Wanual No v



Nort h
Updat

*

Ea
ed

st New Territories
EM&A Manual

(NENT)

Table 5.1

Landfill

Suite 1 -

Extensi on

Leachate

P a Dermetcdri oFr equency

Parameters

Temper atO
pH*

El ectri 1
conducti

COoD

BOD 3

D e t Fercet g wenn c y

Limits
.1°C Weekl y Mg
initial .y
0.1 then month
when s ¢t
WS/ cm val ues
obt aine
10 mg/Lthe first
year s of
mg/ L NENT L a Ni
Ext ensi

TOC

SS 0.

Ammoni a-0.

nitrogen

Nitrate 0.

Nitrite
Total NiO
Sul phat e
PhosphatoO
Chloride
Sodi um 5
Al kalinit
Vol atil ¢2
Aci ds

On-site

1 mg/Loperation

1 mg/ L Mn
2 mg/ L
5 mg/ L Pb
0.5 mg/L
.4 mg/ L
5 mg/L
.01 mg/ L
0.5 mg/L
0 pg/lL
y 1 mg/ L
mg/ L

measurement

Li

50
| Ca
50

3Fe
1

Zn

Aurecon

Moni toring

mits

pg/ L Mont hly basis
initially and
50t M9 L3 mont hly
Il ntervals when

“g/LsettIed val ues
obtained for

éd‘epg/fLi r st

years of NENT
pg/ L Landfil]
Extension
100p eurgd tLi on
Mg/ L
1 pg/L
Mg/ L
Cd 0.2 pgl/lL

Updated EM&®3Blanual

No v



t New Territories (NENT) Landfill Extension

Eas
d EM&A Manual

Table 5.2 Suite - Leachate Moni

Temper atOurmé™T Phosphalt.e01 mg/ Quarterly Basis af:
t he first 3 years

pH* 0.1 Chlori 0.5 mg/LNENT Landfill
coD 10 mg/Sodium50 upg/lL Extension operation
BODS5 3 mg/ Al kali 1 mg/L

SS 0.1 mgFd 50 uwg/L

Ammoni a0. 2 m(Zn 10 pg/L

nitroge

NitrateO.5 mgQuWw 1 pwg/L

Tot al 0.4 m Cd 0.2 wpgl/lL

Nitroge

Sul phaté mg/ L

* On-site measurement

Suite 1 (Programme A and Programme B) shall be
from each collection point (i.e., before and af
Landfil!] Extension operation, and Suite 2 shall
For |l eachate | eakage detection, the Contractor
groundwater di scharge point for ammonia-nitrog
COD shalll be tested when hi gh ammonia-nitroge
di scharge point. Samples shalll be stored and pr
approved accredited | aboratory.

Aurecon Updated EM&®3BManual No v
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5 Frequency and Locations of Sampling
The Contractor shalll take raw |l eachate sampl e
frequency and samplingTabtetbols summarized i1
Table 5.3 Frequency and Locations of Sampling
Suite Welg k |y interWal sewni eéaahatye Collection Poir
Pr ogr anamed t hen mont &l ¢i swhheanr gi ng points at raw | e
A settl ed valfuers rawrkeachate monitoring and

obtained for htohledifnig sltagcamref or partially tr
year s of NE Nmo nli @ md fi inlgl)
Extension operation

Suite At mont hly intervals and
Prograthen three-monthly
B intervals when settled

val ues are obtained for

t he first three year s of
NENT Landfill Extensi on

operation

Sui te |2 At quarterly intervals after
Suite 1 programme B

The Contractor shall monitor Il evel s of | eac
submersible pressure transducers via data re
| eachate production shal/l be maintained via de
of liquid from the site and | eachate quantiti
The Contractor shall determine the | ocations

the proposed plan to the I EC for approval

Resul ts

Al | sample containers shalll be clearly marked
information. I n addition, al | monitoring res
sampling shall be recorded in a field data sh
task. The following information shall be recc¢

* Sampling point;

* Data and time of sample collection;

* Name of technician carrying out the sampl i ng
* Weather conditions and ambient temperatur e;
* Gener al appearance, condition and temperatur
* Sampling device and met hod used;

* Sample preservation used;

* Storage requirements adopted; and

* Space for listing analytical determinations.
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7 Leachate Leakage Detection

Facilities to detect | eakage within a 24-hr p
positions specified and be monitored daily for
water .

Trigger Levels

The Contractor shalll operate a programme of mc
* Determine the | evel of |l eachate within the |
* Determine the quality of | eachate from the |
* Determine the quantity of |l eachate from t he
The Contractor shall monitor the levels of I
coll ection point through the use of calibrat
retrieving equipment. The | evel of | eachate ¢

exceed 1m height above the top of the primary

Treated | eachate shall be discharged to the |
Hui Sewage Treat ment Works (SWHSTW). The Cont
di scharge |icense for discharge of treated | e
Pollution Control Ordinance (WPCO). The disch
l'imits for the key parameters. The Contractor
treated effluent complies with the |l imits sti
EM&A Manual will be further updated with disch
di scharge |l icense under WPCO is obtained.

Corrective Action

I f the trigger |l evels in Section 5.3.8 are ex
Corrective Action Programme, which shall i ncl t

* Leachate extraction;

* Phased devel opment and closure to minimise t

* Temporary geosynthetic covers to minimize in
* Run-on and runoff control systems for active
* Low permeability final cover system to minim

I'n event t hat the Contractor detects | eachse

exceeded at the groundwater di scharge point
|l eachate treat ment pl ant prior to discharge
SWHSTW.

Aurecon Updated EM&®4Manual No v



Nort h Ea
Updat ed

st
EM&A Manual

New Territories (NENT) Landfill Extension

5.4 Groundwater Monitoring

Gr

5.4.11n

Gr
fo

oundwater Level

troduction

oundwater | evels shall be monitored over the
Il owing information:

Natural seasonal variation in groundwater | ev

Ef fects of any ground water abstraction;

* Il dentification of hydraulic gradients; and
* Variation caused by the construction, operati
5.4. 2Equi pment
A portable dip meter, not affected by condensat
and checked before use. The dip meter shall c
i dicator of water | evel
5.4. 3Procedures
Wat er l evel measur ements shall be carried out
moni toring hol es.
The Contractor shall take groundwater | evel me a
datum at a measured elevation at each | ocation,
borehole casing or cover . Recorded | evels shal
Princiopal Dat um, and the |l evels checked 3 ti mes
5.4. 4Frequency and Locations of Sampling
Al | manual groundwater | evel measurements shall
I n the event that automatic measuring equi pment
shall be interrogated / downl oaded at | east on
equi pment shall be calibrated monthly and peri
shall be carried out to corroborate the measure
Mont hly groundwater moni toring shall be carrie
accor danFciegurietuhbl. lss ot herwi se approved by the |
5.4. 5Results
Al | manual water l evel measur ements shall be
borehole datum and Princiopal Dat um. Al l aut oma
form that can be input to computer and displ aye
shall include site name; uni que monitoring bore
water | evel in metres below monitoring borehol e
Groundwater Quality
5.4. 6Equi pment
The criteria for selection of appropriate equip
sampling exercise, the site characterisation an
This shal/l be assessed using the following crit
°* Required sampling accuracy and precision;
* Sampling frequency;
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* Sampler construction material;
* Required head;
* Required discharge rate; and
* Reliability and ease of maintenance, i ncludin
Teflon and/ or stainless steel samplers (e.g. ba
Where sampling relies on the sample being pumpe
used shall be Teflon, Teflon |ined, or polyprop
and to sample. Groundwater may be pumped from d
l evel , due to the depth to groundwater and t he
5.4.7Calibration and maintenance
Before each purging process, field meters shall
specifications and the calibration results rec
equi pment shall be thoroughly decontaminated as
use.

5.4. 8Procedures

The Contractor shall purge a monitoring borehol
representative groundwater i s sampl ed. Thi s p
moni toring of determinants such as electrical |
stable sampling conditions can be achieved. | f
contained and treated as | eachate, otherwise ab

to the surface water drainage system.

Samples shalll be stored and preserved according
| aboratory. Representative groundwater sampl e
receptacles as foll ows:

* Sampling containers shall be pre-rinsed with

case where specific determinations require pr
* Glass containers shal/l be used for receipt of

* Polyethylene containers shal/l be used for ot
determinants such as mercury,;

* Water shall be poured into sampling bottles ¢

specific volume in required by the analytical
* A minimum of one |litre sample shall be taken,
* On-site measurement of EC, pH and temperature
* On completion of sampling, portable equipment

and cleaned prior to use at next installation
Al | sample bottles shall be | abell ed, sampl es s
sent to the | aboratory within specified holding
shall be sent to the | aboratory with appropriat
Anal ysi s of sampl es shall be carried out i n c

American Society for Testing and Materi al (ASTM
(APHA) American Water Works Association (AWWA)
( WEF) .
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5.4. 9Resul t s

All sample containers shall be clearly marked t
sample collection. Al results shall be present
. Site name;

* Unique sampling | ocation reference;

* Time and date of the sampling;

* Name of the sampling technician;

* Weather conditions and air temperature;

* Appearance, condition and temperature of the
* Sampling device used;

* On-site measurements of EC, pH and temperatur
* Vol ume of water purged prior to sampling; and
* Physical description of the sampl e.

5.4. 1Analysis Parameters

The Contractor shall measur eTdlhlee pRArdmet bk gy bhas
In the event of contamination being detected
additional groundwater monitoring shall be carr
Table 5.4 Groundwater Monitoring

Temperature® . Mont hly basis
pH* 0.1 Mont hl'y b Weekl|ly Basi s
El ectrical conductivity? 1 mS/ cm Mont hly
COD 10 mg/ L Mont hly b Weekly Basi s
BOD 3 mg/L Mont hly basis We
SS 0.1 mg/ L Mont hl 'y b Weekly Basi s
Ammoni a-nitrogen 0.2 mg/L Mont hly basi :
Nitrate 0.5 mg/ L Mont hly b -

TKN 0 4 mg/L Monthly basis

Sul phate 5 mg/ L Mont hly b -

Sul phite 2 mg/L Monthly basis
Phosphate 0.01 mg/ Mont hl y b -

Chl oride 0.5 mg/L Mont hly basis

Il ron 50 mg/ L Mont hl y b Weekl|ly Basis
Zinc 10 mg/ L Mont hl'y basis
Coliform Cou 1 cfu/ 10 Mont hl y b Weekl|ly Basis

*On-site measurement
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1Trigger Levels

The Contractor shalll propose a permanent moni t c

foll owi ng:

* Detailed information on the hydrogeol ogical r

* Details on seasonal groundwater |l evel fluctua:
areas,;

* Detailed baseline groundwater quality infor ma

* Detailed pumping test data for areas down gr ac

|l i kely to migrate.

The Contractor shalll monitor groundwater around
are not @&abtedbd7

Corrective Action

I n the event that the above trigger | evels are
Corrective Action Programme, which shall includ
. Groundwater extraction and, if necessary, tr
. Groundwater interception and diversion.

Surface Water Monitoring

Il ntroducti on

The Contractor shall carry out surface water m
works until the issue of the Aftercare Certific:

* To assess the performance of the registered d

site and/or the landfill boundary; surface wat
water | eaves areas of potenti al contamination
wheel washing, haul rout e, vehicle servicing,
* To ensure no long-term deterioration in surfa

* To provide data for the design and to monit

measures which may be necessary in the event
l'iner failure.
Surface water monitoring stations shall be esta

moni toring programme.
Equi pment

For monitoring surface water quality, the Contr
measuring equipment:

* Varying water sampl e containers, as appropri
determined, fabricated from polyethylene, pol
stainless steel or gl ass
-Gl ass containers for organic constituents, b
to be analysed (e.g. sodi um, potassi um, bor on
glass containers shall not be used.
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-Polyethylene containers shall not be wused f
mercury.

* Silicon sieve/disposable filters for removal
* Thermometer with a range of 0-50°C

* Digital pH meter

* Electrical conductivity meter

A cl amp, pol e or string shall be attached to
sampling technician or if direct contact is | ik:¢é
shall be worn as a matter of routine when sampl
The following equipment or the which equival ent

moni toring fl ow:

* 1832 flow monitor complete with Druck transdu
of depth and velocity at specified intervals,
* Vel ocity calibrator — Montec 3013 portable
calibrations of velocity. A 1.25m | ogging wa

measur ement s.

* Monitoring software — specifically designed f
produce depth, velocity and discharge graphs,
3Calibration and Maintenance
Cl ean, pre-conditioned/ washed sample container
progr amme. Sample containers shall be used onl
containers appropriately decontaminated at t he
sampling equipment including open-mouthed col | e
sieves shalll be decontaminated prior to use be
contaminati on. Decontamination procedures invol
and rinsing in de-ionized water. Sample bottl es
not be rinsed or cleansed in any way.
Ther mometers shall be rinsed with de-ionized wa!
i mmedi ately after use before being replaced in
Al l fl ow measuring equi pment shall be calibre

specifications.

Procedures

The Contractor shall undertake sampling of sur
foll owing document s:

« The I nternational Organization for Standardi z
- Sampling - Part 1: Guidance on the design o
techniques

« I SO 5667-3:2018 Water quality - Sampling - Pa
sampl es

- | SO 5667-6:2014 Water quality - Sampling - Pa

str eams

Before sampling, the flow rate of the stream/ri
air temperature, pH and el ectrical conductivity
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All the precautions outlined in the Specificati
shall be taken, for exampl e, pre-rinsing sampl.
which are preserved by certain type of chemical
I n addition, appropriate health and safety prec
waterproof gloves shalll be foll owed.

I n general, samples shall be collected from wit
shall be collected within an open-mouthed vess
sampl e shall be filtered as appropriate. Altern
into the sample container. Sampling of the surf
sampling programme.

During sample collection, care shall be taken s
thereby altering the relative compositions of t
filled to the top with no remaining air space
samples are to be preserved with acid or al kal
sample bottles shall be filled to the | evel spe
Samples shall be transported to the | aboratory
sample is collected, since the | ongevity of son
samples shall be stored at 4°C and transported
sampling.

