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ENVIRONMENTAL MONITORING AND AUDIT

Introduction

Thedevel opment of appropriateenvironmental monitoring and audit (EM&A) programmes
and methodologies are avita part of the environmental management and control of the
Project. This chapter provides an outline of the EM& A requirements for the Project,
highlighting the environmenta parametersto be monitored, timing of the monitoring work and
the frequency of the monitoring and audit work. A more detailed scope of work will be
providedinthe EM&A Manud, prepared in accordancewith Annex 21 of the TMEIA and
EPD’s EM&A Guidelines for Development Projectsin Hong Kong.

The broad objectives of the monitoring and audit process are:

(i) todarifyandidentify sourcesof pollution, impact and nuisancearising fromtheworks,
(if)  to confirm compliance with legal and contract specifications;

(iii) to provide an early warning system for impact prevention;

(iv) toprovideadatabase of environmental parameters against which to determine any
short term or long term environmental impacts;

(v) to propose timely, cost-effective and viable solutions to actual or potential
environmental issues,

(vi) tomonitor performance of the mitigation measures,
(vii) to verify the EIA predicted impacts;

(viii) tocollateinformationand evidencefor usein public, District Board and Government
consultation; and

(ix) toaudit environmental performance.

EM& A Requirements

In accordancewith the EIA, EM&A procedures are required during the construction and
operationa phases of the project implementation. The EM&A requirements are divided into
environmental monitoring and/or project auditing intheform of Steingpection and supervision.
The environmental monitoring for this Project will be conducted in two distinct stages:
C baseline (pre-construction); and

C construction phase impact.

Design phase EM&A is not required in accordance with the findings of the EIA.
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Environmental monitoring and audit for dust and noise during the construction phaseis
recommended in order to ensure all proposed mitigation measures are implemented and
effective, especialy inlight of the potential for residual impactsinthevillage areasdueto
sewer construction.

Obtaining a suitable and representative baseline data set will be critical to the whole
monitoring and audit process becauseit forms the standard against which environmental
impactsare assessed. Thus, baseline monitoring for dust and noisewill berequired prior to
the start of construction.

Mitigation to avoid the pollution of the water coursesin the study area have aso been
recommended by the EIA, as have waste management procedures and thus, monitoringinthe
form of regular Site inspectionsis also required to ensure mitigation measures are being
implemented and are effective.

Dueto accessissuesduring the study phase, archaeologicd EM& A intheform of supervison
of congtruction activitieswill berequiredin areas presently under concrete which have been
asses2d as having high and medium archaeol ogicd potentid, namely Wong Uk Tsuen, Ching
KaTsuen and Luen On San Tsuen, together with supervision during construction of the Tai
Lam Correctiona Ingtitution and Luen On San Tsuen pumping station sitesfor which access
was not possible during the EIA.

Inaddition, audit of mitigation measuresto avoid impactson landscape and visua resources
will berequired during the construction period, together with supervision of the compensatory
planting. Audit of the compensatory planting will also extend through thefirst year of the
operation of the pumping stations, during the Contractor’ s one year maintenance period, to
ensurethat the establishment of the planting. Themaintenance and monitoring of the planting
will be responsibility of LCSD after this period.

The details of monitoring are discussed in thefollowing sectionsand summarised in Table 11.1
below.

Table11.1: Framework for Environmental Monitoring Plan
Monitoring Period Parameters Monitoring
Frequency
Noise Baseline L, (30 mins) Continuous sampling for two
(1 occasion) consecutive weeks analysed

every 24 hours.

Construction L, (30 mins)® One set of measurements
Phase between 0700-1900 hours on
normal weekdays once per
week a each location
undergoing construction.
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Table11l.1 Cont'd....

Monitoring Period Parameters Monitoring
Frequency
Air Quality Baseline Total Suspended 1 hour sampling 3times a
(1 occasion) Particul ates, wind week for 2 consecutive
speed/ direction weeks
Construction Tota Suspended 1 hour TSP once per week
Phase Particul ates, wind
speed/ direction
Water Basdline Survey of streamand | Once per week for two
tributariesin the weeks before the start of the
study area construction.
Impact Survey of Once per week in areas
(during watercourses in area undergoing construction
construction) of active
construction works
and other areas
with stock piled
materials on exposed
ground surface
Waste Basdline n/‘a n/‘a
Construction Routine supervision As per site inspection
Phase of construction schedule
works
L andscape/ Baseline Tree survey and Once immediately prior to
Visual vegetation mapping construction
Resour ces
Construction Survey of protection Twice amonth during
Phase measures for trees construction works
and landscaping
Operational Survey of Once every two months for
Phase establishment of aone year period after
planting completion of the works.
Archaeological |Construction Supervision of Subject to construction
Resour ces Phase construction worksin | schedule.
areas of
archaeol ogical
potential currently
covered by hard
standing. Survey of
historical structures.

