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CE5 (Asia) Ltd is committed to provide to our clients the most 
responsive and profes函。nal environmental consul世ngservices
in Asia. 

It is the Company's objective to provide services which meet the 
required specification and are produced on time in a cost­
effective manner 

In pursuit of these objective耳 the Directors have implemented 
Quality 5ystems which have achieved TIúrd P缸tyCe祖且cation
to B5 EN 150 9001:1994 5tandard. All employees of the 
Company have a responsib血可 for quality. 

The quality procedures are under con垣nual review by 5eruor 
Management to ensure that the changing needs of the 
Company' s Clients are met 
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REMARKS: 

The infonnation supplied and contained within this report也 to the best of our knowledge, 
co叮叮t at the time of prin世ng. Where informa ti.on h晶 been 5upplied by third parti.es, such 
info叮岫on is reproduced h目'ein good faith and CES (Asia) Ltd accepts no respo間ib也可 for

theac∞racy of the supplied informa世間

CES (Asi吋 Ltd accep惱 00 responsibili可 for changes made to this report by third pa吋es
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A可τeement NO.CE 29月6， EIA and TIA Studies 
Flyover at Tai Chun耳Kiu Road/Siu Lek Yuen Road 

Finai Report 
Environmental Monitorin革 and Audit Manual 

1 INτRODUCTION 

1.1 General 

CES (Asia) Ltd, was commissioned by the Highways Depar出ent 但yD)， M呵。r Works P叫ect
Management 。但ce under Agreement CE29/96 to carry out the Environmental Impact Assessment 
and MVA Asia L肘， is the sub-consu1tant for the Traffic Impact Assessment for the "F1yover at Tai 
Chung Kiu Road/Siu Lek Yuen Road" feasib也tystudy.

1.2 Purpose of the Manual 

The purpose of 出is Environmental Monitoring and Audit (EM&A) Manual is to guide the setup of 
an EM&A programme to ensure ∞mpliance with the Environmental Impact Assessment (EIA) study 
recommenda世ons， to assess the effectiveness of the recommended mitiga恆。n measures and to 
identify any further need for addi丘。nal mitigation measures or remedial action. This Manual outlines 
the monitoring and audit programme to be undertaken for the construc世on of the flyover at Tai 
Chung Kiu Road/Siu Lek Yuen Road. It aims to provide systema世c procedures for monitoring, 
audi世ng and minimising environmental impacts associated with the construction works. 

Hong Kong environmental regu1a世ons for air quality, water quality and noise, the Hong Kong 
Planning Standards and Guidelines, and recommenda且ons in the EIA study report on the project 
"F1yover at Tai Chung Kiu Road/Siu Lek Yuen Road" have served as environmental standards and 
guidelines in the prepara世on of this Manual. 

This Manual contains the following : 

(a) 山區es of出e EnvironmentaI Team 仿ηwith respect to the environmental monitoring and audit 
req叫rements during construction; 

(b) informa世on on project organi泊位。n and programming of construc世on activi世es for the 
project; 

(c) requirements with respect to the construc恆。n schedu1e and the necessary environmental 
monitoring and audit programme to track the varying environmental impacts; 

(d) defir吐出nofAc且on and Limit levels; 

(e) establishment of event and ac且on plans; 

(1) req叫rements of reviewing pollu區on sources and working procedures required in the event 
。f non -compliance with environmental criteria; 如d

(g) req叫rements of presenta世on of environmental monitoring and audit data and appropriate 
repor世ng procedures 

Hereinafter, the term "Engineer" shall refer to the Engineer as defined in the Contract and the 
En厚neer's Representative (ER), in cases where 吐le Engineer's powers have been delegated to the ER, 
趴 accordance with the Contract 甘le "ET leader", who shall be responsible for and in charge of the 
ET, shall refer to the person delegated the role of exeαlting the environmental monitoring and audit 
requirements 

CES (Asia) Ltd 
F,\D^TA\PRO]ECTS\ß180\REPORTS\EM&A.02 
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1.3 Background 

1.3.1 The Proposed Project 

T也 ChungKiu Road is a major traffic link between Sha Tin and Ma On Shan. It carries tra血c from 
the Ma On Shan area to the Lion Rock Tunnel/Shing Mun Tunnel and other major tra的c generators 
in Sha Tin like the railway stations and the New Town Plaza 

With the development in Ma On Shan and the natural growth of traf缸~， it is an世cipated that the 
凹stingjunction ofTai Chung Kiu Road and Siu Lek Yuen will be operating over capacity at 20% and 
28% in the morning peak and evening peak respectively in the year 2001 

The construction of a single 2-1ane flyover across the junction has been identi血ed by the Ma On Shan 
Area 77, 86B and 90B Potential Development Traffic Impact S個dy in June 1995 to improve the 
Junc世on capaα句， to cater for the growth in traf血c. The Study Area is shown in Figure 1.1. 

The proposed scope of the project comprises: 

• a single 2 -lane 且yover of about 260m in length along T ai Chung Kiu Road over the junction 
with Siu Lek Yuen Road; local road widening on both sides of Tai Chung Kiu Road near the 
junc且on to accommodate the 且yover;

• widening of a por出n of the existing nullah bridge; 

• modi且ca位on to road junction layout and improvement to the signal control arrangement; 

• noise mitiga世on measures, including noise barriers along the southern edge of the flyover 
facing City One Shatin, the extent and scope is subject to review; and 

• ancillary drainage works. 

1.3.2 Mitigation Measures Recommended for the Operational Phase of the Proposed Project 

The Environmental Impact Assessment Study included the analysis of traffic noise. The 
recommended mitiga世on measures as follows: 

• 6m barrier with a can包lever to within 1m of the flyover centreline on the City One Estate side 
of the flyover; and 

• reduction to a 4m ver世cal barrier after the road junction, up to Siu Lek Yuen Playground. 

Further details can be found in the EIA of the Flyover at T缸 Chung也.u Road/Siu Lek Yuen Road 
Study, Final Report (Agreement No. CE 29/96) dated March 1998. 

1.3.3 Sensi包ve Receivers Summary 

1lj11J 

1J1J1J1J1J1J1jrlj 

The noise and air quality sensitive receivers include residential blocks of City One Shatin (mai叫y
Blocks 3，也 5， 6， 13，也 15)， BelairGarden (mainly Block N), Ravana Garden, and two schools (Baptist -1 
Lui Ming Choi Primary School (City One Shatin), and Leung Kui Kau Lutheran Primary School J 

CES (Asia) Ltd 
F ，\DATA\PROjEcrs\B180\REPORτ'S\EM&A.02 
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(RavanaG紅den)). Recreational Users, including the Siu Lek Yuen Road PlaygroundlBowling Greens 
and the Floating Restaurant Garden are also 到rqu剖itysem曲ve recelVers. 

1.3.4 Environmental Monitoring and Audit Requirements 

The EM&A programme for this study，的 iden吐血ed in the EIA, involves baseline, impact and 
compliance monitoring in the areas of: 

• Noise; 

• Air quality; and 

Water quality • 

The environmental monitoring and audit requirements recommended in the EIA are detailed in the 
relevant sections of出is report. Impacts at Sensitive Receivers (SRs) may be minimized to acceptable 
levels according to Hong Kong environmental regula位ons provided environmental monitoring and 
auditing and environmental rnitigation measures are implemented. A summary of the environmental 
rru垣gation measures recommended in the EIA are as follows (包rther elaboration on these mi世gation
measures can be found in Sections 2.8, 3.7 and 4.6): 

Noise Mitiga世on: Use of quietened eq叫pment; restricted hours and appropriate prograrnming 
of cons廿uc世on work; use of acoustic screen; proper loca世on， opera吐onand

placing of noisy equipment. 