Anal yses shall be carried out in accordance wit
AWWA — WEF Standard.

I f the site condition is feasible, flow measure
automatic |l ogging equipment.

5Analysis Parameters

The Contractor shall meas ur eT atbhlee a%h.Impratraimetlkea s
I'n the event of contamination being detected

additional surface water monitoring shall be ca
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Tabl e 5 Surface Water Monitori

----n y

pH* Mont hly basis Weekly ba
El ectrical ¢ 1 mS/ cm Mont hly b Weekly basis

Al kalinity 1 mg/ L Mont hly basis

COD 10 mg/ L Mont hly b Weekly basis

BODb 3 mg/L Mont hly basis Weekly ba
TOC 1 mg/ L Mont hly b Weekly basis

SS 0.1 mg/L Mont hly basis Weekl y
Ammoni a-ni tr 0.2 mg/ Mont hly b Weekly basis

TKN 0.4 mg/L Mont hly basis -
Nitrate 0.5 mg/ Mont hly b -

Sul phate 5 mg/L Mont hly basis -
Sul phite 2 mg/ L Mont hly b -

Phosphate 0.01 mg/L Mont hly basis

Chl oride 0.5 mg/ Mont hly b -

Sodi um 50 mg/ L Mont hly basis -
Mg 50 mg/ L Mont hly b -

Ca 50 mg/ L Mont hly basis

K 50 mg/ L Mont hly b -

Fe 50 mg/ L Mont hly basis Weekl y b
Ni 1 mg/ L Mont hly b -

Zn 10 mg/ L Mont hly basis Weekl y b
Mn 1 mg/L Mont hly b -

Cu 1 mg/ L Mont hly basis -

Pb 1 mg/ L Mont hly b -

Ccd 0.2 mg/L Mont hly basis -
Coliform Cou 1 cfu/ 1 Mont hly b Weekly basis

Oil and Grease 5 mg/ L Mont hly basis

*On-site measurement

I f the site condition is feasible, surface wat e
automatic data | ogging equipment . Foll owi ng pe
moni tored weekly and more frequently to deter mi
6Locations of Sampling

Mont hly surface water monitoring shall be carri

of Lin Ma Hang) and WM2 (Ping Yuen River,

accor danfFcieguwietulbl. 2s s ot her wi se approved by | EC.

be readily accessible and sampling shall be ob

steady. Turbulent flowing streams or stagnant p

7Results

Upon <completion of each sampling exercise, t h

|l abell ed with site name; sampling location ref

sampl e number.

I n addition, the sampling technician shall/l recec

quality in their record notebooks. The sampling
Aurecon Updated EM&®4Blanual No v
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* Sampling site and sampling point;
* Date and time of collection;
* Name of sampling technician;

* Weather conditions and air temperature;

* Appearance, condition and temperature of the
* Sampling method and sampling device used;
* Sample preservation; and

° Storage requirements;
* List of parameters (with space for the analyt

5.5.8Trigger Level s

The Contractor shall conduct the surface water
ammoni a-nitrogen and COD below the following tr
Ammoni a-nitrogen: 0. 5mg/ L

COD: 30mg/ L

I n addition, suspended solids concentrations fo

exceed 20mg/ L.

5.5.9Corrective Action

I n the event that these trigger |l evel s are exc
Corrective Action Programme, which shalll includ
. Sampling upstream into landfill to trace the
. Surface water interception and treatment pri
. Changes to working methods to prevent surfac
. Di versionary wor ks.

Where analytical results indicate the presence
| ocati ons shall be selected to determine the
i mpl ement procedures in accordance with the ¢
contamination sources identified.

5.6 Event and Action Pl an

The Action and Limit levels for surfTfabéeaddbgro
aniable B hdbuld non-compliance of the criteria o
Acti on TRalbdnrne s9na8 | be carried out.
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Table 5.6 Action and Limit Levels or Surface W
i n-'mg percentd md gy
basellne dafl%-ile of baseline da
pH 95 percentigg percentile of base
baseline de
ConstruefipBNdity in NTU 9 59 9p eprecrecnetnitliel eofof base
baseline data
SS in-'mg L 95 percenti 99 percentile of base
baseline de
coObD, Ammoni a-nitrogen - - Ammoni a-
Operation COD: 30mg/ L
SS in'mglL - - 20mg/ L
Not es:
1. For DO, non-compliance of the water quality || i mi
the | imits.
2. For turbidity, SS, non-compliance of the water
hi gher than the | imits.
3. For pH, non-compliance of the water quality | imi
specified range.
4 . Al'l the figures given in the table are used for |
whenever it is considered as necessary.
Tabl e . Action and Limit Levels f
CODb, COD: 30 mg/Hor COD, Ammonia-nit
Ammoni a - Ammonla-nltrogneonn:‘°5°n’i‘bp/|L'ance of tr
nitrogen quality Il i mits occu
monitoring result i
than the | imits.
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Aurecon Updated EM&®5RIlanual No v «



Nor t
Upda

6

6 .

h
t

e

1

t New Territories (NENT) Landfill Extension

Eas
d EM&A Manual

Waste Management

|l ntroducti on

’

It will be the Contractor’s responsibility to el
Landfil!]l Extension are handl ed, stored and dis
management practices and EPD’'s regulations and

The major waste materi al generated during const
be construction and demolition (C&D) material a
intervals (at | east weekl y) to ensure that pr
practices wil/ be i mpl emented.

Moni toring of waste management practices wild/l e
during construction wil/ not be di sposed into t
be responsible for the i mplementation of any m

redress problems arising from the waste materi a

Waste Control and Mitigation Meas.!

Construction Phase

Mitigation measures for waste management are su

handling, storage and removal of waste arisings
bel ow, the potenti al to cause adverse environm
EMI' S of the recommended miti AptpiecaadimeLsures i s

Good Site Practices and Waste Reduction Measure

It is expected that adverse i mpacts from waste |

good site practices are strictly followed. Reco

construction include:

* Nomination of approved personnel to be respons
arrangements for collection of all wastes gen:¢

* Training of site personnel for cleanliness,
including chemical waste handling, and waste r

* Provision of sufficient waste collection poinf

* Appropriate measures to minimise windblown |
waste by either covering trucks or by transpot

* Regular c¢cleaning and maintenance programme fo
interceptors;

* Appropriate waste management should be i mpl eme
TC(W) No. 19/2005; and

* Recording system for the amount of wastes g

(including the disposal sites) should be prop:¢
A trip-ticket system should be i mplemented in a
proper record of the quantity of C&D materi al
Di sposal Charging Scheme under the Waste Dispos
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the disposal of construction waste. Good mana:
generation of significant amounts of waste.
Waste reduction is best achieved at the plannin
the i mplementation of good site practices. Reco
. Segregation and storage of different types
stockpiles to enhance reuse or recycling of m
. Separate | abelled bins should be provided t
gener al refuse generated by the work force an
cans by individual coll ector
. Any used chemicals or those with remaining f
. Maxi mi sing the use of reusable steel formwor
. Prior to disposal of C&D wast e, it is recomr

should be separated for re-use and/ or recy
generated and avoid unnecessary generation of

. Proper storage and site practices should be
damage or contamination of construction mater

. Pl an and stock construction materials carefu
and avoid unnecessary generation of waste; an

. Mi ni mi se excessive ordering of concrete, mo r

check before ordering.

I n addition, specific mitigation measures are r
arisings to minimise environmental i mpacts duri
these wastes.

C&D Materi al

As the design has adopted a C&D materi al bal anc
collection, transportation and disposal of C&D
stockpiled materi al and bund walls wild/l be cove
to prevent wind-bl own dust during dry weather
weat her . | f any topsoil-like materials need t
consideration should be given to hydroseeding of
vi sual appearance and prevent soil erosion
Chemical Wastes

Pl ant/ equi pment mai ntenance schedule should be
effectiveness and to minimise the generation of
be properly stored and transported off-site fo
Contractor should register with EPD as a c¢hemi

chemical wastes (e.g. waste lube oil) should be
Gener al Ref use

Al | recyclable materials (separated from the g
appropriate containers with cover prior to coll e
and recycling. Resi dual , non-recycl abl e, gener ¢
containers to avoid odour. Regular coll ection s
coll ector i n purpose-built vehicl es t hat mi n
transportation.
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Sludge
Sludge should be collected by a Ilicensed coll ec:
schedule of the | eachate treat ment pl ant . The
mi ni mi se the potenti al of environment al i mpact s
sludge in designated trenches should be consi de
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Landf il Gas Monitoring

1 Background

The qualitative risk assessment for landfil]l

construction, operation, restoration and afterc

the receivers within the NENT Landfil]l Extensio
the receivers outside the NENT Landfill Extensi

The sensitive receivers falling within the newl

prone t o LFG potenti al risk and appropriate p

including engineering design and monitoring proc

such risk to acceptable I evels. With these me:

anticipated. LFG monitoring should be conduct e

Landfil!] Extension with the following key objec

* To ensure the safety and health of workers di
extensi on;

* To determine the performance and effectivene:
control systems for preventing uncontrolled L
ri sk on properties, residents and vegetation;

* To establish a system for assessment and moni't
in the vicinities of the site;

* To establish a monitoring regime for building:
enclosed areas providing a warning system fo
hazardous LFG; and

* To ascertain the characteristics of the | andf
the LFG production in order to assess the pot

This Updated EM&A Manual specifies the basic re

Landfil!l Extensi on, including the monitoring | o

frequency, reporting format, Action and Limit (

and Emergency and Contingency Plan (ECP), et c.

requirements should be established in the Landf

by the Contractor based on this Updated EM&A Ma

2 Gener al Requirement
The LFG monitoring programme should include
agreed period of time and frequency. On-site
phases of I andfill devel opment should cover:

on
an

* Quantity and quality of extracted LFG at indi

* Quantity of LFG automatically monitored at LF

* Fixed surface and borehole | ocations along th

sources of concern;

* Monitoring safe |l evel of LFG concentration,
measures when entering confined spaces withi

* Off-site monitoring for LFG.

a |
n
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LFG monitoring should be conducted in monthly b
and gas monitoring boreholes, supplemented by n
environment including natural cracks and fissur
of vegetation death, and any below ground encl ¢
gas using portable instrument verified by gas
moni toring results indicate evidence of gas mig
shoul d be increased accordingly, wi th t he i m

measures under the EAP.

LFG monitoring should commence at the start of
restoration and until completion of aftercare p
checked for compliance against pre-defined A/L
t he LMP. I n case exceedance of compliance | evel
should be triggered for necessary action to be
I f abnormally high LFG |l evels are detected at o
be strictly followed to timely trigger t he I i
evacuation of occupants, provision of forced ve
investigation of potential source of LFG, incre
|l eakage et c. Details of the procedures wild.l be

7.3 Monitoring Parameters
A suite of LFG monitoring parameters include:

. Moni toring bor eh)ol eccar b die bihjameex yhglCeHi COO
fl ammabl e gas

. Surface gass | 0 i on: CH

. Gas wel | hepdgO0.0 fl| a®@habl e gas, volatile org
(voCQC)

. Of f-site |l ocation: VOC

7.4 Monitoring Equi pment

Monitoring for Construction Works

I ntrinsically safe portable gas detectors shoul
in any confined spaces, which have the potenti a
or asphyxiation. The monitoring equipment shoul
the concentrations of the following gases were

CH: >10% Lower Explosion Limit (LEL);

C >0.5%; and

Oz <18% by vol ume.

Monitoring at Designated Locations

Pre-entry and routine monitoring should be <con

utilities’ manhol es and chambers throughout t he
moni toring should be conducted regularly. The L
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* Comply with EPD’s Landfill Gas Hazard Assess mi
saf e;

* Be capable of continuo@@,Ombai démetinigc opr €Hsur e
pressure measurement ;

* Normally operate in diffusion mode wunless regq

be capable of operating by means of an aspira
* Have | ow battery, fault and over range indica
* Store monitoring date and be capable of being
* Measure within these ranges: methane 0-100% L

carbon dioxide 0-100% v/ v; barometric press.u

(relative to atmosphere) pascals; and tempera
Proper gas sampling devices such as stainless s
be used for collection of ambient gas sampl es :
and delivered to | aboratory for testing using g
Al | buil dings within the NENT Landfil] Extensio

of LFG with a permeant detection system with th

* Detector heads to be | ocated within buildings
* Main control box which houses individual cont
* Central control panel to al ert site per sonn
concentration reached or exceeded threshold |
* Dial-out facility to enable appropriate perso

outside operation hours.

Calibration and Maintenance

Al | portable instrument should be calibrated an
instructions. Calibration gases shoul d be use:q
met hane and carbon dioxide detection before an
oxygen should be calibrated against nor mal expe
variations in instrument performance outside th
noted with the instrument calibration timely <co

Moni toring Location

During the construction works within the NENT 1
1Tm deep or mor e, LFG concentrations should be n
during the progress of works. I f drilling is re
and working procedures as stipul ated in EPD" s
Guidance Note should be strictly adopted.

Throughout t he landfil]l extension devel opment
i nspection chambers within the project site are
checklist system of safety requirements should
with the Code of Practice on Safety and Health

The proposed LFG monitoring |l ocations i ncludin
| ocati ons, gas wel |l s, and off-site |l ocations fc
shownFiigure ®@hitlch are subject to changes depe
modi fication by the Contractor. Detailed requi
established in the LMP by the Contractor.
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Monitoring Frequency

LFG monitoring should be conducted in monthly b
and gas monitoring boreholes, supplemented by n
environment including natural cracks and fissur
of vegetation death, and any below ground encl o
| f the monitoring results indicate evidence of
shoul d be increased accordingly, wi t h t he i mp

measures under the EAP.

The monitoring frequency should be reviewed th
NENT Landfill Extension and revised as necessar
monitoring data. Detailed requirements of LFG m
in the LMP by the Contractor.

Moni toring Procedures

Surface Gas Emission

* Wal kover survey for the whole site area shoul
inlet tube of the probe only a few centimeter

* Measurements will be taken in areas off-site ¢
there is visible vegetation stress or die-bac
oxygen and accumul ation of toxic gases or vap

* Survey of the capping, focusing upon cracks ¢
sub-surface service entries to buildings and
taken.