Note (1): Should the construction schedul e require works in restricted hours, monitoring in the form of

3 coNnsecutive L qsqming readings should be taken.
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11.3 Action and Limit Levels

11.3.1 Monitoring stationswill beset up at representative sensitive receiversand theresultswill be
used to ensure compliancewith determined performance criteria, based upon specific action
and limit levels. The definition of these are as follows:

C the Action Level represents a level at which some appropriate action will be
required to prevent conditions deteriorating to the extent that statutory or guide
criteria are breached; and

C the Limit Level representsthe upper limit permitted and isgeneraly equivaent to
the statutory levels specified in legislation.

11.3.2 Thecongtruction phase monitoring and revant audit criteriafor dust and noise are highlighted
below. Action planswill bedeveloped for usein the event of exceedances and areincluded
inthe EM&A Manual.

11.3.3 Action plansand audit criteriaare not relevant to the water quality, waste, landscape and
visual and heritage EM&A. However, the supervision methodology is highlighted below.

Noise

11.3.4 The construction noise level will be measured in terms of the A-weighted equivalent
continuous sound pressurelevel (L,). L measurementswill betaken during 30 minutes of
typical construction activity during unrestricted periods. No work during restricted periods
is anticipated at this stage, however, three consecutive L, s, réadings will be taken to
monitor the noise during these periods if required.

11.3.5 Sound level metresin compliance with the International Electrotechnical Commission
Publications 651: 1979 (Type 1) and 804: 1985 (Type 1) specifications will be used for
carrying out the noise monitoring, in accordance with the Technical Memorandum (TM)
issued under the NCO. The noise measurements should be carried out 1m fromthe worst-
affected externa facades of therepresentative NSRsand not be madein the presence of fog,
rain or excessive steady or gusty wind.

11.3.6 Theproposed construction phase sampling frequency will be once per week and action and
limit levelsfor work during the unrestricted period, and restricted periodsfor reference, are
shown in Table 11.2.

Table11.2: Action and Limit Levelsfor Construction Noise

Time Period Action Level Limit Level
Unrestricted Period When one 75 dB(A) reduced to 70 dB(A) for
Normal work days (0700 - documented schools and 65 dB(A) during school
1900) complaint is examination periods.

received
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Table11.2 Cont'd....

Time Period Action Level Limit Level
Restricted Period 1 When one 60 dB(A) (for Area Sensitivity
All days during the evening documented Ratings A)

(19.00-23.00) and general complaintis
holidays (including Sundays) received

during the daytime and
evening (07.00-23.00)

Restricted Period 2 When on 45 dB(A) (for Area Sensitivity
All days during the night-time documented Ratings A)
(23.00-07.00) complaint is
received
Air Quality

11.3.7 Monitoring and audit of the Total Suspended Particulates (TSP) levels shdl be carried out to
detect any deterioration in air quality and so enable early action to be taken for impact
prevention or amdioration. 1-hour TSP levesonly shall be measured to indicate theimpacts
of congtruction dust on air quaity using direct reading methods. Other relevant datathat will
need to be recorded will include the prevailing weather conditions, namely wind speed and
direction and rainfall.

11.3.8 Thesampling frequency will be once per week. Action and limit levelsareshownin Table
11.3.

Table11.3: Action and Limit Levelsfor Air Quality

Parameters Action Limit

1 Hour TSP For baseline level # 384 ug/me, action level = average of 500
Level (ug/m3) baseline level plus 30% and limit level

For baseline level > 384 ug/ms, action level = limit level

Water Quality

11.3.9 Surveysaeto be undertaken for watercourses which are within the influence of construction
worksat |east once per week. The surveys should include adescription of the stream course,
influencing factors, photographs of the watercourse and a map showing areas of project
construction works.

11.3.10 Any noticeable changeto water quality should be recorded in the watercourse survey reports
and should be investigated and remedia actions shall be undertaken to reduce impacts.
Particular attention shall be paid to the Contractor’ s incorporation of mitigation measures.