Dust Mitigation: Periodic watering of site area; speed controls for vehicles on unpaved site 
roads; vehicle wheel and bo吐ywashing sta區onsate活t point of site and public 
roads; use of enclosures to contain spreading of dust; use of tarpaulins to 
cover soil transferred in lorries. 

1.4 Project Organization 

The proposed project organisa世on and Iines of communication with respect to environmental 
protec且on works are shown in FigJ且re 1.2回

Based on the organisa世on chart, the ET' s work will be reported directly to the Contractor, who will 
liaise with the Highways Department via the ER. The Environmental Team shall comprise the 
environmental monitoring te紅n which shall be directly employed by the contractor and perform their 
du世es independently, and the environmental audi世ng team which shall be formed by appointing 
resident site staff with relevant professional qualifications and appropriate auditing experienc巳 τhe
environmental monitoring tearn shall pro討de all monitoring data to the environmental audi世ngteam.
The ET leader shall have relevant professional qu刮過ca世ons， or have su飽cient relevant EM&A 

experience subject to approval of the ER. 

CES (Asia) Ltd 
P,\DATA\PROjECTS\B180\REPORTS\EM&A.02 
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Project Organisation 

t。

Report 

Appropriate staff, including air and noise speα祉ists， shall be included in the ET, under the 
supervision of the ET Leader, to ful直1 the EM&A duties of the ET Leader specified in this Manual 

The duties comprise the followi時，

(a) 
。)

(c) 

(d) 

to monitor the various environmental parameters as required in the EIA study Final Report 
toinves且gate and audit the Con仕actors' equipment and work methodologies with respect to 
pollution control and environmental mi世gation， and anticipate environmental issues for 
proactive action before problems arise 
to audit and prepare audit reports on the environmental monitoring data and the site 
environmental condi恆。ns; and 
to report on the environmental monitoring and audit results to the Contractor and the ER. 

Appropriate resources shall be allocated by the Contractor to ful且 duties specified in this Manual. 

The Environmental Protection Department's (EPD) role，的 indicated in Figure 1.2, is that of the 
Enforcement Authority. Theyare responsible for enforcing environmental protec世on and pollution 
controllaws in Hong Kong, which the Contractor is legally bound to comply with. 

1.5 Construction Programme 
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A tentative construction programme has been produced by HyD and is shown on Figure 1.3. 
However, the Contractor shall provide the 直nalised programme to the ET prior to the commencement , J 

of any work. The ET leader shall make reference to the actual construction works progress and 
問ram叫

4 CES (Asia) Ltd 
F,IDATA\PROjECTS\B180\REPORTS\EM&A.02 
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AIRQUALITY 

Air Quality Parameters 

Monitoring and audit of Total Suspended Particu1ates (TSP) levels shall be 侃侃ed out by the ET to 
ensure that any deteriora出g air quality could be readily detected and timely ac世on taken to rectify 
the situa位。n.

2 

2.1 

One-hour and 24-hour TSP levels shall be measured to indicate the impacts of construction dust on 
air quality. 甘\e 24-hour TSP levels shall be measured by following the standard high volume 
sampling method as set out in the Title 40 of the Code of Federal Regulations, Chapter 1 (Part 50) 
Upon approval of the ER, 1-hour TSP levels can be measured by direct reading methods which are 
capable of producing comparable results as that by the high volume sampling method, to indicate 
short event impacts. 

All relevant data including temperatur巴， pressure, weather condi位ons， elapsed赴me meter reading 
for the start and stop of the sampler, iden世宜ca缸。n and weight of the filter paper, and other special 
phenomena and work progress of血e concemed site shall be recorded in detail. A sample data sheet 
is shown in Table 2.3. 

Monitoring Equipment 

High volume samplers (HVS) in comp且ance with the following speci且也世onsshall 悅， provided by 
the Contractor and shall be used for carrying out the TSP monitoring: 

2.2 

0.6-1.7 m3/min (20-60 SCFM) adjustable flowrange; 
equipped with a timing/control device with :t 5 minutes accuracy for 24 hours opera世oni
installed with elapsed-世me meter with :t 2 minutes accuracy for 24 hours operation; 
capable of providing a minimum 的qJosed area of 406 cm' (63 蚓、
flow control accuracy: :t 2.5% deviation over 24-hour sampling period; 
equipped with a shelter to protect the filter and sample口
incorporated with an electronic mass flow rate controller or other eq凶valent devices; 
equipped with a flow recorder for continuous monitoring; 
provided with a peaked roof i叫的，
incorporated with a manometer; 
able to hold and seal the filter paper to the sampler housing at horizontal posi世oni
easy to change the 血ter; and 
capable of opera世ngcon世nuously for 24-hour period. 

(a) 
(b) 
(c) 
例
如)

(0 
(g) 
(h) 
ω 
(j) 
(k) 
ω 
(m) 

! 
「
、

The ET is responsible for provision of the monitoring equipment and carrying out the baseline 
monitoring, re伊lar impact monitoring and ad hoc monitoring. The HVSs shall be equipped with an 
elec仕onic mass flow con仕oller and be calibrated against a traceable standard at regular intervals. All 
the equipment, calibra世on1社t， filter papers, etc. shall be clearly labelled 

Initial calibra世on of dust monitoring equipment shall be conducted upon installation and thereafter 
at bi-monthly intervals. The transfer standard shall be traceable to the intemationally recognised 
pnm缸ystand紅d and be calibrated annually 甘le 叫ibration data shall be properly documented for 
future reference. All the data shall be converted into standard temperature and pressure condition. 

7 CES (Asia) Ltd 
P,\DATA\PROjEcrS\B180\REPORTS\EM&A.02 
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Theflow-rate of the sampler before and after the sampling exercise with the filter in position sha1l be 
verified to be constant and be recorded inthe data shee t. 

If the ET leader proposes to use a direct reading dust meter to measure l-hr TSP leveL弓:， he sha1l 
submit sufficient info口na世on to the ER to prove that the instrument is capable of achieving 
comparable results as the HVS and may be used for the 1-hr sampling. The ins肋叫nentsho叫d a1so
be calibrated regularly, and the 1-hr sampling sha1l be determined periodica1ly by HVS to check the 
validity and acαracy of the results measured by direct reading method 

Wind data mo叫toring equipment sha1l a1so be provided and set up at conspicuous loca世ons for 
logging wind speed and wind direction near to the dust monitoring loca世ons. The eq凶pment
installation location shall be proposed by血e ET Leader and agreed with the ER. For insta1lation and 
opera世on of wind data monitoring equipment, the following points sha1l be observed: 

• the wind sensors sha1l be insta1led on masts at an elevated level10m above ground so that 
they are c1ear of obstructions or turbulence caused by any buildings; 

• the wind data sha1l be captured by a data logger and to be downloaded for processing at least 
once a month; 

• the wind data monitoring equipment sha1l be re-calibrated at least once every six months; 
and 

• wind direction sha1l be divided into 16 sectors of 22.5 degrees each. 

ln exceptiona1 situations, the ET leader may propose a1ternative methods to obtain representa巨ve
wind data upon approva1 from the ER 

2.3 Laboratory Measurement/ Analysis 

A c1ean laboratory with constant temperature and humidity control, and equipped with necessary 
measuring and condi世oninginstruments， to handle the dust samples collected, sha1l be available for 
S訂nple ana1ysis, and eq叫pment calibra世on and maintenance. The laboratory should be HOKLAS 
accredited 

l
j
I
l
l
-
-
-

可
l
j

1
I
J

可l
l
J
1
l
J

1ltJ1lJ 

If an independent site laboratory is set up or a non-HOKLAS accredited laboratory is appointed to 
carry out the laboratory ana1ysis, the laboratory eq凶pment sha1l be approved by the ER and the 
measurement procedures sha1l be witn臨ed bythe ER.百\e ET Leader sha1l provide the ER with one >

copy of the Title 40 ofthe Code of Fede叫 Re伊la世ons， Chapter 1 (Part 50). 