Monitoring Borehol e
* The sampling port should be connected to the
* The gas analyser should be turned on to sampl

* The sampling port should be removed and the t
into the gas monitoring probe to record the t

* Results should be recorded on a |l og sheet.

* Pressure (within installations, relative to a
at any monitoring probe where methane was de
occasion. The order of moni toring should be

(CH,2, O@Gnd temperature.

* Bulk samples of LFG should be drawn from ga
connected directly to a Tedlar bag of approp
anal ysi s.

We l | Head

* Proper hoses should be connected from the GEM
to the well head.

* Clear rubber hose with the external filter/ wa

the static port on the GEM-500 or equivalent

Aurecon Updated EM&®5B8Manual No v
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Mal e quick connect should be placed on the e
pressure on the well head.

Clear rubber hose should be connected to th
equivalent landfill gas meter . A male fittin
tubing. This fitting should be used to measur

Gas analyser should be turned on and gas shou

Results should be recorded on a |l og sheet.

Pressure (within installations, relative to a
at any monitoring probe where methane, was p
occasion. The order of monitoring wildd,h6 be pre

02, €O and temperature.

Bul k samples of LFG should be drawn from ga
connected directly to a Tedlar bag of approp
anal ysi s.

ite Building and Confined Space

Per manent gas detection system should be inst
continuous and automatic monitoring of gas in
The effectiveness of the system wil| further

detector panel every 4 hours; inspection of ai
moni toring of all maintenance holes, ducts an
close proximity to the Landfill. Site Bounda

mont hl y.
The gas detection system wil.| be set for alar

> CH rises to 20% LEL; or
» CQ rises to 1.5% by volume; or
> 02 falls to 18% by vol ume

Of f-site Location

VOCs
* A sample |ist of VOC monAppehdgxpBrameter is
* Prior to sampling, the sampler should be atta

The canister valve should be opened and t he
recorded.

Ambi ent air should be pumped into the cani st e
The flow rate should be maintained at about 6
6L canister to 2 atm. The system timer shou
deactivate the sample collection.

After sampling, the canister valve should be
should be recorded on the sampling data sheet

Moni toring for VOCs should not be carried out

Aurecon Updated EM&®6Manual No v
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Ch
* A sample-collecting air bag should be situate
be opened to the atmosphere and a vacuum sho
drum by means of a vacuum pump. The negative p
drawing in an atmospheric air sample. The bag
* Sample containers should be | abelled and del i
soon as is practicabl e.
7.8 A/L Levels and EAP
The A/ L Levels and relevant EAP for LFG detect
on- site areas B®akleummarised in
Table 7.1 A/L Levels and EAP for LFG
Oxygen (O Action Levweelnt<i1l9%% eO trenczhf @wobd9 %o r
Limit LevelStop works
Evacuate personnel / prohibi
I ncrease venti katto o>n1 %% r e
Met hang (CH Action LewWelohi1l% hot works
LEL™ Il ncrease ventilatioorx 108 r e
LEL
Limit LevelStop works
LEL™ Evacuate personnel / prohibi
Il ncrease ventilatioor1t0d r e
LEL
Carbon dioxideAction**LeveVentil ate bot o esOt.o5r% CO
(CH >0. 5%%* CO
Limit LevelStop works
ca Evacuate personnel [/ prohi
Il ncrease ventilattioon to re
<0.5%
* LEL: Lower Explosive Limit - concentrations i
continue an explosion.
** This ActizoatL@GvB D§ £€60t for refoeemincei oml fyr,omsce
particular |l ocation.
Depending on toheebebseli hbeCAction Level at a parti.
7.9 Mitigation Measures
The protection and precautionary measures to mi
and outside the | andfill]l extension site during
aftercare phases are sAppnandisedCin the EMI S in
Due to the close proximity to the existing NENT
l andfill extension site generally encompass spe
to LFG e. g. ignition, explosion, asphyxiation,
activities including excavation and trenching
Aurecon Updated EM&®6Manual No v
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During operation, restoration and aftercare ph
protection measures should be taken when operat
i nspection chambers need to be exercised withir
per manent building structures within the |l andf

specific gas protection measures.

For new devel opments outside the [ andfil] exten
Zone, the owner of the devel opment is required
and submit the assessment report to the EPD for
with ProPECC PN 3/96 and LFG Guidance Note. The

. Carry out an LFG hazard assessment to eval u:
the proposed devel opment ;

. Design suitable precautionary/ protection
devel opment as safe as reasonably practicabl e

. Ensure that the precautionary/ protection me
to the desi gn; and

. Establish a mai ntenance and moni toring pr o
performance of i mplemented protection measure

Aurecon Updated EM&®6Rlanual No v
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andscape and Visual Moni toring

|l ntroducti on

The EI'A study has recommended l andscape and v
undertaken during the construction and operatio
aftercare phases of the project. This section
measures to mitigate the | andscape and visual i
Moni toring Details

The design, i mpl ementation and maintenance of I
be checked to ensure that they are fully implen
the proposed | andscape measures and other work
ti mely resolved without compromise to the inten
Baseline Monitoring

Phot ographic records of the project site shoul d

t ak
rec

Mo n

I n
ef f
I mp
aft
i ns
Des

The
i mp
dr a
mi t
tec
res
dev

Con

Me a
ope
me a
i de
eve
ope

Res

Me a
pha
The
s ho
und
Vis

e over the site, which should be approved b
ords should be submitted to the Project Prop

itoring Locations and Frequency

order to monitor the | andscape and visual i
ectively, al |l the specified and affected LC
| ementation of the mitigation measures durin
ercar e phases of t he Project shoul d be m
pection/ audit.

ign Phase

mitigation measures proposed in the EIA stu
acts should be embodied into the detailed er
wi ngs and contract document s. Designs s hou|
igation measures are fully incorporated and
hnical, structural, drainage, underground wu
ol ved prior to construction and operation of
el op a detailed management programme to mit.i
struction and Operational Phases

sures to mitigate the | andscape and visual
rational phases should be checked to ensure
sures. The progress of the engineering works
ntify the earliest practical opportunities f
nt and action plan for | andscape and visual
rational phaseTsablse s8ummari sed i n

toration and Aftercare Phases

sures to mitigate | andscape and visual i mp a«
ses should be checked to ensure compliance w
success of all planting works intended to
uld be monitored, including long-term maint e
er the detailed management programme. The ev
ual moni toring during the restordaabbe 8n2 af
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Table 8.1 Summary of event and action plan for |l andscape and visual

monitor

Desi gn
checking

Exceedance on

one occasion

Repeated
Exceedance(s)

Check fi
requi

nal desi gn
rements of EP apd

c6héokmseptoaot t he . Ensur e
pRreecpoamrmeendeporemed| al re%%'sﬁ%wentisf

necessary

|l dentify source of - Check report . Propose remedi al
Inform I EC and Con - Check Contractor' - Amend working
Di scuss remedi al [ Di scuss wi t h ET . Recti fy damage
Contractor possible remedi al [ necessary

Ensure remedi al a - Revi ew proposal ¢

i mpl emented measures

Moni t or remedi al a - Check i mpl ement a

has been completed measures

Il dentify source of <« mp&€beck monitoring rrepoPrfopose remedi al
Inform | EC and Conterac€Check Contractor'lss woArkemdg wer bhiordg

compl i ance W

me a s
met hods

and wun

repl acement

me a s

met hods

replacement

I ncrease monitorings fr®geenssyg wi t h ET and RE€ohtfgctdemagen and un
. . ossibl.e rem i al me asaIc@ss ar
Di scuss remedi al act onsI with II‘-_e(g'andI y
Contractor . Review proposal s on remedi al
Moni tor remedi al actlmoenassuurnetsil rectification
has been completed . Check i mpl ementation of remedi al
measures . .
| f exceedance stops, cegse additional

monitoring

Aurecon Updated
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Table 8.2 Summary of event and action plan for | ai

restoration and aftercare phases

Exceedance . ldentify sourcé ofC_hien‘Epkac"tep_ort _
. Discuss remedi al &dtSicdsss wiittth Maintena
Management Agency POssible remedial meas.
. Monitor remedi &l ascutpieprn"si sentiimpl ement at
rectification has Teetendi al measures

compl et ed.
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Cultural Heritage Monitoring

| ntroducti on
The EI'A study has recommended the buildt herit

t he NENT Landfil!]l Extension project. Thi s S
requirements of these measures.

Monitoring Requirements

Details of the EM&A programme for i mpacted c
provided in this section, with the full met h o
the archives for both the <cultural |l andscape
terraces) and the gr@kFiegube iT9el )y emmaricesd | i st
should be preserved by detailed record. It is
mitigation recommendations are fully i mplement
the advice from relevant authorities.
According t o t he approved EI A Report ( AEI Al
Moni toring and Audit Manual approved in 2007,
|l ayers were identified. And it should be noted
no mitigation measures and that the study are
ground covering vegetation and the potential f
exi sts As a result, it is recommended t hat
construction phase, the relevant authorities |
works in the immediate vicinity of the grave
the relevant authorities.

Ngong Tong ( Nort
Western & Centr a

Boul der Path 1

h and West of She
I Section)

The southern section of the path should be su

sections of the path wildl fall within the exte
any sections are found to be within the exte
detailed record should be undertaken and ful fi
Graves

G2, G4, G5, G6, G7, G8, G14, G15, G25, G26 and
record to fulfil the relevant requirements.

Tong To Shan (North Shek Tsai Ha

Boul der Path 2

The southern section of the path should be sul

sections of the path fall within the extension
sections are found to be within the extensi on
record should be undertaken to ful fil the rel e

Aurecon Updated EM& 6Manual Noven
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5 The Relevant Requirements for Sur

Graves

1.

The requirement for the recording of grave
grave inscriptions to be conducted, the ins
format with proper cross-referencing (e.g. i

The requirements for the cartographic surv

The foll owing plans are required:

> Site plans showing the relative | ocations
cultural/fung shui |l andscape (i f any) conc

> Plan(s) showing all structural walls and b

> Elevations of each face of the graves to 1

> At | east t wo cross sections through the
characters of the graves to 1:50;

> Architectural details including decoratior
tablet, chimneys, inscriptions and coupl et
features, moul di ngs, bri ck construction [
hi storical or conservation interest to sca

> Pl an, el evation and cross section of any i
the graves, particularly relating to its <c

» Construction details should be noted such
granite features, etc, to scale 1:10 or as

> The number of courses of brickwork to eacl
appropriate drawings;

> All the plans (apart from details) should

Drawings should be annotated with descriptic
the construction of the princiopal el ement s.

A full set of the cartographic records has t
on or before the date mutually agreed.

The requirements for photographic survey o

Al l the photographic recording should be don

The following recordings are required:

» The historic grave, its associated struct
environment including important trees, typ
etc. Aerial-photos in oblique angles showi
as the associated cultwural/ fung shui | and

» Details of the graves with the following
(a) Il dentification picture including the s
(b) General views of the graves from all s
(c) Obl i que view of the graves; and
(d) Close up of the important details incl

the stone head, spirit stone tablet, pavi

Aurecon Updated EM& 7Manual Noven
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decoration and ornamented features, mo
patterns, and any other items of histori

* Al the photos (size in 5” x 7”7) <captioned
referenced to their location on key drawing:
referenced for easy retrieval and duplicatio

* A full set of photographic records should be
before the date mutually agreed for inclusi
relevant authorities.

4 . Format of the detailed survey of graves toc
before the commencement of the recording.

Cul tural Landscape Features

1. The requirements for cartographic survey o
i mpacted by project should be included:

* The following plans are required:
» Site plans showing the relative | ocations
» Plan(s) showing all structural elements t
» All the plans (apart from details) should

* Drawings should be annotated with written de

* A full set of cartographic records should be
or before the date mutually agreed.

2. The requirements for photographic survey o

Al | the photographic recording should be ¢
negatives. The following recordings are requ
> Gener al vi ews of t he boul der pat h, i ncl

environment .

> Details of the boulder path with the folloc

(a) l dentification picture;

(b) Views of the boulder path from all sides
Al the photos (size in 57 x 77) and slid
Chinese and Engl i sh, and easily referenced t
should be numbered and cross-referenced for
A full set of the photographic records shou
on or before the date mutually agreed for ir

the rel evant authorities.

Aurecon Updated EM& 8Manual Noven
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10 Ecol ogical Monitoring

10. 11 ntroducti on

The EIA stipulated that ecol ogi cal monitoring
design, construction, operation, restoration
Extension to ensure that al | mitigation measu
objectives of design audit for ecology are t
mitigation specified in the EIA Report wildl be
ecologically feasible and effective.

The EM&A objectives for ecology during the <co

should be to ensure that the ecol ogical cont |
procedures recommended ar e carried out as s
construction and operational phase ecological
the overall EM&A progr amme.

The purposes of ecol ogical monitoring and audi
. To verify the accuracy of the predictions ¢
. To detect unpredicted ecol ogical i mpacts ar
. To monitor the effectiveness of the mitigat
. To recommend action plans in response to

mitigation.

The performance of moni toring and audit from

integrated with the overall monitoring and au
information on the commencement and progr amme
enable the ecological monitoring to be prepar

factors.

10. 2Ecol ogi cal Mi tigation Measures
Mi tigation measures required for the Project
preserve ecol ogical resources wil/l be specifi
FEP-01/292/2007. Ecol ogi cal mi tigation measur
construction phase and operation phase incl ude
. Transplantation of three plant species of

area prior to sitdquaol ar apaQisbiontd huery sbaarreo me t
and Bottl ebGoohkly®r @ah iPFdooncpeernas aatnidon t he pl ant
of Endospermum dhkenenbsecat iFimguraer e 0sMown i n

. Translocation on theSemademi at Halesthuwsad ez a
affected by the Project area and monitorin
of $bdmanni at hel phcuossnamuznaintkyl oinn t he transl ocae

. Regul ar site audit and good site practic
nearby natur al habitats and disturbance to
sections (including air, water, noi se, was

sections of this Updated EM&A Manual

Ecol ogi cal mitigation measures to be i mplement
phases should include woodland compensatory pl

Aurecon Updated EM& 9Manual Noven
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compensatory planting is to mitigate for v
ecies composition, and schedule of planting
ecified in Section 8 of the EI A Report, api
ansplantation proposal and | andscape plan to
mmencement of construction of the Project in
ensure the survival and establishment of t
ol ogical monitoring extending to the afterca
art from the standard practices and regul ar
ntract, monitoring of survival , height, h e e
nitored.

od site practices should be i mplemented to
tur al habitats and disturbance to wildlife.
the EI' A report and include:

Pl acement of equipment or stockpile in desi
selected on existing disturbed | and to minim

Restriction of construction activities to
demarcat ed.