11-5 January 2000



Tuen Mun Sewerage - Eastern Coastal Sewerage Extension
Environmental Impact Assessment Report Mouchel Asia Limited

Waste

11.3.11 Supervision of the congtruction worksshould be undertaken during Siteingpectionsto ensure
that waste materia isbeing properly stockpiled and handled. Any malpractice should be
reported and remedial measure recommended.

L andscape and Visual

11.3.12 Thelandscape and visua mitigation proposas comprise acombination of preventive measures
to protect the existing landscape resources, including careful dignment of underground pipes
to avoid mature trees and woodland, aswell as sensitive building design with new tree and
shrub planting to the perimeter of pumping stations. To ensure these impact mitigation
measuresare carried out satisfactorily, EM& A during the construction and operationd phases
are proposed.

11.3.13 Basdinemonitoring for thelandscape will comprise avegetation survey of the entire salected
route option undertaken on an ‘areal bass. Representative vegetation typeswill beidentified
along with typical speciescomposition. Anassessment of landscape character will be made
against which future change can be monitored. The landscape resources and el ements of
particular concern areto be noted. Reference to the habitat mapsincluded in the EIA shall
be made.

11.3.14 Trees identified for protection or transplanting shall be identified at the outset of the
congtruction contract and al gpproved protection measures such ashoarding and fencing shdll
bein place prior to any excavation or siteformation works. Thetreefelling, transplanting,
protection and new planting worksshall be carried out by an approved landscape contractor.
Regular twice monthly siteingpectionsfor the duration of the contract shall be madeto ensure
that all protection measuresarewell maintained, thereisno damageto retained treesand the
new planting complies with the design of the landscape mitigation measures.

11.3.15 Upon completion of the works, audit of the maintenance and establishment worksto all
planted areas shall be undertaken for a 12 month period during the Contractor’ s one year
mai ntenance period, with LCSD taking over responsibility for the maintenance after this
period. Inspections of the works shall be undertaken once every two months during the
establishment period to ensure the intended mitigation of landscape and visual impactsis
achieved. That is, the trees and shrubs planted around pumping stations create the desired
screenand, whererequired, theregrassing of pipeaignmentsprovidesafully vegetated cover
to match the original site conditions.

Heritage

11.3.16 Inaccordancewith the findings of the EIA, EM&A during the construction phase to monitor
theeffectson adjacent historica buildingsand during excavation activitiesin areasof highand
medium archaeol ogical potential as detailed in the section below.

11.3.17 A programme of monitoring isrecommended for the observation of the engineering works
when they comein close proximity, i.e. 0to 3 metres, of the highlighted historic buildings, see

11-6 January 2000



Tuen Mun Sewerage - Eastern Coastal Sewerage Extension
Environmental Impact Assessment Report Mouchel Asia Limited

Section 9.6.8. Themainam of the programmeis prevention of any possible damagethrough
on-siteliaison withthe Contractor, Engineer’ sRepresentativeand Environmenta Specidist
before and during the engineering works. A heritage consultant will be required to be present
on-gteto ensurethat no structura damageisincurred or that any historical or culturd features
of the buildings are altered, through:

- non-contact effectsof the engineering works, such asvibration from pneumatic drills
which could cause damage, such as foundation or wall cracksand loosening of tilesor
fixtures; and

- contact between the historic structures and equipment and material sassociated with the
engineering works,

11.3.18 Themonitoring programmewill entail observation of the historic structures by aheritage
consultant during the engineering worksthat are carried out within the area defined above.
In the event that any damage to the historic structureis observed by the heritage consultant,
works must cease until the degree and nature of the damage is assessed and measures are
recommended for remedy and prevention of any further damage. These measuresmust be
agreed upon and implemented before work is alowed to resume.

11.3.19 In addition to the above, in accordance with the requirements of the Antiquities and
Monuments Office, aprogramme of monitoring is recommended to sysematicdly observethe
excavations associated with the sawerageworks. This programmewill require archaeologists
to be present on site when strata with archaeological potential are penetrated in areas
considered to have medium and high archaeological potential which are currently under
concrete. The strata of interest are those bel ow the present road surface and pavement down
to decompaosing rock or rock head. Thetiming and duration of archaeol ogica monitoring and
the number of archaeol ogists required will be dependent on the scheduling of the engineering
works and, thus, liaison will be required between the archaeol ogists, the Contractor, the
Engineer’ s Representative and the Environmental Specialist.