Clean 血ter paper, with no pin holes, of size 8"x10" sha1l be labelled before sampling, Filter paper 戶 E
shall be condi世onedin ahur叫.dity controlled chamber for 24-hours and pre-weighed prior to use in 
any sampler. 

After samplin各 the filter paper loaded with dust sha1l be kept in a clean and 丘ghtly sea1ed plastic bag. 
甘肥直lter paper should then be returned to the laboratory for recondi世oning泊 a humidity controlled ~J 
chamber followed by preαsion weighing using an electronic ba1ance which ,is capable of weighing 
由伽W附n叫m耳叫a1ar…ha1祉d山11

All t血he collected s鉛amp抖le臼s sha1l be k，知.ep抖tin a good c∞0叩n吋吋di且on for 6 months before disposa1 

1 
1 

CES (Asia) Ltd 
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2.4 

2.5 

Monitoring Locations 

The dust sensitive receivers identified in the EIA stu吐.y are shown in Figure 2.1. It is recommended 
that station 5 is chosen as the suggested location for dust mo叫toring. 百世s monitoring loca世on
shou1d not be considered contractually binding as the contractor may 直nd prac且cal reasons for 
changing this when establishing the finalloca世ons. It shou1d also be noted that the status and 
loca世ons of dust sensi世ve receivers ma.y also change after the issue of this Manual. If such cases exist, 
the ET Leader shall propose an updated monitoring loca區。n and seek approval from the ER. 

If an alternative monitoring location is proposed the following criteria shou1d be followed:-

• 
• 
• 

at the site boundary or such location c10se to the m句or dust emission sourc巴，
c10se to the sensi世ve receptors; and 
take into account the prevailing meteorological condi世ons. 

甘le ET Leader shall agree with the ER on the position of the HVS for installation of the monitoring 
equipment. When posi世oning the samplerιthe following points shall be noted: 

(a) a horizontal platform with appropriate support to seωre the samplers against gust.y wind 
shou1d be provided; 

(b) the distance between the sampler and an obstac1e, such as bui1dings, must be at least twice 
the height that the obstac1e protrudes above the sampler; 

(c) a minimum of 2 metres of sep訂ation from walls, p紅apets and penthouses is required for 
rooftop sampler臼

(d) a minimum of 2 metres separation from any suppor世ng structure, measured ho血ontally is 
required; 

(e) no furnace or incinerator flue is nearby; 
(f) airflow around the sampler is unrestricted; 
(g) the sampler is more than 20 metres from the dripline; 
。1) an.y wire fence and gat己 to protect the sampler, shou1d not cause any obstruction during 

monitoríng; 
(1) permission must be obtained to set Up the samplers and to obtain access to the monitoring 

sta區。ns; and 
(j) a secure supply of electricit.y is available. 

Baseline Monitoring 

As part of the EIA study baseline monitoring was carried out in April1997, the resu1ts of which are 
presented in Appendix A. Nevertheless, baseline monitoring shall be req凶red prior to the 
commencement of an.y works. 証社s baseline monitoring shall be carried out at the desigr1ated 
monitoríng location for 14 conseα1世ve days prior to the comrnissioning of the construction works to 
obtain daily 24-hr TSP samples. 

During the baseline monitoring, there shou1d not be an.y cons甘uc世on or dust genera旺。n activities in 
the vicini句r of the monitoring sta世on

111 case the baseline monitoríng cannot be carried out at the identified monitoring loca丘。n duringthe 
baseline monitoríng period, monitoríng at an alternative location, which can effectively represent the 
baseline conditions at the impact monitoring locations, shou1d be carried out upon the approval of 
the ER 

CES (Asia) Ltd 9 
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Ambient conditions may vary seasonal1y and shal1 be reviewed at quarterly interva1s. When the 
ambient conditions have changed and a rerun of the base!ine monitoring is required to obtitin 
updated baseline levels, the monitoring shou1d be schedu1ed for times when the contractor's 
activities are not genera世ng dust, at least in the pro活mity of the monitoring stations. The revised 
baseline levels and air quality criteria shal1 be agreed with the ER. 

2.6 Impact Monitoring 

Impact monitoring shal1 be carried out throughout the construction period. For regu1ar impact 
monitoring, the samp!ingfrequency of at least once in every six-days, shal1 be strict1y observed at the 
mo叫tortng sta且on for 24-hr TSP monitoring. For 1-hr TSP monitoring, the sampling frequency of 
at least three 世mes in every six-days shou1d be undertaken when high dust impacts are anticipated. 

The specific time to start and stop the 24-hr TSP monitoring shal1 be clearly de宜ned and strict1y 
followed by the ET for each location 

In the event of non-compliance with the air quality criteria, more 企equent monitoring as specified 
in the Action Plan in S自由n 2.7 shall be conducted within 24 hours of the recorded exceedance. Tl世s
addi丘。na1 monitoring shal1 be continued unti1 excessive dust emissions or the deteriora世on in air 
quality is rectified. 

2.7 Event and Action Plan for Air Quality 

The baseline monitoring results form the basis for determining the air quality criteria, namely Ac世on
and Limit levels, for the 泊\pact monitoring. Table 2.1 shows action and limit levels for air quality. 
When exceedance of Action and Limit levels ocωrs， recommended ac世on shal1 be undertaken to 
control environmenta1 impacts to acceptable levels. The action plan is shown in Table 2.2 

Table 2.1 Action and Limit Levels for Air Quality 

I/Fara削位 f Actíon、 I Limit 

24 HourTSP For base!ine level < 108 I'g/m', Action level = average of base!ine level plus 30% 血d 260 
Level in l'g/m' Limit level 

For base!ine level > 1日8 l'g/m' and base!ine level < 154 I'glm', Action level = 200 l'g/m' 
For base!ine level > 154 l'glm', A耐。n level = 130% ofbase!ine level 

1 Hour TSP Level For base!ine level < 154 I'glm', Action level = average of base!ine level plus 30% 血d 500 
in l'g/m' Limit level 

Forbaseline level > 154pggffmms',andbaseline level <l%2d69bpadsemtmReAlecvtieoln lwel=350pUma 
For base!ine level > 269 I'g/m', Action level = 130 

CES (Asia) Ltd 10 
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Table 2.2 Event/ Action Plan for Air Quality 

R自pon甜

Evel1t 
EI Conti'açtor' ER 

ACTION 
LEVEL 

1. Exceedance 1. 1血ntify sour自 1. Notify Contractor 1. R目包fyany

for one 2. Inform ER 2. Check monitoring data曲d unacceptable practice 
且mple 3. Repeat measurement to Con世'actor's working methods 2. Amend working 

confi口n finding methods if appropriate 
4. Increase monitoring 

frequency to dai1y 

2. Exceedance 1IIdnefonrum 中EsRour回 1. Confirm receipt of notifi自由nof 1. Subrnit prop。且ls for 
for two or 2. Jnform failure in wri區ng remedial actions to ER 
more 3. Repeat measurements to 2. Notify Contractor m。f tnhomHE3cwa6。ornking daF 
consecutive confirm findings 3. Check monitoring data and 
目mples 4. Increase monitoring Con甘'actor's working methods 2. Implement the agreed 