Reinstatement of the work areas i mmedi ately
Only well -maintained plant should be operat
regularly during the construction programme.
Machines and plant (such as trucks, cranes)
be shut down between work periods or should
Pl ant known to emit noise strongly in one
so that the noise is directed away from near
Silencers or mufflers on construction equi
mai ntained during the construction works.

Mobile plant should be sited as far away fr
Materi al stockpil es, site office and other
where practicable, to screen noise from on-s
Use of “quiet” plant and working methods.

Construction phase mitigation measures i n
Persons on Construction Site Drainage.

Design and set up of the temporary on-site
the Contractor prior to the commencement of

Design and incorporation of silt/sediment t
to enhance deposition rates and regular r emo

Mi ni mi zati on of sur face excavation wor ks

September ), and in particular, control of si
especially for areas |l ocated near steep sl op
Regul ar inspection and maintenance of al l
sedi ment control structures to ensure proper
particularly following rainstorms.

Provision of oi l interceptors in the drai:H
poll ution sources.

Aurecon Updated EM&N OManual Noven
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10. 3Moni t oring and Audit for Ecol ogy

The ecol ogical monitoring and audit progr amme
this Updated EM&A Manual . Two major component :
and measurements should bleabtlaekel.als summari sec

. Survey and transplantation of the three pla
site clearance; and

. 10-year ecol ogi cal moni toring of compens at
restoration and aftercare phases.

Table 10.1 Ecological monitoring and audit rec
Monitoring paramet¢Frequency, Duration and Respons

Transplantation of plant species of conservation i

Survey of pdfeonhsepyBetween the months of May and A
interest within the
Transplantation of Ladreewets hsrelmbsson aomd early dry se
herbs early November
Moni toring of surv At | east twice a month during t
transplanted specietransplantation and once a mon
mont hs.
The need for any further monito
determined according to the mon
mont h monitoring.
Moni toring of compeDnestaatields iwndil vibedualng!l uded in the
of Endosper mum
Ecol ogi cal moni toring of woodland compensatory pl a
Monitoring of survifAatotgtowfh18&ngelesal th
conditions of plantsga

rterly during the first two
during the following three year

Quarter

l'y during the first two
during fo

Il owing three years of

The need of any further moni t
according t o t he monitoring re
monitoring.

Survey and Transplantation of Plant Species

Preparation work for transplantation of tree.
accordance to DEVB TC(W) No. 4/2020 - Tree Pre
tree transplantation is required, the project
advance for consul tation t o obtain approval,
preparation works for transplanting operation.
Prior to the actual vegetation survey, a prel
initially survey the transect routes and i nves:c
pl ant species of conservation importance. The
conducted after consent of t he survey ef for
Representatives (including EPD and AFCD). Th

conducted by direct observation along the tran

Aurecon Updated EM&N 1Manual Noven
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During the detailed vegetation survey, a total
saplings and three nos. of trees), 23 nos. of
of Tartary, and about 19 clusters of Bottl ebr

proposed construction of the NENTX Landfil]

As a mitigation measure, these plant species o0
to be transplanted in suitable receptor sites
nos. Endospermum trees. One sapling of Il ncens
compensated as it is observed dead during the
were not suitable for transplantation due to |
trees ar e, instead, proposed to be compensate
planting wil!/ be presented in the Tree Preseryv
The recorded I ncense Tree saplings, Lamb of -
proposed t o be transplanted. Met hodol ogy, i
transplantation and post transplantation maint
approved detailed vegetation surveys and trans
Before the commencement of transplantati on,

qual i fied ecologist/ botanist (with at | east

survey) to check if any additional flora spec
mi ssing out within the accessible area of the
As required in Condition 2.9 of the EP and Co
wor ks wi || be carried out before commencement
transplantation maintenance and monitoring wi
transplant and be undertaken before the site c
Ecol ogi cal Monitoring of Compensatory Woodl anc
A qualified ecologist/ botanist who forms a m
design of the compensatory planting in order t
scheme. He/ she should oversee the planting wo
The survival and health condition of individua
moni tored over the 10-years period. Since pl a
years where native species will be planted in
be conducted by phases to ensure survival of r

The Trigger and Action Levels and Event Actio
woodl and plantihagblae.et®.e¥i ned in

The i mplementati on of mi tigation measures an
compl i ance wi t h environment al requirement, a
measures during construction, operation, rest
monitored and audi ted as det ail ed in the E M¢
ecol ogi cal moni toring plans should be devel ope

by EPD and AFCD prior to commencement of const

Aurecon Updated EM&INT 2Manual Noven
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Table 10.2 Trigger and Action Levels and Even
compensatory woodland planting
Mort#ality Trigger Levellll f the Trigger Level i s e

>20% of morta“!e )(/j.erofSthS/d Inform the
sampl ed lanted s |emr1|1edsl aorely. Frequency
P P .'shouPIdc |encrease t o closel
overall survival . .

survi val and resul ts rep

Contractor.
Action Level: |f the Trigger Level is e
>30% of mortalleader shoul d inform all
each transp|anContractor, EPD, AFCD a
i mmedi at el y. The Contrac
propose alternative plan ¢
sol uti on (e. g. repl aceme
according to the requireme
AFCD. Once t he solution
identified and agreed wit
Contractor should i mpl emer
* Total defoliation with no evidence of regene

buds, stem buds.

10. 4Post - Transplantation Maintenanc
Al l transplanted individual s wi || be mai nt ai
(establishment period) after planting to the r
Watering
The transplanted I ncense Tree saplings and Lai
at |l east for the first week post-transplantati
reduced to 2 - 3 times per week throughout the
Watering frequency during the wet season wil
conditions and instruction from the qualified
Fresh water should be used for watering. Wate
sprinkler and in such a manner that compacti on
wi || not arise. Direct watering onto the | eav
specimens in water should be avoided.

For the Bottlebrush Orchid, since they wild.l b
stream bed of the receptor site, watering ca
according to the site conditions and instruct.i
However, the orchids should be checked for t
frequency as that for the transplanted I ncense

Pruning, Weeding and Pest Control

Regul ar weeding and pest control shoul d be
transplantation maintenance peMibkdni &nipi enavahh
found in the receptor sites should be removed
instructed by the qualified ecologist or botar
to prevent accident al damage to the transplant

Aurecon Updated EM&N 3Manual Noven
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The Contractor should regularly check for any
the regul ar mai ntenance and monitoring event:
control should be avoided, as far as practic
transplanted specimens should be removed manue
Pruning may be carried out, if necessary, afte
insect/ fungal infested stems of the transplant
Al l weeds and rubbish resulting from the weec
should be disposed of by the Contractor.
Fertilization
The need of fertilization wil!]l be determined |
of the | atest growth performance of the trans
Orchi d, if fertilization is considered necess:
the standard fertiliser for horticultural use
SPost - Transplantation Monitori ng
The survival and growth of the transplanted s
ecol ogi st or botani st at | east twice a mont
transplantation and once a month in the foll ow
moni toring wildl be reviewed and determined ac
172-month monitoring.
The monitoring parameters wil. include but ar e
and growth performance of each of the transpl ¢
records of the transplanted individuals wild/l b
Moreover, during construction, operation, rest
inspection wild.l be conducted on a weekly basi
di sturbance on habitat adjacent to the work ar
audited as part of the site audit programme.
The monitoring of the compensated individuals
year period wunder the ecological monitoring
monitoring requirements wil/ be presented in t
wi || be submitted to EPD and AFCD for record.
Reporting
Monitoring results from each monitoring event
on a monthly basis throughout the post-transp
period for a peri od of 12 mont hs. Mont hl y R
information. The first monthly report will als
not |l imited to an update description of the p
health conditions and photos of the transpl ant
. Date(s) of monitoring and maintenance i mpl e
. Key findings of the post-transplantation
photographic records of the transplanted pl a
Aurecon Updated EM&N 4Manual Noven
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receptor site(s) and conditi AppeadifkchhrE &4 r an:
sampl e data sheet);
. Recommendati on on post-transplantation main
. Key maintenance activities conducted in the
10. 6Post - Transl ocation Monitoring &

As required i n FEP conditi on 2.8 and the EI /
monitoring on the endemaonfaktksadwphehalckablkl/ o
carried out according to the submission appr
commencement of construction of the Project.

Particularly, t he EI'A Report Approval Condi t

monitoring activities to monitor the establis
given to tSHhe zeandk@mimani ty in the translocated ¢
The post-translocation monitoring wild.l be con
mar k-recapture method. Mar k-recapture met hod
where animals are marked and detected | ater b
used to estimate popul ation si ze 8Sandz asnukrlvoinv al
individuals in the recipient site.

For the monitoring frequency, the post-translo
a month (at night-time) for the first 3 monthse
wi || be done quarterly after the third month
mi ni mal di sturbance wil/ be created tzantkhenne
community in the recipient site.

Reporting

During the translocation works, a data sheet
the data and findings of the translocation sur
physical environment of the capture and reci

col |l et edanWwi bh be included i n t he Detail ed
submitted to EPD and AFCD within 14 working d
transl ocation activities.
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11 Environment al Audi t

11.1Site I nspection
Site i nspection provi des a direct means to
environment al protection and pollution control
routinely to inspect construction activities
properl y. Site inspection is one of the most e
requirements on-site.

The ET Leader should be responsible to for mul
requirements, deficiency and action reporting
wor ks. Within 21 days of the commencement of
shoul d submit a proposal for site inspection
procedures to the Contractor for agreement and
for rectification should be made known to the
Regul ar site inspections should be carried ou
i nspection should not be I imited to the envir
mitigation measures within the site. The i nspe
environment al situations outside the works ar
directly or indirectly, by the works activiti
the following information when conducting site
. Recommendati ons in EI A Report on the envir
control mitigation measures,;
. Wor ks progress and progr amme;
. Il ndi vidual works methodol ogy and proposal s,
pollution control measures,;
. Contract specifications on environment al pr
. Rel evant environment al protection and pol | u
. Previous site inspection results.
The Contractor should keep the ET Leader wupdat
construction contract necessary to carry out t
and associated recommendations for i mprovemen
and pollution control works should be submitt
hours after inspection. The Contractor should
recommended in the site inspection and the de
formulated by the ET Leader to report on an
subsequently. Ad-hoc site inspections should b
problems were identified. I nspections may al s
environment al compl aints or as part of the in
for the EM&A programme.

11. 2Compl i ance with Environment al Rec
There are contractual environment al protecti ol
wel | as environment al protection and pollutio
whi ch construction activities should comply. A
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the Contractor to the | C for approval shoul d
vetting to ensure sufficient environment al pr

have been included. AppebBMi ® ICs included in

The ET Leader should review the progress and
check that relevant environment al l egi sl atior
foreseeable potential for violating the | aws
regularly copy the relevant documents to the
checking should be conducted. Such documents
wor ks progress reports, works programme, coOrre
environment al |l icenses/ permits under the envi
copies of all valid environment al |l icenses/ per
Leader's inspection upon request.

The ET Leader should advise the | EC and Cont

nonconformance with the contractual and | egis
protection and pollution control for follow-up
that the current status on environment al Il i ce
protection and pollution control preparation w
specified requirements, the ET Leader should a
and | EC accordingly. Upon receipt of such a
i mmediate action to rectify the situation. Th

ensur e that appropriate action has been t ake

r

equirements.

3Environment al Compl ai nt s

Al'l environmental complaints should be referre

ET Leader should undertake the following proce

. Log the compl aint and date of receipt into
I EC i mmedi atel vy;

. Investigate the complaint to determine its
problem would be due to the project works ac

. Il dentify the mitigation measures in consul
valid and due to the project works;

. Advise the Contractor i f further mitigation

Review the Contractor
and updated situati on;

s response to the idc¢

I f the complaint was transferred from the E
on the status of the compl aint investigatio
frame as assigned by the EPD;

Conduct additional moni toring and audit to
review the circumstances | eading to the comp
Report the investigation findings and subs

source of complaint was originated from the
within the timeframe as assigned by the EPD;

Record the environment al compl aint, i nvest
investigation findings in the monthly EM&A r

Aurecon Updated EM&N 7Manual Noven
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12 Reporting

12. 1Gener al

Reports should be provided in an electroni c me
submission to the EPD. Al l the monitoring dat
submitted on diskettes or other agreed medi a.
submitted should be separately agreed. The typ
prepare and submit include Baseline Moni tori
Quarterly EM&A Summary Report, Annual EM&A Re
Review Report during the completion and cessat

12. 2Baseline Monitoring Report

The ET Leader should prepare and submit a Base

within four weeks before t he commencement 0

commencement of operation. Baseline Environme

certified by the ET and verified by the | EC. A

Report shall be provided upon request by the

should include at |l east the foll owing:

. Up to half a page executive summary;

. Brief project background;

. Drawings showing baseline monitoring |l ocati

. Monitoring results (both hard and soft copi
name of | aboratory and types of equi pment us:
moni tored, moni toring | ocations, dat e, ti me,
assurance (QA) / quality control (QC) resul't

. Details of influencing factors including nm

weat her conditions and other factors during
resul ts;

. Determination of the Action and Limit Leve
statistical analysis of the baseline data, t
significant di fference between control and
moni tored;

. Revisions for inclusion in the Updated EM&A

. Comment s, recommendati ons and concl usions.