11.3.20 Monitoring will entail observation of the stratigraphy and contents of the excavationsasthey
areremoved. Thearchaeol ogistswill observetheexcavation of depositswith archaeol ogical
potential and scanthemateria asitisremoved. These procedureswill not interferewith the
progressof theworks. Thesurvey procedurewill beimplemented for approximately 20-25
% of the area of the excavations.

11.3.21 Supervisonunitswill berandomly spaced withintheareas of archaeological interest. Areas
of interest will be clearly identified before excavation works begin and archaeologigswill liase
with the Contractor involved to arrange scheduling.

11.3.22 Intheevent that archaeol ogica materia isfound during theexcavation, thearchaeol ogistswill
require timeto retrieve as much dataas possible. The retrieval methodology is designed to
achieve thisaim while at the same time minimising delay in the engineering programme.

11.3.23 If origind soil deposits are exposed, which could potentidly contain archaeologica materid,
soil sampleswill betaken andthe excavationswill proceed. If archaeological material is
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found, timewill be required to map, record and remove it before excavation can continue.

11.3.24 The period of cessation of workswould depend on the material concerned, although every
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114.3

11.4.4

11.4.5

effort will be made to minimise the interruption to the programme. In order to increase
efficiency and minimise delay, it is recommended that a set of Guidelines be prepared in
conjunction with the AMO before the project begins. Monitoring of thistypeisnew to Hong
Kong archaeology but isregularly carried out in Europe and the Americas and many methods
can be adopted and adapted for uselocally. However, the range of potentia findsand loca
circumstances are particular to Hong Kong. Thus, aset of draft set of guiddinesfor thiswork
has been developed and areincluded in Appendix |. Theguiddineswill need to bereviewed
and findised by the ESin conjunction with the archaeol ogist, following liaison with the AMO,
at the start of the monitoring period.

EM& A Responsibilities

The noise and dust basdine and impact environmental monitoring and water qudity and waste
supervision should be carried out by an independent Environmenta Speciadist (ES), whowill
be employed by the Contractor but is not in any way an associated company of the
Contractor. Theresponshilitiesof the ESwill includefield measurements, sampling, andysis
of monitoring results, reporting and auditing. The ESwill berequired to be approved by the
Environmenta Protection Department (EPD). The ES shdl be competent and have relevant
environmental monitoring and audit experience.

The ESwill require suitably qudified support saff (the Environmenta Team, (ET)) to carrying
out theEM&A programme. Both the ES and members of the ET shal be independent and
shal not bein any way connected to the Contractor’ scompany. Dueto the specidist nature
of some of the EM& A works required for this project, the ET should comprise professonas
proficient to undertakethetasksinvolved. Thus, the ET shouldinclude personnel experienced
in noise, dust and supervision of water quality and waste management.

Accordingly, aLandscape Architect withaminimum of 1-2 yearson-site experiencewill be
required on the ET to monitor and audit the landscaping install ation works and landscape
protection measures.

Inrespect of the archaeol ogical supervision, theseworks should be undertaken by asuitably
gualified archaeologist, who will form part of the environmental team (ET) under the
supervisonof theES. The qudified archaeologist should possess professiond qualifications,
such as an academic degree in archaeol ogy, relevant experience in field archaeology at a
supervison level and befamiliar with the archaeology of Hong Kong and/or South China. The
qualified archaeologist will aso be required to obtain alicence from the AMO prior to
undertaking the supervisonworks. Theresponsbilitiesof the specidist will beto overseethe
congtruction activities, notify the Contractor, the AMO, the EPD and the ER of any findings
and develop appropriate mitigation measures.

Inaddition, an Independent Checker (Environmenta) (IC(E)), shal also beemployed by the
Contractor but shal not be in any way associated with elther the Contractor nor the ES and
histeam. ThelC(E) shall advisethe Engineer’ s Representative on environmental issues
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related to the project. Theroleof the checker shdl be independent from the management of
the construction works and shall be empowered to audit the environmenta performance
during construction.

Reporting

Deliverablesin the form of the baseline survey report and regular and summary EM&A
Reports should be prepared in accordance with the requirements of Annex 21 of the TMEIA.
Itisrecommended that EM& A Reports areissued monthly during the construction phase and
bi-monthly during the operational phasein respect of thetree planting audit. Further details
on the contents of these reportsis provided in the EM&A Manual.

Implementation Schedules
The recommended mitigation measures specified inthisEIA report havebeen summarisedin

the Environmental Mitigation I|mplementation Schedules provided in Appendix H for air
quality, noise, water quality, waste, ecology, heritage and landscape and visual.
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