台equency to daily 4. Di阻闡明出 Environmen祖l propo目15

5. Discuss with ER for Super世50r and Contractor on 3. Amend propo抽lif
remedial actions required po悟ntial remedial actions appropriate 

6. If exceedance continues, 5. Ensure remedial actions pro伊rly

arrange meeting with ER implemented 
7. If exceedance stops，但.5e

additional monitoring 

L1MITLEVEL 

1. Exceedance 1. Identify source 1. Con自由1 receipt of notification of 1. Take immediate action 
for one 2. Inform ER failure in writing and avoid further 
個m抖e 3cRoen伊fmatnm自enadsiunrgement to 2. Noti月yCon個ctor exceedance 

3. Check monitoring data and 2Sreumbrendlit apl ra。cP泣0。日nsls for 
4. Increase monitoring Contractor's working methods remed.ial actions to ER 

frequency to daily 4 眩目U自 with Environmental Team within 3 working days 
5. Assess effectiveness of Leader and Contractor potential of notifica丘on

Contractor's remed.ial remedial actions 3. Implement the agreed 
actions and keep the ER 5. Ensure remedial actions properly propo且15

infonned of the resul包 implemen悟d 4. Amend propo臼lif

appropriate 

2. Exl個edance 1.IIdnefonrHm句r‘ source 1. Confirm receipt of notification of 1. Take immediate action 
for two or 2 口n ER of the causes and failure in wri包ng to avoid further 
more actions taken for the 2. Notify Con甘'act肘 exceedance 
consecutive exceedan自 3. Cany out analysis of Contract肘'5 2. Submit propo目Is for 
目mples 3. Re戶at measurement to wor，垣ng procedures to determine remed.ial actions to ER 

confinn findings possible mitigi曲。n to be mof tnMonuE3cwatoi。rnking dap 
4. Increase monitoring implemented 

frequency to daily 4. Discuss amongst Em是ronmenta1 3, lmplement the agreed 
5. Investigate the causes of Team Leader and the Contractor prop。目15

exceedance potentia!間ned.ial a，也ons 4. Re甜bmitpropo且Is if 
6. Arrange meetingwith the 5. Review Contractor's remedial problem still not under 

ER to discuss the remed.ial aascs自ur，由e twhehireneeffveecr tI間扭n曲e自ssary to 
control 

actions to be taken 5. Stop the relevant 
7. A且e自 effectiveness of 6. If exceedance continues, co悶ider portion of works as 
Con甘'actor's remedial what portion of the work is deterrnined by the ER 
actions and keep the ER responsible and ins甘uct the un丘1 the exceedance is 
informed of the re目115 Contractor to stop that portion of abated 

SaIfdedXiE區oend4anmceosnMitopns,nca ease work until the exceedance is 
abated 

CES (Asia) Ltd 
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2.8 Dust Mitigation Measures 

The Contractor shall be responsible for the design and implementation of the following dust 
suppresslOn measures: 

• Periodic watering of open site area; 

• Imposition of speed controls for vehicles on unpaved 位eas， 8 kmh-1 being the limit 
recommended by EPD; 

If practic祉， implementation ofvehicle wheel and bo吐.y washing; and 

Deployment of tarpaul趴 to cover soil which is transported in lorries to and from the work 
area . 

• 

• 

「l
j
1
l
1
J

1lJ11lL 

If the above measures are not su血cient to restore the 紅 quality to acceptable levels upon the advice 、
of the ET Leader, the Contractor shallliaise with the ET Leader on alternative mi世gation measures, 
and implement the mi世.gation measures upon approval by the ER. J 

CES (Asia) Ltd 
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Table 2.3 Data Sheet for TSP Monitoring 

Monitoring Location 

Details of Location 

Sampler Iden且自ca世on

Date & Time of Sampling 

Elapsed-世me Start (rnin.) 
Meter Reading Stop (rnin.) 

Total Sampling Time (min.) 

Weather Condi世ons

Site Condi世ons

Pi (mmHg) 
Ini世al Flow Ti (O C) 
Rate, Qsi 

Hi (in.) 

Qsi (Std. m3
) 

Pf (mmHg) 
Final Flow Tf (O C) 
Rate, Qsf 

Hf (in.) 

Qsf (Std. m3) 

Average Flow Rate (Std. m3) 

Total Volume (Std. m3
) 

Filter Iden且自ca世onNo.

I吋tial Wt. of Filter (g) 

Final Wt. of Filter (g) 

Measured TSP Level (ug/m3
) 

Name & Dp，i們，~H()n 益且甚且且 2延且

Field Operator: 

Laboratory Sta在:

Checked by: 

CES (Asia) Ltd 
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3 NOISE 

3.1 Noise Parameters 

The construction noise level shall be measured in terms of the A-weighted equivalent continuous 
sound pressure level (L吋. Leq(30 min) shall be used as the monitoring parameter for the time 
period between 0700-1900 hours on normal weekdays. Should monitoring be required for any other 
time periods, Leq(5 min) shall be measured for comparison with the NCO criteria. 

As supplementary information for data audi街游 sta且stical results such as LIO and L90 shall also be 
obtained for reference. A sample data record sheet is shown in Table 3.3 for reference. 

3.2 Monitoring Equipment 

Sound level meters, which comply with the International Elec仕otech叫cal Commission Publica且ons
651: 1979 (Iype 1) and 804: 1985 (Iype 1) specifications and acoustic calibrators shall be provided by 
the Con仕actor and used for the monitoring of site ac世祖世es related to this Contract. The accuracy of 
the sound level meter shall be checked using an acoustic c到ibrator genera世ng a known sound 
pressure level at a known frequen句; immediately prior to and following each noise measurement. 
Measurements may be accepted as valid only if the calibration level from before and after the noise 
measurement are accurate to within 1.0dB. 

Noise measurements should not be made in the presence of fog, r剖n， wind with a steady speed 
exceeding 5ms'1, or wind with gusts exceeding 10 ms.1

. The wind speed shall be checked with a 
portable anemometer capable of measuring the wind speed in ms.1

• 

The ET Leader is responsible for the provision of the monitoring eq叫pment. He shall ensure that 
suffident noise measuring equipment and assodated instrumenta世on are available for carry吐ngout
the baseline monitoring, reguiar impact monitoring and ad hoc monitoring. All the equipment and 
associated instrumentation shall be clearly labelled. 

3.3 Monitoring Locations 

The noise sensi世ve receivers iden且自ed in EIA study are shown in Fi伊re 3.1. Any of these locations 
would be suitable for noise monitoring. These monitoring loca世ons should not be considered to be 
contractually binding. Should the contractor find that there are prac世cal reasons for changing these 
the details should be presented to the ET prior to seeking agreement of the 宜nallocations from ER 
The status and locations of noise sensitive receivers may change after issuing this Manual. Any 
alterna世ve monitoring location proposed should be chosen based on whether it is close to the m司or
site activities which are 且kely to have noise impacts. Sho址d any monitoring site be located in close 
pro別nity to the sensi世ve receiver, care should be taken to avoid disturbance to the oc∞pants during 
mo吋toring

The monitoring sta且on shall normally be at a point 1m 企om the exterior of the sensitive receivers 
building facade and be at a posi世on 1.2m above the ground. If there is a problem with access to the 
normal monitoring posi恆。此 an alternative position may be chosen, and a correc世on to the 
measurements shall be made. For reference, a correc世on of +3 dB(A) shall be made to the free field 
measurements 立le ET Leader shall agree with the ER on the mo叫toringposi世on and the correc世ons
adopted. Once the positions for the monitoring sta垣ons have been agreed, the baseline monitoring 
and the impact monitoring shall be carried out at the same positions. 