12. 3l mpact EM&A Repor't

The results and findings of all phases of EM&,
Mont hly, Quarterly, Annual and Final EM&A Rep
reports should be submitted within 2 weeks aft

Each EM&A report should be certified by the

submi ssion to the EPD. Prior to submission of
Leader should IlIiaise with all parties for the
report in both hard copy and el ectronic mediur
number, parameter and |l ocation for i mpact mo I

Aurecon Updated EM&T 8Manual Noven
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needed, so as to cater any changes in the b
environment .

First Mont hly EM&A Report

The first Monthly EM&A Report should include &

Executive summary (1-2 pages): Exceedance:
notifications of summons and successful pr o
future key issues;

Brief project information: Project organi s
names and telephone number s, project progr at
wor ks undertaken during the mont h;

Environment al performance status: Wor ks u
illustrations (e.g. |l ocation of works, daily
the project area, environment al sensitive r
control/ reference | ocations (with co-ordina

Brief summary of EM&A requirements: Al mo
quality performance | imits (A/L Levels), EAP
recommended in the EI A Report, and contractu

| mpl ementation status of mitigation measure
of environment al protection and poll ution
recommended in EIA Report,;

Moni toring results (in both hard and soft
Moni toring methodol ogy, name of | aboratory
deployed and calibration detail s, parameters
ti me, frequency and durati on, weat her cond|
moni toring results, and QA/QC results and de
Non-compliance, compl aints and notificati
prosecutions: Record of all non-compliance o0
quality performance |l imits (A/L Levels), con
each media e.g. |l ocations and nature of co
consultation undertaken, actions and foll ow
summary, notification of summons and succes
current environment al protection/pollution c¢;
nature of the breaches, investigation, foll o
reasons for and the implications of non-conm
prosecutions including review of poll ution
description of the actions taken in the eve
reporting and any foll ow-up procedures relat
Ot her information: Account of future key
programme and method statement s, advice on
comment s on effectiveness and efficiency
recommendations on any i mprovement in the EM

Subsequent Monthly EM&A Reports

Subsequent monthly EM&A reports should include

Executive summary (1-2 pages): Breaches
notifications of summons and successful pr o
future key issues;

Aurecon Updated EM&N 9Manual Noven
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Brief project informati on: Project organi s
names and telephone number s, project progr at
wor ks undertaken during the mont h;

Environment al performance status: Wor ks u |
illustrations (e.g. location of works, daily
the project area, environment al sensitive r
control/ reference | ocations (with co-ordina

| mpl ementation status of mitigation measure
of environment al protection and poll ution
recommended in EIA Report;

Monitoring results (in both hard and soft
Moni toring methodol ogy, name of | aboratory
deployed and calibration detail s, parameters
ti me, frequency and durati on, weat her cond|
moni toring results, and QA/QC results and de

Non-compliance, compl aints and notificati
prosecutions: Record of all non-compliance o0
quality performance |l imits (A/L Levels), con
each media e.g. |l ocations and nature of co
consultation undertaken, actions and foll ow
summary, notification of summons and succes
current environment al protection/pollution c¢;
nature of the breaches, investigation, foll o
reasons for and the implications of non-cornm
prosecutions including review of poll ution
description of the actions taken in the eve
reporting and foll ow-up procedures related t

To summarize the monthly finding for post-t

crab and post-transplantation monitoring of
speci es;

Ot her i nformati on: Account of future key
programme and method statement s, advice on
comment s on effectiveness and efficiency
recommendations on any i mprovement in the EM
the reporting mont h; and

Appendi x: A/L level s, graphical plots of t
stations over the past 4 reporting periods
annotated against the major activities being

weat her conditions during the period, and al
moni toring results, moni toring schedule for
cumul ative statistics on compl aint s, noti fi
prosecutions, and outstanding issues and def

Aurecon Updated EM&BOManual Noven
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Quarterly EM&A Summary Reports

Quarterly EM&A Summary Report of around 5 pa:
i nformation:

. Executive summary (1-2 pages);

. Brief project information including a syno
progr amme, contacts of key personnel of the
works undertaken during the reporting quarte

. Brief summary of EM&A requirements &e. g. mo
quality performance | imits (A/L Levels), and
recommended in the EI A Report;

. Advi ce on i mpl ementati on status of envir.

control/mitigation measures as recommended i
the updated EMI S;

. Drawi ngs showing the project area, envirorl
moni toring and control |l ocations;

. Graphical plots of trends in monitored par
| ast mont h of the previous quarter and the
monitoring | ocations annotated against: maj c
weat her conditions, and other factors which

during the reporting quarter;

. Advice on the waste management status;

. Summary of non-compliance or exceedances
performance | imits (A/L Levels);

. Brief review of the reasons for and i mpliceze
of pollution sources and working procedures;

. Summary description of action taken in the
procedures related to any earlier non-compl

. Summari sed records of all compl aints recei\
|l iai son and consultation undertaken, foll ow-

. Comment s (e. g. a review of the effectiven
mitigation measures and performance of the e
the overall EM&A progr amme) , recommendati ons

programme) and conclusion for the reporting

. Project Proponent’s contacts and any hotli
make enquiries.

Annual EM&A Review Reports

The Annual EM&A Report should include at | east

. Executive summary (1-2 pages);

. Dr awi ngs showing t he project area, envir
moni toring and control | ocations;

. Brief project information including a synop
key personnel of the EM&A progr amme, and syr

the past 172 mont hs;

Aurecon Updated EM& 1Manual Noven
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Brief summary of EM&A requirements e. g. en
recommended i n t he EI A Report, environment
environment al quality performance | imits (A/
and EAP;

Summary of the i mplementation status of env.
control/mitigation measures as recommended
summari sed in the updated EMI S;

Graphical plots and statistical anal ysis of

annotated against major activities carried o
factors which might affect the monitoring re:

Summary of non-compliance or exceedances (o
performance |l imits (A/L Levels);

Review of t he reasons for and i mplications
poll ution sources and working procedures as
Description of actions taken in the event of
Summary record of all complaints received (wr
and consultation undertaken, follow-up acti ol

Summary record of notifications of summons
breaches of the current environment al prote
| ocations and nature of the breaches, i nves
resul ts;

Review of the validity of EI'A predictions ar
recommendati ons, and

Comment s (e. g. a review of the effectivenes
mitigation measures and performance of the e
the overall EM&A programme); and
Recommendati ons and conclusions (e.g. revi ew
programme to cost-effectively identify deter

rectification action when necessary) of the |

Final EM&A Review Report

The Final EM&A Review Reports should be submi
cessation of each project phases including the
and Aftercare Phases. The report should includ

Executive summary (1-2 pages);

Drawi ngs showing t he project area, envir.
monitoring and control | ocations;

Brief project information including a synop
key personnel of the EM&A programme, and sync
entire reporting project phase;

Brief summary of EM&A requirements e. g. en
recommended i n t he EI A Report, environment
environment al qguality performance | imits (A/
and EAP;

Aurecon Updated EM& 2Manual Noven
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. Summary of the i mplementation status of en
control/mitigation measur es as recommended
summari sed in the updated EMI S;
. Graphical pl ot s and statistical anal ysi s C
annotated against major activities carried o

factors which might affect the monitoring re
phase;

. Summary of non-compliance or exceedances
performance | imits (A/L Levels);

. Review of t he reasons for and i mplication
poll ution sources and working procedures as

. Description of actions taken in the event o

. Summary record of all complaints received (
and consultation undertaken, follow-up acti ol

. Summary record of notifications of summon
breaches of the current environment al prote
| ocations and nature of the breaches, i nves
resul ts;

. Review of the validity of EI'A predictions
recommendati ons, and

. Comment s (e. g. a review of the effectiven
mitigation measures and performance of the e
the overall EM&A programme); and

. Recommendati ons and conclusions (e.g. revi
programme to cost-effectively identify deter

rectification action when necessary) of the

12. 4Dat a Keeping

No site-based documents such as monitoring fie

site inspection for ms, etc should be required
However, any such document s shoul d be well k
inspection on request. Al | rel evant i nformati
recorded. Al monitoring data should also be r
copy readily available on request. The data fc
documents and data should be kept for at | east

12. 5l nterim Notification of Environme

With reference to the EAP, when the environmer
Level s) are exceeded, the ET Leader shoul d i
Proponent and EPD, as appropriate. The notific
to the | EC and EPD on the results of the inves
action taken, with necessary follow-up propossa

Aurecon Updated EM&3Manual Noven



New Territor

East
d EM&A Manual

ppendi X

ent ati ve

ies (NENT)

A
Out

Landfill Ext ensi on

ne

Aurecon

Progr amme

Updated EM&4Manual Noven



NORTH EAST NEW TERRITORIES LANDFILL EXTENSION CONTRACT NO. EP/SP/77/15

NENT LANDFILL EXTENSION TENTATIVE OUTLINE PROGRAMME

EXISTING NENT LANDFILL:

NENT LANDFILL EXTENSION:

Operation + Partial Capping
Capping + Restoration
Aftercare

Activities

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
Q1Q20Q03Q4Q102030Q40Q1 02030401 02030401 Q20304010203 04Q1Q20Q3Q4Q1 Q2030401 02Q3040Q1Q2Q3 04010203 0Q40Q1 Q20304 Q1 0203 Q4Q1 Q203 Q4

36 37 38

39

Phase 1

Site Clearance

Excavation & Site formation

Installation of Liner Leachate & LFG System

Waste filling (within Phase 1 area)

Phase 2

Site Clearance

Excavation & Site formation

Installation of Liner Leachate & LFG System

Waste filling (within Phase 2 area)

Phase 3

Site Clearance

Excavation & Site formation

Installation of Liner Leachate & LFG System

Waste filling (within Phase 3 area)

Restoration Period
Installation of Final Capping

Planting & Landscaping

Aftercare Period (30 Years)

Notes: The Landfill Extension will start receiving waste only when the existing NENT Landfill has ceased operation.
The Commencement of NENT Landfill Extension has yet to be determined as it depends on the actual waste disposal rate in the forthcoming period.
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Appendi x B

Project Organization Chart
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Aurecon - Aurecon Hong Kong Limited
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Appendi x C

Environment al Mi tigation | mpl
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North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA Final Odour EM&A Recommended Precautionary/Mitigation Measures Objectives Who to Location of the | When to implement | What requirement or
Ref. Impact Log (to be implemented when the trigger level is exceeded, where of the implement measures the measures? standards for the
Assessment Ref. necessary) Recommen | the measures to achieve?
ded measures?
Measures &
Main
Concerns to
address
Air Quality
S3.8.1 -- S3.1.8 The contractor shall be responsible for the design and Good Contractor Entire NENT Construction and To control the dust impact
implementation of these measures: construction Landfill Restoration phases | to within the criteria of
e  Dust emission from construction vehicle movement are site Extension site EIA Report (Register No.
confined within the worksites area. practices to AEIAR-111/2007)
e  Watering facilities will be provided at every designated control the
vehicular exit point; and dust impact
e  Good site practice is recommended during construction at the
phase. Covering with impermeable sheet should be nearby
provided for the inactive tipping area. sensitive
receivers to
within the
relevant
criteria.
S3.8.2 -- S3.3.2 The following measures shall be exercised for stack discharge | Minimize Contractor Flare. ASP and | Operational and TM-EIA, Annex 4
from Ammonia Stripping Plant (ASP), Flare and LFG Power the release LFG Power Restoration phases
Generator: of harmful Generator of
e The maximum allowable discharge limit for ASP, flare and | air pollutant NENT
LFG power generator should be specified in the design | to the Extension
specification. atmosphere

e Owing to the requirement for the installation of stack, the
design requirement shall be submitted to IEC and IC for
vetting by the Contractor.

e  Subject to the subsequent EPD’s requirement on chimney
installation, once every 3 months regular stack monitoring
of vinyl chloride, benzene, TOC, NOx 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 for approval.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

Extension, the overall leachate treatment facilities include:

All new raw leachate storage tanks stripped leachate
holding tanks, SBRs, treated leachate holding tanks and
sludge holding tanks shall be installed with covers and
deodourisers. The covers will be air tight to prevent release
of odour from the facilities into atmosphere. Foul air
underneath the covers will be drawn through deodourisers
and be discharged after treatment. The deodourisers shall
be designed for odour removal efficiency of at least 99%.
Adopted updated treatment method such as Sequencing
Batch Reactor for future leachate treatment. Provision of
ventilated cover for the leachate storage lagoons / storage
tanks and emissions extracted to suitable odour removal
filters with odour removal efficiency of 99%.

Ferric nitrate or sodium hypochlorite or ferric chloride 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.

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.

The overall arrangement should be investigated in details
by the Contractor and agreed with IEC and EPD.

Enhancement to
improve the air
quality and visual
impact to nearby
sensitive
receivers

(Existing and
Future
leachate
treatment
plants)

Restoration
phases

EIA Final Odour EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of the | When to What requirement or
Ref. Impact Log (to be implemented when the trigger level is exceeded, where Recommended implement measures implement the standards for the
Assessment Ref. necessary) Measures & Main | the measures? measures to achieve?
Concerns to measures?
address
S3.8.2 -- S3.3.3 | For the proposed leachate treatment plant in NENT Landfill | Environmental Contractor Lagoons Operational and Environmental

Enhancement




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA Final Odour EM&A | Recommended Precautionary/Mitigation Measures Objectives of the | Who to Location of When to What requirement or
Ref. Impact Log (to be implemented when the trigger level is exceeded, where Recommended implement the the implement the standards for the
Assessment Ref necessary) Measures & Main | measures? measures measures? measures to achieve?
Concerns to
address
S3.8.2 -- S3.3.4 | The following are some odour precautionary measures that Minimize the EPD-LDG/ Tipping Operational Environmental Initiative
shall be considered by EPD and FEHD: potential odour Contractor areas and phase
e As an improvement measure to enhance to environmental | impact for tipping transfer
standard for waste transfer, EPD could take the initiative to | area to nearby station
recommend others to use enclosed type RCV (dominantly | sensitive
government and sludge types). receivers
e  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).
S3.8.2 S5 S3.3.5 | The contractor shall exercise adequate precautionary | Minimize the Contractor Tipping Operational TM-EIA, Annex 4
measures to minimize any potential odour nuisance from waste | potential odour areas phase
tipping activities: impact for tipping Odour patrol with 2
. . area to nearby Odour Intensity or below
e The use of alternative daily cover (less permeable layer) " . .
. . . ; sensitive at ASR without causing
instead of inert material should be considered under worst- receivers potential odour nuisance

case weather condition, subject to EM&A Programme.