CES (Asia) Ltd 
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3.4 Baseline Monitoring 

As p訂t of the EIA study baseline noise monitoring was carried out in April1997, the results of which 
缸e presented in Appendix A. Neve吋\eless， further baseline monitoring shall be required prior to the 
commencement of any works. 甘\e ET Leader shall carry out baseline noise monitoring, at all of the 
sensitive receiver loca世ons indicated in Figure 3.1, prior to the commencement of the construc且on
works relevant to this Contract. The baseline monitoring shall be carried out daily for a peri.od of at 
least two weeks and a schedule of the baseline monitoring shall be submitted to the ER for approva1 
before the monitoring starts. This monitoring shall include the following:-

• 2 measurements of Leq(30 min) during the time period 0700-1900 (i.e. 30 minutes x 2 
occasions x 9 receiver loca且ons = 9 hours tota1 monitoring time) 

• 3 consecutive measurements of Leq (5 min) during the period 1900 - 2300 (i.e. 15 minutes x 
9 receiver locations = 2.25 hours tota1 monitoring也ne)

• 3 conseω包ve measurements of Leq (5 min) during the period 2300- 0700 (i.e. 15 minutes x 
9 receiver locations = 2.25 hours tota1 monitoring time) 

Jn ei<ceptiona1 cases, when insu益dent baseline monitoring data or ques世onable results are obtained, 
the ET Leader shallliaise with the ER to agree on an appropriate set of data to be used as a baseline 
reference. The nine receiver locations are recommended to include: Belair Garden, Ravana Garden, 
ShaHn Cityone blqcks3，也 5， 6， 13， 14， and 15 

3.5 Impact Monitoring 

N oise monitoring shall be carried out, for one 30 minute period three times per week on separate 
days (i.e. 30 minutes x 210ca位。ns x 3 times per week = 3 hours per week) when there is ongoing 
cons甘uction activi中~ at a minimum of two loca卸的 These two loca且ons shall be chosen according 
to'which are closest to ongoing cons出.ction activities. Addi且onally， noise monitoring (Leq (30 min)) 
shall be carried out at the two schools in the viαnity during the school examination periods. The ET 
Leader shall Jiaise with the school' s personnel and the Examination Authoriψto ascertain the exact 
dates and 世mes of all examination periods during the course of the contract 

In case of non-compJiance wi也正he construction noise criter詣'1 more 企equent monitoring as specified 
m出e Action Plan in Sec世.on 3.6 shall be carried out. This additiona1 monitoring shall continue un世l

the recorded.noise levels are rectified or proved to be unrelated to the construc世on activities. 

3.6 Event and Action Plan for Noise 
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The Action and Limit leve1s for construction no闊的 deftned in Table 3.1. Should non-compliance 
of the criteria occur, the Action Plan, in Table 3.2., shall be implemented. ~J 
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Final Report 
Environmental Monitoring and Audit Manual 

Table 3.1 Action and Limit Levels for Construction Noise 

TímePeriod Action Limit 

。700叫00 hrs on normal weekdays 75玲 dB(A)

。700-2300 hrs on holidays; and 1900-
Whenone doαlmented 

60/65/70** dB(A) complaínt is received 
2300 hrs on all other days 

2300-0700 hrs on all days 的/50/55** dB(A) 

給 reduce to 70 dB(A) for schools and 65 dB(A) during school examina世on periods. 
to be se!ected based on Area Sensitivity Ra區ng.婷婷

Table 3.2 Event/Action Plan for Cons甘uction Noise 

E\Tenf: .. Aétion 
Event ETL削的，iER ..1 心 Conttac做毛

Action I 1. Noti今 Contractor I 1. S咖咱 noise mitiga世on proposals 
Level 1 2. Analyse inves世gation to Environmental Team Leader/ 

3. Req叫re Contractor to propose measures 1 Engineer' s Representative 
for the analysed noise problem 1 2. Implement noise mitiga世on

4. Increase monitoring frequency to check 1 propos的
m1世ga位。ne丘ectiveness

Limit I 1. Noti砂 Contractor 11. Implement mi世ga世onmeasures
Level I 2. Require contractor to implement I 2. Prove to Environmental Team 

mitigation measures. Increase Leader ER effectiveness of 
monitoring frequency to check measures applied 
mi區ga世on effectiveness 

3.7 Noise Mitigation Measures 

The EIA report has recommended construc位。n noise control and mitiga且on measures. The 
Contractor shall be respom的le for the design and implementa且on of the following measures 
recommended in the EIA. 

• Use of quietened equipment and screening for all construc世on works whenever appropriate; 
• Construction work to be restricted to normal weekdays, between 0700-1900 hour; 
• When 叫ght time work 的 involved， nearby residents should be no世宜ed in advance of the 

planned opera區ons and informed of progress. Residents shall be pr叫ded with a telephone 
number/contact person with whom they can register compl到nts concerning noise n凶sance;

• Proper loca恆。n， opera世on and placing of noisy eq叫pment; and 
• Proper programming of construction ac世n區的.

If the above measures are not su益dent to restore the construction noise quality to an acceptable level 
upon血e advice of ET Leader，也eCon世actor shallliaise with the ET Leader on some other mi世gation
measures, propose any changes to the ER for approval, and carry out the required mi世gation
measures 

CES (Asia) Ltd 
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Table 3 .3 Noise Monitoring Field Record Sheet 

Monitoring Location 

Descrip世on of Location 

Dateof Monitoring 

Measurement Start Time 。\h:mm)

Measurement Time Length (min.) 

Noise Meter Model/lden且也丘。n

Calibrator Model/ldentification 

L叩 (dB(A)) 
Measurement 

(dB(A)) Results L,O 

Leq (dB(A)) 

M呵。r Construction Noise Source(s) During 
Monitoring 

Other Noise Source(s) During Monitoring 

Remarks 

Name & Desio:r祖 tion 匙串斟起 2道立

Recorded By 

Checked By 

CES (Asia) Ltd 
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WATERQUALITY 

Water Quality Parameters 

Monitoring for dissolved 0河rgen (00), temperature, turbidity，釗spended solids (55), shall be 
undertaken at designated monitoring stations.τhe purpose of which is to ensure that any 
deterioration in water quali可 can be readily detected and timely ac世on can be taken to resolve any 
problems. Also monitoring for temperature, p日， 55 and oil & grease at the outlets of sedimentation 
tanks should be carried out. It should be noted that 00, temperature，切rbidity and pH should be 
measured in-situ and the remaining p訂ameters assayed in a laboratory. 

In associa世on with the water quality parameters, other relevant data shall also be measured, such as 
monitoring location/position, time, weather conditions, and any special phenomena and description 
of work underway at the construc且on site etc 

Monitoring Equipment 

The following equipment and facili且es shall be provided by the Contractor and used for the 
monitoring of water quality impacts: 

Oissolved Oxygen and Temperature Measuring Equipment 

(a) The instrument sho叫d be portable and weatherproof using a OC power source. The 
equipment should be capable of measuring: 

a 00 level in the range of 0-20 mg/l and 0-200% satura位。n;and
a temperature of between 0-45 degree Celsius. 

(b) It should have a membrane electrode with automatic temperature compensa且on complete 
with a cable. 

Turbidity Measurement 1ns甘ument

The instrument should be a portable, weatherproof, and use a OC power source. It should have a 
photoelectric sensor capable of measuring turbidity between 0-1000 NTU, such as a Hach model 
2100P or a similar approved instrument 

5ample Containers and Storage 

(a) Water samples for 55 analysis sho叫d be stored in high densi可 pol戶hene bottles with no 
preservative add呵， packed in ice (cooled to 4 0 C without being frozen), delivered to the 
laboratory, and analysed as soon as pOS1是ble after collec世on.