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.

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.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA Final Odour EM&A | Recommended Precautionary/Mitigation Measures Objectives of the | Who to Location of When to What requirement or
Ref. Impact Log (to be implemented when the trigger level is exceeded, where Recommended implement the the implement the standards for the
Assessment Ref necessary) Measures & Main | measures? measures measures? measures to achieve?
Concerns to
address
S3.8.2 S5 83.3.5 | ¢« In accordance with some reference from New Zealand, | Minimize the Contractor Tipping Operational TM-EIA, Annex 4
odour from active tipping area can be much reduced if the | potential odour areas phase
waste is covered by sandwich covering material such that | impact for tipping Odour patrol with 2
it is confined in a solid/semi solid condition. Such covering | area to nearby Odour Intensity or below
material will be acted as sandwich protective layers to | sensitive at ASR without causing
block the interaction of waste. Only diffusion mode (small | receivers potential odour nuisance

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.

e  Only one active waste tipping area, with size of not greater
than 1,200m? shall be operated at NENTX landfill.

e Active waste tipping faces shall be compacted and cover
with 150mm thick soil and Posi-shell at the end of each
working day.

e The special wastes after disposal at the special trench
shall be immediately covered with 300mm soil and shall be
covered by another 150 mm soil and Posi-shell at the end
of each working day.

e All inactive phases of NENTX shall be covered with 300
mm to 600 mm thick soil and impermeabile liner.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA
Ref.

Final Odour
Impact
Assessment

EM&A
Log
Ref

Recommended Precautionary/Mitigation Measures
(to be implemented when the trigger level is exceeded, where
necessary)

Objectives of the
Recommended
Measures & Main
Concerns to
address

Who to
implement the
measures?

Location of
the
measures

When to
implement the
measures?

What requirement or
standards for the
measures to achieve?

S3.8.2

S3.3.6

The following measures shall be exercised for the VOC surface
emission:

The arrangement of the landfill gas collection system and
surface covering material for inactive tipping area shall be
reviewed by Contractor every 5 year to identify any mode
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 maximize the efficiency of the system. A review
report should be prepared by the Contractor for the
submission to IEC on the implementation/arrangement of
LFG extraction system. The first review report should be
submitted to 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).
Detail sampling and measurement of VOCs in 3-monthly
intervals should be conducted for more data to assess the
landfill performance.

Minimize the
release of
harmful VOC to
the environment

Contractor

Active,
Inactive and
Restored
Tipping
areas

Operational,
Restoration and
Aftercare phases

TM-EIA, Annex 4

Notes :

Entire NENT Landfill Extension site includes Office, Waste Reception Area, Leachate Treatment Works, LFG Treatment Works, Active, Inactive and Restored Tipping Areas.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

phase

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement | the implement the | standards for the
Ref Measures & Main the measures measures? measures to achieve?
Concerns to address measures?
Construction Noise
S4 S4.9 1) Use of good site practices to limit noise emissions by considering the | Control construction Contractor | Entire Construction Noise Control Ordinance
following: airborne noise by construction | phase
e  Only well-maintained plant should be operated on-site and plant should be | means of good site site
serviced regularly during the construction programme; practices
e 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;
e Plant known to emit noise strongly in one direction, where possible, be
orientated so that the noise is directed away from nearby NSRs;
e Silencers or mufflers on construction equipment should be properly fitted
and maintained during the construction works;
e Mobile plant should be sited as far away from NSRs as possible and
practicable;
. Material stockpiles, mobile container site officer and other structures should
be effectively utilised, where practicable, to screen noise from on-site
construction activities.
S4 S4.9 2) Select “Quiet plants” which comply with the BS 5228 Part 1 or TM Reduce the noise Contractor | Entire Construction Noise Control Ordinance
standards. levels of plant items construction | phase &its TM
site
Annex 5, TM-EIA
Operation Noise
S4 S4.9 3) Select "Quiet plants” which comply with the BS 5228 Part 1 or TM Reduce the noise Contractor | Entire Operational Noise Control Ordinance
standards. levels of plant items construction and &its TM
site Restoration

Annex 5, TM-EIA




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement standards for the
Ref Measures & Main the the measures to achieve?
Concerns to address measures? measures?
Construction Runoff
S5.8.1 S5.2.1 | Construction on Site Runoff Control construction Contractor Entire Construction ProPECC PN 1/94
e At the start of site establishment, perimeter cut-off drains to direct off-site | runoff and erosion construction phase

water around the site should be constructed with internal drainage works
and erosion and sedimentation control facilities implemented. Channels
(both temporary and permanent drainage pipes and culverts), earth bunds
or sand bag barriers should be provided on site to direct stormwater to silt
removal facilities.

The dikes or embankments for flood protection should be implemented
around the boundaries of earthwork areas. Temporary ditches should be
provided to facilitate the runoff discharge into an appropriate watercourse,
through a silt/sediment trap. The sediment/silt traps should be incorporated
in the permanent drainage channels to enhance deposition rates.

The design of efficient silt removal facilities should be based on the
guidelines in Appendix A1 of ProPECC PN 1/94, which states that the
retention time for silts and sediment traps should be 5 minutes under
maximum flow conditions.

Construction works should be programmed to minimize surface excavation
works during the rainy seasons (April to September). All exposed earth
areas should be completed and vegetated as soon as possible after
earthworks have been completed, or alternatively, within 14 days of the
cessation of earthworks where practicable. If excavation of soil cannot be
avoided during the rainy season, or at any time of year when rainstorms
are likely, exposed slope surfaces should be covered by tarpaulin or other
means.

The overall slope of the site should be kept to a minimum to reduce the
erosive potential of surface water flows, and all traffic areas and access
roads protected by coarse stone ballast. An additional advantage accruing
from the use of crushed stone is the positive traction gained during
prolonged periods of inclement weather and the reduction of surface sheet
flows.

All drainage facilities and erosion and sediment control structures should
be regularly inspected and maintained to ensure proper and efficient
operation at all times and particularly following rainstorms. Deposited silt
and grit should be removed regularly and disposed of by spreading evenly
over stable, vegetated areas.

from site surface,
drainage channel,
stockpiles, wheel
washing facilities, etc
to minimize water
quality during
construction stage

site

Water Pollution Control
Ordinance




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement standards for the
Ref Measures & Main the the measures to achieve?
Concerns to address measures? measures?

Construction Runoff (Cont’d)

85.81 | §5.21 | ¢ Measures should be taken to minimise the ingress of site drainage into | Control construction Contractor | Entire Construction | ProPECC PN 1/94
excavations. If the excavation of trenches in wet periods is necessary, they | runoff and erosion Construction | phase
should be dug and backfilled in short sections wherever practicable. Water | from site surface, site Water Pollution Control

pumped out from trenches or foundation excavations should be discharged
into storm drains via silt removal facilities.

Open stockpiles of construction materials (for example, aggregates, sand
and fill material) of more than 50 m® should be covered with tarpaulin or
similar fabric during rainstorms. Measures should be taken to prevent the
washing away of construction materials, soil, silt or debris into any drainage
system.

Manholes (including newly constructed ones) should always be adequately
covered and temporarily sealed so as to prevent silt, construction materials
or debris being washed into the drainage system and storm runoff being
directed into foul sewers.

Precautions to be taken at any time of year when rainstorms are likely,
actions to be taken when a rainstorm is imminent or forecasted, and actions
to be taken during or after rainstorms are summarised in Appendix A2 of
ProPECC PN 1/94. Particular attention should be paid to the control of silly
surface runoff during storm events, especially for areas located near steep
slopes.

All vehicles and plant should be cleaned before leaving a construction site
to ensure no earth, mud, debris and the like is deposited by them on roads.
An adequately designed and sited wheel washing bay should be provided
at every construction site exit. Wash-water should have sand and silt
settled out and removed at least on a weekly basis to ensure the continued
efficiency of the process. The section of access road leading to, and exiting
from, the wheel-wash bay to the public road should be paved with sufficient
backfall toward the wheel-wash bay to prevent vehicle tracking of soil and
silly water to public roads and drains.

Oil interceptors should be provided in the site drainage system downstream
of any oil/fuel pollution sources. The oil interceptors should be emptied and
cleaned regularly to prevent the release of oil and grease into the storm
water drainage system after accidental spillage. A bypass should be
provided for the oil interceptors to prevent flushing during heavy rain.

drainage channel,
stockpiles, wheel
washing facilities, etc
to minimize water
quality during
construction stage

Ordinance




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement standards for the
Ref Measures & Main the the measures to achieve?
Concerns to address measures? measures?
Construction Runoff
S5.8.1 S5.2.1 | ¢  Construction solid waste, debris and rubbish on site should be collected, | Control construction Contractor Entire Construction ProPECC PN 1/94
handled and disposed of properly to avoid water quality impacts. | runoff and erosion construction phase
Requirements for solid waste management are detailed in Section 6 of this | from site surface, site Water Pollution Control
Report. drainage channel, Ordinance
e All fuel tanks and storage areas should be provided with docks and sited | stockpiles, wheel
on sealed areas, within bunds of a capacity equal to 110% of the storage | washing facilities, etc
capacity of the largest tank to prevent spilled fuel oils from reaching water | to minimize water
sensitive receivers nearby. quality during
e To prevent pollution risks arising from works area (waste reception area) | construction stage
and haul roads, intercepting bund or barrier along the roadside should be
constructed.
S5.8.1 S5.2.1 | Sewage Effluent from Workforce Control sewage Contractor On-site Construction ProPECC PN 1/94
e Portable chemical toilets and sewage holding tanks are recommended for | effluent arising from sanitary phase
handling the construction sewage generated by the workforce. A licensed | the sanitary facilities facilities Water Pollution Control
contractor should be employed to provide appropriate and adequate | provided for the on- Ordinance
portable toilets and be responsible for appropriate disposal and | site construction
maintenance. workforce Waste Disposal
¢ Notices will be posted at conspicuous locations to remind the workers not Ordinance
to discharge any sewage or wastewater into the nearby environment during
the construction phase of the Project.
e Regular environmental audit on the construction site can provide an
effective control of any malpractices and can achieve continual
improvement of environmental performance on site.
S5.8.1 S5.2.1 | Accidental Spillage of Chemical Control of chemical Contractor Service Construction ProPECC PN 1/94
Any service workshop and maintenance facilities shall be located within a | leakage workshop phase
bunded area, and sumps and oil interceptors shall be provided. Maintenance of and Water Pollution Control
equipment involving activities with potential for leakage and spillage will only be maintenance Ordinance
undertaken within the areas. facilities
Waste Disposal
Ordinance
Operational Water Quality
S5.8.2 | S5.2.2 | Formulate contingency Plan on Accidental Leakage of Leachate Control contamination | Contractor Drainage Operational, TM-water
e Design Contingency Plan for Groundwater Contamination to surface and ground system Restoration
e  Design Contingency Plan for Surface Water Contamination water and Aftercare | Water Pollution Control
phases Ordinance




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EA EM&A | Recommended Precautionary/Mitigation Measures (to be implemented when the Objectives of the Who to Location of When to What requirement or
Ref. Log trigger level is exceeded, where necessary) Recommendation | implement the measures | implement standards for the
Ref Measures & Main | the the measures to achieve?
Concerns to measures? measures?
address
S5.8.2 | S5.2.2 | Hydroseeding will be applied on the surface of stockpiled soil and on temporary soil | Control Contractor Drainage Operational, TM-water
covers for inactive tipping areas to prevent soil erosion during rainy season. contamination to system Restoration
surface and and Aftercare | Water Pollution Control
ground water phases Ordinance
S5.8.2 | S5.2.2 | Monitoring of the surface water discharges and groundwater discharge under the | Control run off and | Contractor Surface and Operational, Water Pollution Control
environmental monitoring programme. underground underground | Restoration Ordinance
water leakage water system | and Aftercare
phases TM-water
Erosion Control Measures
S5.8.2 S5.2.2 | Erosion Control /Measures Erosion control Contractor Drainage Construction, ProPECC PN 1/94
a. Preserve Natural Vegetation system Operational,
This Best Management Practices will involve preserving natural vegetation to Restoration Water Pollution Control
the greatest extent possible during the construction process. and after and Aftercare | Ordinance
construction where appropriate. Maintaining natural vegetation is the most phases

effective and inexpensive form of erosion prevention control.

b. Provision of Buffer Zone
A buffer zone consists of an undisturbed area or strip of natural vegetation or
an established suitable planting adjacent to a disturbed area that reduces
erosion and runoff. The rooted vegetation holds soils acts as a wind break and
filters runoff that may leave the site.

c. Seeding (Temporary/Permanent)
A well-established vegetative cover is one of the most effective methods of
reducing erosion. Vegetation should be established on construction sites as the
slopes are finished, rather than waiting until all the grading is complete. Besides,
Hydroseeding will be applied on the surface of stockpiled soil and on temporary
soil covers for inactive tipping areas to prevent soil erosion during rainy season.

d. Ground Cover
Ground Cover is a protective layer of straw or other suitable material applied to
the soil surface. Straw mulch and/or hydromulch are also used in conjunction
with seeding of critical areas for the establishment of temporary or permanent
vegetation. Ground cover provides immediate temporary protection from
erosion. Mulch also enhances plant establishment by conserving moisture,
holding fertilizer, seed, and topsoil in place, and moderating soil temperatures.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement standards for the
Ref Measures & Main | the the measures to achieve?
Concerns to measures? measures?
address
Erosion Control Measures
S5.8.2 | S5.2.2 | e. Hydraulic Application Erosion control Contractor Drainage Construction, | ProPECC PN 1/94
Hydraulic application is a mechanical method of applying erosion control materials system Operational,
to bare soil in order to establish erosion-resistant vegetation on disturbed areas and Restoration Water Pollution Control
critical slopes. By using hydraulic equipment, soil amendments, mulch, tackifying and Aftercare | Ordinance
agents, Bonded Fiber Matrix (BFM) and liquid co-polymers can be uniformly phases

broadcast, as homogenous slurry, onto the soil. These erosion and dust control
materials can often be applied in one operation.

f. Sod

Establishes permanent turf for immediate erosion protection and stabilizes
rainageways.

g. Matting

There are numerous erosion control products available that can be described in
various ways, such as matting, blankets, fabric and nets. These products are
referred as matting. A wide range of materials and combination of materials are used
to produce matting including, but not limited to: straw, jute, wood fiber, coir (coconut
fiber), plastic netting, and Bonded Fiber Matrix. The selection of matting materials
for a site can make a significant difference in the effectiveness of the Best
Management Practices.

h. Plastic Sheeting

Plastic Sheeting will provide immediate protection to slopes and stockpiles.
However, it has been known to transfer erosion problems because water will sheet
flow off the plastic at high velocity. This is usually attributable to poor application,
installation and maintenance.

i. Dust Control

Dust Control is one preventative measure to minimize the wind transport of soil,
prevent traffic hazards and reduce sediment transported by wind and deposited in
water resources.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA Ref.