(b) Water samples for oil & g間的eme削ement should be stored in glass bot帥，扭曲ed topH 
2 or lower with 1:1 HCl, packed in ice (cooled to 4 oC without being frozen), and delivered 
to the laboratory as soon as possible after collec世on

Calibration of 1n-Situ 1nstruments 

All pH meters, DO meters and turbidimeters shall be checked and calibrated prior to use. DO meters 
and turbidimeters shall be calibrated by a laboratory accredited under HOKLA5 or any other 
intema世onal accredi個世.on scheme, and subsequently re-calibrated at 3 monthly intervals throughout 

CE5 (Asia) Ltd 
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all stages of the water quality monitorin耳 Responses of sensors and electrodes shall be checked with ~l 
ce討fiedstand缸dsolu甸的 before each use. Wet bulb ca1ibrations for all DO meters shall be carried 
out before measurement at each monitoring loca世on

Forthe on5叫bra世.on of fi仙似ip叫 B5127:1悅，均收叫on-síte te，叫做戶r l 
the an日lysis of waters" sho址d be observed. 

4.2.5 Laboratory Measurement/ Analysis 

Analysis shall be carried out in a HOKLA5 or other internationa1 accredited laboratory. lf a site 
laboratoryis set up or a non-HOKLAS or non-internationa1 accredited laboratory is hired for carrying 
out the laboratory ana1ysis, the laboratory equipment, ana1ytica1 procedures, and qua1ity control shall 
be approved by the ER. 

5ample volume and m扭曲，um storage time for each ana1ytica1 p缸ameter carried out in the laboratory 
are shown below in Table 4.1 

Table 4.1 Water Sample Handling Requirements 

Ana1ytica1 SamTapklEe nV(o叫lu)me Storage Ma近mum Storage Tíme A丘er
Parameter Tempera'怕自 5ampling 

55 500 40C 24 hours 

Oil & Grease 1000 40C 7 days 

4.3 

Eachs缸nple shall be ana1ysed in accordance with the APHA 5tandard Methods for the Examination 
ofWater and Wastewàter，的th eclition, or an equiva1ent method approved by the ER. If in-house or 
11011位andard method 泊 proposed， details of the method verification may be required to be submitted 
to the ER. In any circumstance, the sample tes出g shall comply with a comprehensive qua1ity 
assurance and qua1ity control programme. 立\e laboratory sho叫d be prepared to demonstrate the 
qu祉ity programmes to the ER when requested. 

Monitoring Locations 

4.3.1 5urface ÌI叫Tater

Water qua1ity monitoring should be undertaken at all discharge points from the works area, which 
are normally outlets of the sedimenta且on tanks or desi1ting pits. The actua1 number of monitoring 
stations depends on the number of discharge points and may vary as construction proceeds 

4.4 

1
,J1j1jh1J1J1J-IL--J 

Impact Monitoring 

Dur呵the course of the ∞nstruc世.on works, water samples at the discha帶 points shall be collected 
three days per week and tested for pH and 55, and sampled once per week for oil and grease ana1ysis. ~， 
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4.5 Event and Action Plan for Surface Water Quality 

All effluent subject to control by the TM are required to be licensed. Therefore, the discharges shall 
be req叫red to comply with the ef飢lent standard of effluent discharged into Tolo Harbour Coastal 
Waters and is shown in Table 4.2. 

Table 4.2 Selection of Effluent Standards Discharged into Coastal Waters of Tolo Water 
Control Zone 

Measurement. Parameter 

pH 

Suspended solids 

。且& Grease 

E血i.JentBtaridard

6-9 (pH units) 

30 (mg!l) 

20 (mg!l) 

Sour自 Technica1 Memorandum on Effluent Standar品"Table 7 

4.6 Water Quality Mitigation Measures 

Ihe ER and the Con世actor shall comply with 也e Practice Note for Professional Persons with regard 
to site drainage (ProPECC PN 1/94). Speα宜cally， the following mi且gation measures should be 
undertaken, where applicable, to minimize the 加pact on water quality during construc且on

• Construction of the founda虹口的 for the deck above the nullah, and its related flow diversion 
works, should be carried out carefully to prevent contaminants from entering the Nullah. 
Poten世al 卸\pact from activities that would not be protected by sheet p泣的 should be reduced 
by a stringent programme and careful timing of the ac但.vities. lt is recommended to shorten 
the duration of these activi世es as much as possible in order to mi世gate the impacts; 

• For site areas that are close to the Nullah and are not enclosed by sheet p且es， ít is 
recommended to construct a silt fence along the boundary of the nullah to trap any silts/ 
sedimer\ts from accidentally entering into the waters of the nullah; 

• Before commencing any demo出口n works, all sewer and drainage connections should be 
sealed to prevent debris, soil, sand etc. from entering public sewers/drains; 

• Site surface runo丘 should be set且ed to remove sand/silt before ít is discharged into the 
E泣sting storm drains. It is recommended that the sand/silt removal facili位es (silt 世aps，
sediment basins) and oil interceptors should be carefully planned to ensure that they wo叫d
be installed at appropriate locations to capture all surface water generated on site. lt is also 
recommended tha七 where necessary, temporary catchpits and perimeter channels be 
constructed in addition to the e泊sting channel system within the site prior to the site 
formation works and earthworks; 

• Wastewater generated 企om concreting, cleaning of works and similar activities should not 
be discharged into the stormwater drains. lt is recommended this wastewater should be 
discharged into foul sewers, after the removal of settleable solids, and pH adjustment as 
necessary; 
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• Sand traps, oil interceptors and other pollu世onpreven世on installations should be properly 

cleaned and maintained; 

• Open stockpiles should be covered with tarpa叫in or similar materials to avoid weather 

erosion which may wash 宜nes into stormwater during the wet season, and prevent dust 

arisings during the dry season; 

Any wash -water from the wheel washing basins located at each site e沼t should have sand 

and silt settled out before discharging into storm drains; and 
• 

• A且 fue!s should be stored in bunded areas such that spillage can be easi1y collected; 

With the above mitiga世on measures properly undertaken, the potential water quality impact of the 

scheme should be local and minimal. 

Table 4.3 Event and Action Plan for Surface Water Quality 

r: . Contractor Event EJ" Leadet r主張

Limit level being 1. Repeat in-situ measurement to 1. Inform the Engineer and 1. Dis問話 with EJ" and 
exceeded by one cmflrm sfmoudrcneph, ) confi口nno且自cation of the non- Contractor on the proposed 
sarnpling day 2. Identify source(s) of impa吋

2 cRoemcHpRhyamn自acc由epwTar1b世lnes prac眩目， mìtigation rneasure晦，
3. Inform con甘'actof; 2. Request Contractor to 
4. Check monitoring data, all plant, 3Chedc 41plantand fewquorph menti critically review the working 

equipment and Contractor's 4. Consider changes of working methodsi 
working methods; metho曲， 3. Make agreement on the 

5. Discuss mitiga世on measures with 5. Prop。但 mitigation measures to mitigation measures to be 
ER and Contractori ERmthin3wE。rrabnndgEdRa;戶anadnd implementedi and 

6. Ens盯'e mitigation mea甜res are discuss wi th 4. Assess the effectiveness of the 
implement甜.jand 6. Implement the agreed implemented mitigation 

7. Increase the monitoring mitigation measures. measures. 
frequency to daily until no 
exceedance of Limit leveI 

Limit level being 1. Repeat in-situ measurement to 1. Inform the Engineer and 1. Dis叫自 with ETand 
exceeded by confirm findingsi confirm notification of the non- Contractor on the proposed 
more than two 2IIdnefonn位nfycsoonutrrcaec ωofimpacti nu世gation measureSi 
consecu t1ve 3. Inform contractori 2.cRCoehmcetpic申khaaunlnlcoaelcam cneptwatarn祖bdlnees porEamdm間e，r 2. Request Contractor to 