EM&A
Log Ref

Recommended Precautionary/Mitigation Measures
(to be implemented when the trigger level is exceeded, where
necessary)

Objectives of the
Recommended
Measures & Main
Concerns to
address

Who to implement
the measures?

Location of the
measures

When to implement
the measures?

What requirement
or standards for the
measures to
achieve?

Surface Water Drainag

e System

S5.8.2

S5.2.2

Temporary surface water drainage system will be provided to
manage runoff during construction and operation. This system will
consist of channels as constructed around the perimeter of the site
area. This system will collect surface water from the areas of higher
elevations to those of lower elevations and ultimately to the point
of discharge. Erosion will therefore be minimised.

The temporary surface water drainage system will include the use
of a silt fence around the soil stockpile areas to prevent sediment
from entering the system. Regular cleaning will be carried out to
prevent blockage of the passage of water flow in silt fence.

Intermediate drainage system will be installed for filled cell/phase.
The major purpose of the intermediate drainage system is to
prevent the clean surface water run-off from the filled phases
coming into contact with the waste mass in active cell and to
prevent excessive surface water infiliration through the
intermediate cover, thus contribute to increasing volume of
leachate. The intermediate drainage system will collect the clean
surface water run-off and divert it to the permanent discharge
channels connected to the public drainage system.

In addition, surface flow from the haul road (especially near the
wheel washing facility) will be collected to a dry weather flow
interceptor and conveyed to the on-site leachate treatment plant for
further treatment.

Surface Water
Management/
Control run off

Contractor

Surface water
system
Construction

Construction,
Operational,
Restoration and
Aftercare phases

Water Pollution
Control Ordinance

TM-water




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA Ref. | EM&A Recommended Precautionary/Mitigation Measures Objectives of the | Who to implement Location of the When to implement | What requirement
Log Ref (to be implemented when the trigger level is exceeded, where Recommended the measures? measures the measures? or standards for the
necessary) Measures & Main measures to
Concerns to achieve?
address
Groundwater Regime
S5.8.2 GWi1 1) Adopt precautionary / mitigation measures: Control and Contractor Entire Construction, TM-EIAO, Annex 6
e  Provision of adequate water supply for irrigation purposes for maintain ground construction site Operational, and 14
the operational lifetime of the landfill extension, i.e. 10 to 12 water yield and villages Restoration and

years;

Installation of a network of monitoring stations to keep track of
the stream flow volumes. Should monitoring of stream flow
indicate insufficient quantities to provide sufficient water for
irrigation downstream, a contractual requirement for the
landfill operator to "tank in" water from an external source
could be imposed. This is the system currently in place for the
existing NENT Landfill;

Diversion of flow from other catchments. The surface runoff
generated in the catchments with abandoned agricultural
lands could be collected and conveyed to the active
agricultural lands:

Formation of new extraction wells that extend deeper down
within the aquifers

Provision of Piped Water Supply; and

Artificial recharge by surface spreading, spray irrigation or
pumping water directly into the ground via vertical shafts.

around the site

Aftercare phases

HKPSG




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the | Who to Location of When to What
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement the requirement or
Ref Measures & Main | the measures? standards for the
Concerns to measures? measures to
address achieve?
Waste Management
S6 WMH1 C&D Materials Good site Contractor Entire Construction Waste Disposal
Implement proper waste management measures during construction phase as stipulated | practice to construction phases Ordinance
in the Environmental Management Plan (EMP) in accordance with the ETWB TC(W) No. | minimise C&D site
19/2005 Environmental Management in Construction Sites. waste generation ETWB TC(W)
and No. 19/2005
Implement a trip-ticket system to ensure that the movement of C&D materials are properly | reuse/recycle all
documented and verified in accordance with DEVB TC(W) No. 6/2010. Copies/counterfoils | C&D on-site as DEVB TC(W)
from trip-tickets (with quantities of C&D Materials off-site) should be kept for record | far as possible No. 6/2010

purposes.

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

Make provisions in Contract documents to allow and promote the use of recycled
aggregates where appropriate. Ensure material balance in terms of excavated C&D
materials in the design of NENT landfill extension project. The contract specifications
should specify no excavated materials should be removed from the landfill extension site,
but should be fully reused.

Careful design, planning and good site management to minimise over-ordering and waste
materials such as concrete, mortars and cement grouts. The design of formwork should
maximise the use of standard wooden panels so that high reuse levels can be achieved.
Alternatives such as steel formwork or plastic fencing should be considered to increase
the potential for reuse.

The Contractor should recycle as much as possible the C&D waste on-site through proper
waste segregation on-site. Concrete and masonry should be used as general fill and steel
reinforcement bars can be used by scrap steel mills. Proper areas should be designated
for waste segregation and storage wherever site conditions permit. Maximise the use of
reusable steel formwork to reduce the amount of C&D material.

Maintain temporary stockpiles and reuse excavated fill material for backfiling and
reinstatement. On-site sorting and segregation facility of all type of wastes is considered
as one of the best practice in waste management and hence, should be implemented in
all projects generating construction waste. The sorted public fill and C&D waste should be
properly reused.




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the | Who to Location of When to What
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement the requirement or
Ref Measures & Main | the measures? standards for the
Concerns to measures? measures to
address achieve?

S6 WM1 C&D Materials (Cont'd) Good site Contractor Entire Construction Waste Disposal
Excavated slope, stockpiled material and bund walls should be covered by tarpaulin until | practice to construction phases Ordinance
used in order to prevent wind-blown dust during dry weather, and to reduce muddy runoff | minimise C&D site
during wet weather. Appropriate measures to minimise windblown litter and dust during | waste generation ETWB TC(W)
transportation of waste by either covering trucks or by transporting wastes in enclosed | and reuse/recycle No. 19/2005
containers. all C&D on-site

as far as possible DEVB TC(W)
If any topsoil-like materials need to be stockpiled for any length of time, consideration No. 6/2010
should be given to hydroseeding of the topsoil on the stockpile to improve its visual
appearance and prevent soil erosion.
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.
Training of site personnel for cleanliness, proper waste management procedures including
chemical waste handling, and waste reduction, reuse and recycling concepts.
Regular cleaning and maintenance programme systems, sumps and oil interceptors.
Prior to disposal of C&D waste, 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. Proper
storage and site practices should be implemented to minimise the potential for damage or
contamination of construction materials.
Plan and stock construction materials carefully to minimise amount of waste generated
and avoid unnecessary generation of waste. Minimise excessive ordering of concrete,
mortars and cement grout by doing careful check before ordering.

S6 WM2 Chemical Waste Ensure proper Contractor Entire Construction Waste Disposal
Chemical waste that is produced, as defined by Schedule 1 of the Waste Disposal | disposal of construction Operation (Chemical
(Chemical Waste) (General) Regulation, should be handled in accordance with the Code | chemical waste site Restoration and | Waste) General
of Practice on the Packaging, Labelling and Storage of Chemical Wastes. generated on-site Aftercare Regulation

to minimise the phases

Plant/equipment maintenance schedule should be designed to optimise maintenance
effectiveness and to minimise the generation of chemical wastes. Where possible,
chemical wastes (e.g. waste lube oil) should be recycled by licensed treatment facilities

associated
hazards on
human health
and environment

Code of Practice
on the
Packaging,
Labelling and
Storage of
Chemical Waste
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EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the | Who to Location of When to What
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement the requirement or
Ref Measures & Main | the measures? standards for the
Concerns to measures? measures to
address achieve?
S6 WM2 Chemical Waste (Cont'd) Ensure proper Contractor Entire Construction Waste Disposal
Containers used for storage of chemical wastes should be suitable for the substance they | disposal of construction Operation (Chemical
are holding, resistant to corrosion, maintained in a good condition, and securely closed; | chemical waste site Restoration and | Waste) General
have a capacity of less than 450 liters unless the specification has been approved by the | generated on-site Aftercare Regulation
EPD. Display a label in English and Chinese in accordance with instructions prescribed in | to minimise the phases
Schedule 2 of the Regulation. associated Code of Practice
hazards on on the
The storage area for chemical wastes should be clearly labelled and used solely for | human health Packaging,
storage of chemical waste, enclosed with at least 3 sides, having an impermeable floor | and environment. Labelling and
and bund of sufficient capacity to accommodate 110% of volume of the largest container Storage of
or 20 % of total volume of waste stored in that area, whichever is the greatest, having Chemical Waste
adequate ventilation, being covered to prevent rainfall entering, and being arranged so that
incompatible materials are adequately separated.
Chemical waste should be collected by licensed waste collectors and disposed of at
licensed facility, e.g. Chemical Waste Treatment Centre.
S6 WM3 General Refuse Minimise Contractor Entire Construction Waste Disposal

General refuse generated on-site should be properly stored in enclosed bins or compaction
units separately from construction and chemical wastes.

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

Reputable waste collector should be employed by the Contractor to remove general refuse
from the site, separately from construction and chemical wastes, on a daily basis to
minimise odour, pest and litter impacts. Burning of refuse on construction sites is prohibited
by law.

Aluminium cans should be separated from general waste stream and collected by
recyclers. Proper collection bins should be provided on- site to facilitate the waste sorting.

generation of
general refuse to
avoid odour, pest
and visual
nuisance

construction
site

Operation
Restoration and
Aftercare
phases

Ordinance




North East New Territories (NENT) Landfill Extension
Environmental Mitigation Implementation Schedule (EMIS)

EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the | Who to Location of When to What
Ref. Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement the requirement or
Ref Measures & Main | the measures? standards for the
Concerns to measures? measures to
address achieve?
S6 WM3 General Refuse (Cont'd) Minimise Contractor Entire Construction Waste Disposal
Office waste paper should recycled if the volume warrant collection by recyclers. | generation of construction Operation Ordinance
Participation in community waste paper recycling programme should be considered by the | general refuse to site Restoration and
Contractor, including waste paper, aluminium cans, plastic bottles, waste batteries, etc. avoid odour, pest Aftercare
and visual phases
nuisance
S6 WM4 Sludge from Leachate Treatment Works Proper Contractor Leachate Construction Waste Disposal
Sludge should be collected by a licensed collector at regular intervals, to suit the operation | management of Treatment Operation Ordinance
schedule of the leachate treatment plant. The use of purpose-built sludge tankers can | sludge arising Works Restoration and
minimise the potential of environmental impacts during transportation. from leachate Aftercare
treatment works phases

to minimise the
associated
hazards on
human health
and
environment




North East New Territories (NENT) Landfill Extension
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EIA EM&A Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or standards

Ref. Log Ref | (to be implemented when the trigger level is exceeded, where Recommended implement the measures | implement the | for the measures to achieve?
necessary) Measures & Main the measures?

Concerns to address | measures?

LFG

Within NENT Landfill Extension

S7 LFG1 Special LFG precautions should be taken due to close proximity of NENT | To minimise the risk Contractor Entire Construction Landfill Gas Hazard Assessment
landfill extension site to existing landfill to avoid potential hazards of LFG | of LFG hazards to construction phases Guidance Note (EPD/TR8/97)
exposure (ignition, explosion, asphyxiation, toxicity). personnel in site

S7 LFG2 Prominent safety warning signs should be erected on-site to alert all | construction site F&IU (Confined Spaces)
personnel and visitors of LFG hazards during excavation works. Regulations

S7 LFG3 No smoking or burning should be permitted on-site.

S7 LFG4 Prominent 'No smoking' and ‘No Naked Flames’ signs should be erected Code of Practice on Safety and
on-site. Health at Work in Confined

S7 LFG5 No worker should be allowed to work alone at any time in excavated Spaces
trenches or confined areas on-site.

S7 LFG6 Adequate fire fighting equipment should be provided on-site.

S7 LFG7 Construction equipment should be equipped with vertical exhaust at
least 0.6m above ground installed with spark arrestors.

S7 LFG8 Electrical motors and extension cords should be explosion-proof and
intrinsically safe for use on-site.

S7 LFG9 "Permit to Work' system should be implemented.

S7 LFG10 | Welding, flame-cutting or other hot works should be conducted only
under ‘Permit to Work’ system following clear safety requirements, gas
monitoring procedures and presence of qualified persons to supervise
the works.

S7 LFG11 For piping assembly or conduit construction, all valves and seals should | To minimise the risk Contractor Entire Construction Landfill Gas Hazard Assessment
be closed immediately after installation to avoid accumulation and | of LFG hazards to construction phases Guidance Note (EPD/TR8/97)
migration of LFG. If installation of large diameter pipes (diameter | personnel in site
>600mm) is required, the pipe ends should be sealed on one side during | construction site F&IU (Confined Spaces)
installation. Forced ventilation is required prior to operation of installed Regulations
pipeline. Forced ventilation should also be required for works inside
trenches deeper than 1m. Code of Practice on Safety and

S7 LFG12 Frequency and location of LFG monitoring within excavation area should Health at Work in Confined

be determined prior to commencement of works. LFG monitoring in
excavations should be conducted at no more than 10mm from exposed
ground surface.