11 sampling days 4. Check monitoring data, all plant, 3. Check all plant and equipmenti critically rl前iew the working 
equipment and Contractor's 4. Consider changes of working methodsi 

5.wDHo目rkUi自ngmmldegthaoudosn, measures mth 
methodsi 3. Make agreement on the 

5. Propose mi區ga，tion measures to mitiga區。n measures to be 
ER and Contractori ERmthin3w。raHnndgEdRa; ys and 1m抖ementedi

6. Ensure mi包ga世on measures are 也叫時間th EJ" 4. Assess the effectiveness of the 
implementedi and 6. Implement the agreed implemented 凹litigation

7. Increase the monitoring mitiga益。n measureSi and measuresi and 
frequency to daily un世ln。 7 As directed by the Engineer, t。 5. Consider and instruct, if 
exceedance of Limit level for two slow down or to stop all or part nece品ary， the Contractor to 
con且凹tive days. of the marine work or slow down or to stop all or 

construction actiVlties. part of the marine work until 
no exceedance of Limit level 
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5 SIT官 ENVIRONMENTAL AUDIT 

5.1 Site Inspections 

Site inspec旺。ns provide a direct means to trigger and enforce specified environmental protection and 
pollution control mea到res. The ill已 ET and Contractor shall cooperate by following a site inspec世on
procedure. The deployment of a rou世ne set inspec世on procedure will assist in checking the, 
im plementation of the appropriate environmental protection and pollution control mi世ga世on
measures, and the existence of de且αencies that will trigger the ac吐on and limit requirements 

TI1e ET Leader is responsible for the formula世on of the environmental site inspec泣。几 establishment
of the de宜ciency and ac區on repor世ng system, and for carrying out the site inspec世on works. The 
proposal for site inspection shall be submitted to the Contractor for agreement and to the ER for 
approval within 21 days of the construction contract commencement and will include details of the 
site inspectic)D logis世cs， and the defiαency and action repor世ng procedures 

Site inspec卸的 shall be carried out at least once per week and the areas of inspection shall not be 
limited to the environmental situa世ons， pollu且on control and mitigation measures within the site 
甘le mspec巨on shall 尬。 review the environmental situations outside the site area, which are likely 
to be affected，也rect1y or indirect1~比 by the site activiti白. The ET Leader shall make reference to the 
following information in conduc世ng the inspection: 

• EJA recommenda世ons on environmental protec世on and pollu世Oh control mitiga恆。n
measures; 

• works progress and programme; . individual works methodology proposals (which shall include proposals of associated 
pollu丘。n control measures); 

• the contract speα且ca虹口ns on environmental protection; . the legal framework regarding relevant environmental protection and pollu吐on control 
requirements; and 

• previous site inspection info口na丘。n.

The Contractor shall be req叫red to inform the ET Leader of all relevant information rela出gto the 
construction contract in order for him to ca呵呵ut the site inspec卸的 effectively. 甘le inspec世on
results and associated recommenda目。ns on improvements to the environmental protection and 
pollu世on control works shall be submitted to the ER and the Contractor within 24 hours. Thus 
ensuring that all p缸世es are informed of any deteriora旺ng environmental condition so that immediate 
action can be taken 叮le Contractor shall follow the procedures and 世me-frame s世p叫ated in the 
environmental site inspec世間1， deficiency and action repor世ng句rstem formu1ated by the ET Leader, 
and shall report any remedial measures following the site inspections; 

Ad hoc site inspec且ons shall also be carried out if signi宜cant environmental problems are iden世且ed.
Inspections may also be required subsequent to receipt of environmental complaints, or as part of the 
inves世gation work, as speci宜edin the Ac世on Plan for environmental monitoring and audit. 
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5.2 

5.3 

Compliance with Legal and Contractual Requirements 

In addition to the environmental protec世on and pollution controllaws in Hong Kong there are 
contractual environmental protection and pollution control requirements which the construc且on
ac且.vl世es shall comply with. 

In order that the works are in compliance with the contractual requiremen怡" all the works method 
statements submitted by the Con世actor to the ER for approval shall be sent to the ET Leader for 
vet世ng to check whether sufficient environmental protection and pollution control measures have 
been ineluded. 

The ET Leader shall also review the progress ahd programme of the works to ensure that relevant 
environmentallaws have not been violated, and any foreseeable poten世al for viola世ng the laws can 
be pre.vented 

τheCon世actor shall regularly copy relevant documents to the ET Leader so that 也e checking work 
can be carried out. The documents shall at least inelude the updated Work Progress Reports, the 
updated Works Programme, the application letters for the various licence/permits under the 
environmental protection laws, and all the valid licence/permit. A site diary shall also be made 
avai1able for the ET Leader' s inspec且on upon his request. 

After reviewing the document, the ET Leader shall advise the ER and the Contractor of any non­
compliance with the contractual and legislative requi凹r閃eme叩n跆 0叩n environmental p防ro叫te倪c世由on a翎n

po叫llut世ion c∞on耐t仕rol f，臼or叫the祖em tωo take follow-up ac卸的If th~ ET Leader's.review coneludes that the 
∞rrent status on licence/permit application and any environmental protection and pollu且on control 
prepara世on works may not cope with the works programme or may result in potential violation of 
environmental protection and pollution control req叫rements by the works in due course, he shall 
ad愉悅 Co帥actor and the ER accordingly. 

Upon receipt of the advice, the Con世actor shall undertake immediate ac世on to remedy the situation 
The ER shall follow up to ensure that appropriate action has been taken by the Contractor in order 
that the environmental protec世on and pollution control req叫rements are fulfilled 

En.vironmental Complaints 

Complaints shall be referred to the ET Leader who shall initiate the complaint in.vestigation 
procedure. The Complaints Procedure, ac且oned by the ET Leader shall inelude the following: , J 

• 
• 

• 
• 
• 
• 
• 

log complaint and date of receipt onto a complaint database; 
in.vestigate the compl到nt to determine its validity, and to assess whether the source of the 
problem is due to works activi世es;

if a complaint is .valid and due to site ac區.Vl世es， iden世fy the soilrce of the problem; 
iden時 mitiga世on measures if required and advise the Contractor accordingly; 
review and check the Contractor' s response to the recommended mitiga世on measure; 
investigate a11 stages of remedial work and update relevant parties on the resultant situa世on;
if the complaint was referred by EPD，趴form EPD on the status of the complaint investiga世on
and the follow-up ac位。n within the time frame assigned by EPD; 
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w1dertake ad也世onal monitoring and audit to verify the situation if necessary, and con位nue
with mitiga世on and monitoring un世1 the ET Leader is sa世s宜ed that the compl剖nt will not 
recuri 

• report the investiga世on results and the subsequent actions to the source of complaint or 
report to the complainant directl予 whichever is the most appropriate. (lf the source of the 
complaint 的 EPD， the results should be presented within the time frame assigned by EPD); 
and 

• record the complaint, investigation details, the subsequent actions and the outcome in the 
monthly EM&A reports 

• 

During the complaint investigation procedure, the Contractor and ER shall cooperate with the ET 
Leader in providing all the necessary informa世on and assistance for completion of the inves丘ga巨on.
If mitigation measures 缸eiden世fiedintheinvestiga世on， the Contractor shall promptly carry out the 
mitiga且on. The ER shall enforce all remedial requirements to ensure that the measures have been 
carried out by the Contractor 
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6 REPOR'τ1NG 