Spaces
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Concerns to address

Who to
implement
the
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When to
implement the
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What requirement or standards
for the measures to achieve?

LFG

Within

NENT Landfill Extension

S7

LFG13

For excavation works, LFG monitoring should be conducted (1) at
ground surface prior to excavation, (2) immediately before workers
entering excavations, (3) at the beginning of each half-day work, and (4)
periodically throughout the working day when workers are in the
excavation.

S7

LFG14

Any cracks on ground level encountered on-site should be monitored for
LFG periodically. Appropriate action should be taken in accordance with
the action plan in Table 7.6 of EIA Report.

S7

LFG15

LFG precautionary measures involved in excavation and piping works
should be provided in accordance with LFG Guidance Note and included
in Safety Plan of construction phase. Temporary offices or buildings
should be located where free LFG has been proven or raised clear of
ground at a separation distance of at least 500mm.

S7

LFG16

For large development such as NENT landfill extension, a Safety Officer
trained in the use of gas detection equipment and LFG- related hazards
should be present on-site throughout the groundwork phase. The Safety
Officer should be provided with an intrinsically safe portable instrument
appropriately calibrated and capable of measuring the following gases:
*CH4: 0-100% and LEL: 0-100%/v

+CO5: 0-100%

*02: 0-21%

S7

LFG17

Periodically during groundwork construction, the works area should be
monitored for CHs CO, and O; using appropriately calibrated portable
gas detection equipment. The monitoring frequency and areas should
be established prior to commencement of groundwork either by Safety
Officer or appropriately qualified person. Routine monitoring should be
carried out in all excavations, manholes,

created by temporary storage of building materials on-site. Ali
measurements in excavations should be made with monitoring tube
located not more than 10mm from exposed ground surface.

To minimise the risk
of LFG hazards to
personnel in
construction site

Contractor

Entire
construction
site

Construction
phases

Landfill Gas Hazard Assessment
Guidance Note (EPD/TR8/97)

F&IU (Confined Spaces)
Regulations

Code of Practice on Safety and
Health at Work in Confined
Spaces
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EIA EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of the When to implement | What requirement or
Ref. Log (to be implemented when the trigger level is exceeded, where Recommended implement the | measures the measures? standards for the
Ref necessary) Measures & Main measures? measures to
Concerns to achieve?
address
Within NENT Landfill Extension (Cont'd)
S7 LFG18 | For excavations deeper than 1m, measurements should be conducted: | To minimise the Contractor Entire construction Construction phases | Landfill Gas Hazard
e At ground surface before excavation commences; risk of LFG site Assessment
e Immediately before any worker enters the excavation; h:f:orgz;?in Guidance Note
e At the beginning of each working day for entire period the Eonstruction site (EPD/TR8/97)
excavation remains open; and
e Periodically throughout the working day whilst workers are in F&IU (Confined
excavation. Spaces) Regulations
S7 LFG19 | For excavations between 300mm and 1m, measurements should be
conducted: Code of Practice on
. . Safety and Health at
. D|r§ctly after e?(cavat|on h.as been .completed, and Workyin Confined
e Periodic all whilst excavation remains open. Spaces
S7 LFG20 | For excavations less than 300mm, monitoring may be omitted at the
discretion of Safety Officer or appropriately qualified person.
S7 LFG21 | Where any service voids, manholes and inspection chambers within | To minimise the Contractor Entire construction Landfill Landfill Gas Hazard
landfill extension site are entered for maintenance and LFG monitoring, | risk of LFG site Extension site Assessment
all safety requirements should be followed. hazards to_ Operatio_n, Guidance Note
S7 LFG22 | Buildings onsite should be incorporated with passive system relying on | personnel in Restoration (EPD/TR8/97)
natural air movement to prevent gas build-up and active system | construction site and Aftercare
requiring energy input to mechanically move air to protect against LFG phases )
build-up. Design measures for sub-surface building services should F&IU (Confined
include generic measures e.g. gas barriers, gas vents and strategic Spaces) Regulations
routing of any service utilities away from potential LFG migration
pathways. Code of Practice on
S7 LFG23 | Any new-built permanent building structures within the landfill extension Safety and Health at
Site, forced ventilation and gas detection system with audible alarm Work in Confined
should be installed. When the internal atmosphere is detected with Spaces
>10% of LEL CH,4 forced ventilation should be triggered automatically.
No person should be allowed to enter or remain in any confined areas
when CO; levels >1.5%/v or O levels <18%/v were detected. Access to
confined spaces in the landfill extension site should be controlled to only
authorised persons.
S7 LFG24 | Specific gas protection measures which can be applied to building

services have been in Appendix 7.1 of EIA Report. They generally
include gas barriers, gas vents, location of service entries above ground,
and service conduits passing through Consultation Zone
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EIA EM&A Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or standards
Ref. Log Ref | (to be implemented when the trigger level is exceeded, where Recommended implement the measures | implement the | for the measures to achieve?
necessary) Measures & Main the measures?
Concerns to address | measures?
Landscape and Visual Phases
Construction and Operation Phases
S8 LV1 Advanced screening tree planting To minimise the Contractor Entire Construction DEVB TC(W) No. 4/2020 - Tree

e Early planting using fast growing trees and tall shrubs at strategic impact on existing construction phases Preservation
locations within site to block major view corridors to the site from vegetation retained site
the VSRs, and to locally screen haul roads, excavation works and | by personnelin DEVB TC(W)) No. 6/2015 -
site preparation works. construction Maintenance of Vegetation and

e Roadside planter and shrub planting design in front of Cheung To provide initiation Hard Landscape Features
Shan Temple. on permanent

S8 LV2 Boundary Green Belt planting landscape and visual DEVB TC(W) No. 6/2011 -

e Considerable planting belts proposed around the site perimeter mitigation measures Maintenance of Man-made
and the construction of temporary soil bunds will screen the landfill Slopes and Emergency Repair
operations to a certain degree. Fast growing and fire resistant on Stability of Land
plant species will be used.

S8 LV3 Temporary landscape treatment as green surface cover

e  For certain areas where landfilling operations would have to be
suspended temporarily for periods of years, simple temporary
landscape treatment such as hydroseeding should be considered.

During construction and operational phases, grass hydroseeding
or synthetic covering material of green colour should also be used
as a temporary slope cover if applicable.

S8 Lv4 Existing tree preservation

e Transplant existing trees and vegetation, which are identified as
ecologically significant in Ecological Impact Assessment and as
rare tree species recorded in the tree survey, under circumstances
where technically feasible. For all affected trees, the principle of
avoidance of tree felling and tree transplanting of tree before
felling should apply whenever possible. A tree felling application
should be submitted to DEVB-GLTMS and be approved before

any trees are felled or transplanted.
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e Planting and maintenance to allow vegetation establishment to
match the natural vegetation of the surroundings.

e Planting layout to establish a coherent pattern of woodland,
shrubland and grassland vegetation.

e To compensate for the loss of existing trees, 26.83 ha will be
planted with woodland mix progressively in phases. Assuming tree
seeding/ whips planting at 1.5m spacing in staggered pattern, there
will be about 148,100 nos. of tree seedings/ whipsplanted. In
addition, 19ha of shrubland mix planting and 17.55ha ha of
grassland are proposed.

landscape and visual
impact on the
affected planting
areas and provide
permanent
landscape planting
under the

mitigation measures

construction
site

and Aftercare
phases

EIA EM&A Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or standards
Ref. Log Ref | (to be implemented when the trigger level is exceeded, where Recommended implement the measures | implement the | for the measures to achieve?
necessary) Measures & Main the measures?
Concerns to address | measures?
Restoration and Aftercare Phases
S8 LV5 Sensible final contour grading To minimise the Contractor Entire Restoration DEVB TC(W) No. 4/2020 - Tree
e The final landfill will provide a structurally stable and visually | visual impact on construction and Aftercare | Preservation
interesting landform, which is visually compatible with surrounding | landfill. site phases
landscape and contoured to simulate adjacent undeveloped area. DEVB TC(W) No. 6/2015 -
Introduction and continuation of natural features such as spurs, Maintenance of Vegetation and
ridges and valleys will be considered where appropriate. Hard Landscape Features
S8 LV6 Sufficient cover soil of landfill final capping To provide site Contractor Entire Restoration
e  Sufficient cover soil of landfill final capping will be placed above the | preparation for construction and Aftercare | DEVB TC(W) No. 6/2011 -
low-permeable layer and drainage layer, so as to sustain the | compensatory site phases Maintenance of Man-made
proposed planting. The cover soil layer should be a minimum of | planting under the Slopes and Emergency Repair
500mm in thickness for grassland, a minimum of 700mm for | requirements on Stability of Land
shrubland and 1200mm for woodland. Immediately after the | mitigation measures
completion of localized earthworks for the cover soil layer, the soil
surface should be stabilized and greened by grass hydro-seeding
prior to subsequent landscape planting.
S8 Lv7 Landscape planting and maintenance To minimise the Contractor Entire Restoration
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EIA EM&A Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or standards
Ref. Log Ref | (to be implemented when the trigger level is exceeded, where Recommended implement the | the measures | implement the for the measures to achieve?
necessary) Measures & Main measures? measures?
Concerns to address
Cultural Heritage Impact
Construction and Operation Phases
S9 CH1 Preservation by Detailed Record for relevant sections of BP1 To provide detailed Contractor Entire Prior to the The preservation by Detailed
(Relevant sections to be determined by survey) recording and (must engage | construction Construction Record must fulfil the following
S9 CH2 Preservation by Detailed Record for Graves, G2, G4, G5, G6, G7, creation of archival a qualified site Phase relevant authorities
G8, G14, G15. G25, G26 and G27 records of the person to (relevant requirements;
S9 CH3 Preservation by Detailed Record for relevant sections of BP2 cultural heritage undertake the authorities
(Relevant section to be determined by survey) resources before preservation approval of Requirements for Recording of
they are demolished; | by record) Mitigation Grave Inscriptions;
Measures

obtained prior
to the removal
of the graves)

Requirements for Cartographic
Survey of Historic Graves;

Requirements for Photographic
Survey of Historic Graves;

Requirements for Cartographic
Survey of Section of Boulder
Paths to be directly Impacted by
the Project; and

Requirements of Photographic
Survey of Section of Boulder
paths to be Directly Impacted by
the Project
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EIA EM&A Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or standards

Ref. Log Ref | (to be implemented when the trigger level is exceeded, where Recommended implement the | the measures | implementthe | for the measures to achieve?
necessary) Measures & Main measures? measures?

Concerns to address

Ecology

General Protection Measures:

S10 E1 Restriction of construction activities to the work areas that would be | To minimise Contractor Entire Construction Practice Note for Professional
clearly demarcated. environmental construction Phase Persons (ProPECC),

S10 E2 Reinstatement of the work areas immediately after completion of the | impacts and site Construction Site Drainage
works. therefore potential (PN1/94)

S10 | E3 Only well-maintained plant should be operated on-site and plant should | ecological impacts
be serviced regularly during the construction programme. within and near the Code of Practice on the

S10 | E4 Machines and plant (such as trucks, cranes) that may be in intermittent | construction site Packaging, Labelling and
use should be shut down between work periods or should be throttled Storage of Chemical Wastes,
down to a minimum. EPD (1992)

S10 E5 Plant known to emit noise strongly in one direction, where possible, be
orientated so that the noise is directed away from nearby NSRs. ETWB TC(W)) No. 33/2002

S10 | E6 Silencers or mufflers on construction equipment should be properly Management of Construction
fitted and maintained during the construction works. and Demolition Material

S10 | E7 Mobile plant should be sited as far away from NSRs as possible and Including Rock
practicable.

S10 | E8 Material stockpiles, site office and other structures should be effectively DEVB TC(W) No. 6/2010 Trip
utilised, where practicable, to screen noise from on-site construction Ticket System for Disposal of
activities. Construction and Demolition

Materials

S10 E9 Use of “quiet” plant and working methods.

S10 | E10 Construction phase mitigation measures in the Practice Note for ETWB TC(W)No0.19/2005
Professional Persons on Construction Site Drainage. Environmental Management on

Construction Sites
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measures given to
the translocated
crab

EIA | EM&A | Recommended Precautionary/Mitigation Measures Objectives of the Who to Location of When to What requirement or standards
Ref. | Log (to be implemented when the trigger level is exceeded, where necessary) Recommended implement the measures | implement the for the measures to achieve?
Ref Measures & Main the measures?
Concerns to measures?
address
Ecology
General Protection Measures:
S10 | E11 Design and set up of the temporary on-site drainage system will be To minimise Contractor Entire Construction WBTC No. 12/2002,
undertaken by the contractor prior to the commencement of construction. environmental construction Phase Specifications Facilitating the
impacts and Use of Recycled Aggregates
S10 | E12 Design and incorporation of silt/sediment traps in the permanent drainage | therefore potential WBTC Nos. 25/99 25/99A and
channels to enhance deposition rates and regular removal of reposited silt | €cological impacts 25/99C. Inc.orporat,ion of
and grit. Within and near the Information on Construction
— - - - - construction site o .
S10 | E13 Minimization of surface excavation works during the rainy seasons (April and Demolition Material
to September), and in particular, control of silty surface runoff during storm Management in Public Works
events, especially for areas located near steep slopes. Subcommittee Papers
S10 | E14 Regular inspection and maintenance of all drainage facilities and erosion
and sediment control structures to ensure proper and efficient operation at
all times and particularly following rainstorms.
S10 | E15 Provision of oil interceptors in the drainage system downstream of any
oil/fuel pollution sources
Specific Mitigation Measures:
S10 | E16 Survey and transplantation of the four plant species of conservation To minimise loss of | Qualified Within and Before N/A
interest before site clearance, including Aquilaria sinensis, Cibotium plant species of ecologists/ near commencement
barometz, Endospermum chinense, and Goodyera procera conservation botanists construction of Construction
interest site phase
S10 | E17 10-year ecological monitoring of compensatory woodland planting during To mitigate loss of Contractor Entire Restoration 