6.1 General 

Report presentation methods shall be agreed with the ER, which may be in the forrnat of an electronic 
medium. The following reports 'shall be provided by the Contractor: 

• Baseline monitoring report; 
• Month1y EM&A reports; and 
• Quarterly EM&A summary report 

百lese repo廿s shall be subm的edωthe follo叫ngp位世es， in the form agreed with the ER, through the 
Environmenta1 Auditing Team. The number of copies are subject to review by the ER: 

• Highways Departrnent (1 copy); 
Contractor (1 copy); 
Environmenta1 Audi世ng Team (1 copy); and 
Environmenta1 Protec世on Department (3 copies) 

• 
• 
• 

6.2 Baseline Monitoring Report 

A Baseline Environmenta1 Monitoring Report shall be prepared and submit by the ET Leader within 
10 working days of comple世on of the baseline monitoring. Copies of the Baseline Environmentål 
Monitoring Report shall be submitted to each of the two p缸ties: the Contractor, and the Client 
Department. The ET Leader shallliaise with the relevant p訂世es on the exact number of copies 
required 

The baseline monitoring report shall include at least the following: 

(a) up to ha1f a page execu世vesumma哼，
(b) brief project background informa世on;
(c) drawings showing loca世ons of the baseline monito也可 sta世onSi
(d) monitoring res口1ts (in bo血 hard and diskette copies) together with the following information: 

monitoring methodology; 
eq叫pment used and calibration details; 
parameters monitored; 
monitoring loca世ons (and depth); and 
monitoring date，世me， frequency and dura世on

(e) details on influenαng factors, including: 
m句or activities, if any, being carried out on the site during the period; 
weather conditions during the period; and 
other factors which might a在'ect the resu1ts. 

(f) determina虹口n ofthe Ac世on and Limit Levels for each monitoring parameter and statis且ca1
ana1ysis of the baseline data; 

(g) revisions for inclusion in the EM&A Manua1; and 
(h) comments and conclusions. 
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6.3 Monthly EM&A Reports 

The results and findings of all EM&A work required in the Manual shall be recorded 趴 the monthly 
EM&A reports prep紅edby也e ET Leader. The EM&A report shall be prepared and submitted within 
10 working days of the end of each repor區ng month, with the 缸st report due in the month after 
construction commences. Each monthly EM&A report shall be submitted to the Client Department 
and the Contractor. Before submission of the first EM&A repor七 the ET Leader shallli缸se with the 
parties on the exact number of copies and format of the monthly reports. 

1lj1lj 

The ET leader shall review, every 6 months or on a as needed basis, the number and location of 司
monitoring 到:ations and p訂ameters of mo叫.tor. 1his is to ensure incorpora卸的fa叮 changes in the 
surrounding environment and nature of works in progress. " 

6.3.1 First Monthly EM&A Report 

The first monthly EM&A report shall include at least the following : 

(a) 1-2 pages executive summary; 
(b) basic project information including a synopsis of the project organisa且on， programme and 

management structure, and the work undertaken during the month; 
(c) a brief summary of EM&A req叫rements including: 

all monitoring parameters; 
environmental quality performance limits (Action and Limit levels); 
Event-Ac丘。n Plans; 
environmental mi世ga世on measures，的 recommended in the project EIA study 宜nal
report; 
environmental req叫rements in contract doαlments; 

(d) advice on the implementation status of environmental protec世on and pollu世on controll 
mitigation measures, as recommended in the project EIA study report, summarised in the 
updated implementa世on schedule; 

(e) drawings showing the project area, any environmental sensitive receivers and the loca世ons
。f the monitoring and control sta位。nSj

(f) monitoring re到lts (in both h紅d and diskette copies) together with the following information; 
monitoring me也odology

equipment used and calibra世on details 
parameters monitored 
monitoring loca世ons (and depth) 
monitoring date，世me， frequency, and dura且on;

(g) graphical plots of trends of mo叫tored parameters over the past four repor世ng periods for 
representa世ve monitoring s版社ons annotated against the following: 

major activi世es being carried out on site during the period; 
weather conditions d山ing the period; and 
any other factors which might affect the monitoring results; 

(1) a summary of non-compliance (exceedances) of the en尬。nmental quality performance limits 
(Action and Limit levels); 

Gl a review of the reasons for and the implica世ons of non-compliance including review of 
pollu且on sources and wor1吐ng procedures; 

(k) a description of the ac丘。ns taken in the event of non-compliance and de宜ciency reporting 
and any follow-up procedures related to earlier non-compliance; 
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。) a summary record of all complaints received (written or verbal) for each media, including 
locations and nature of complaints, liaison and consultation undertaken, ac世ons and follow­
up procedures taken and summ紅yofcompl剖nts; and 

(m) An account of the future key issues 訟 reviewed from 出e works programme and work method 
statements. 

'l 6.3:2 Su阿u叫M&ARe叩咖P伊仰0仗E白ts 

The subsequent monthly EM&A reports shall include the following : 
司
1
1
)
J
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(a) Title Page 
仰) Executive Summary (1-2 pages) 

Breaches of action and limit levels 
Complaint Log 
Repor世ngChanges

Future poten世al key issues 
(c) Contents Page 
(d) Environmental Status 

Drawing showing the project area, any environmental sensitive receivers and the 
locations of the monitoring and control stations 
Summary of non-compliance with the environmental quality performance limits 
Summary of complaints 

(e) Environmental Issues and Actions 
Review key issues carried forward and any follow-up procedures related to earlier 
non-compliance (complaints and de宜dendes)
Descrip世on of the actions taken in the event of noncompliance and de血口ency
reporting 
Recommendations (sho叫d be sped直c and target the appropriate party for ac世on)
Implementa世.on status of the mitigatory measures and the corresponding e任ectiveness
of the measures 

(1) Antiαpated Future Key Issues 
(g) Appendix 

Action and Limit levels 
Graphical plots of trends of monitored par缸neters at key stations over the past four 
repor世ng periods for representative monitoring sta世ons annotated against the 
following: 
1) major activities being carried out on site during the period; 
ü) weather condi世ons during the period; and 
凶) any other factors which rnight affect the monitoring results 
Monitoring schedule for the present and next reporting period 
C四nula世ve compl剖nts sta世stics

Details of complaints, outstanding issues and de直dendes

6.4 Quarterly EM&A Summary Reports 

Thequ紅terly EM&A summ缸y report which should generally be around 5 pages in total and contain 
at least the following informa世on:

(吋 up to half a page exe∞tive summary; 
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(b) 

(c) 

basic project informa世on including a 句mopsis of the project organisa且on， programme, 
contacts of key management, and a 句mopsis of work undertaken during the quarter; 
a brief summary of EM&A requirements including: 

monitoring parameters; 
environmental quali可 performance limits (Action and Limit levels); and 
environmental mitiga且on measures, as recommended in the project EIA study 宜nal
report; 

advice on the implementa世on status of environmental protec世on and pollu世on con甘011
mitiga泣。n measure島的 recommended in the project EIA study report, summarised in the 
updated implementation schedule; 

(d) 

(e) 

(f) 

drawings showing the project area, any environmental sensitive receivers and the locations 
of the monitoring and control sta且onSj
graphical plots of the trends of monitored parameters over the past 4 months (the last month 
of the previous quarter and the present quarter) for representa且.ve mo叫toring sta世ons
annotated against; 

the major ac區、而且es being carried out on site during the period; 
weather conditions during the period; and 
any other factors which might a在:ect the monitoring results; 

advice on the solid and liquid waste management status; 
a summary of non-compliance (exceedances) of the environmental quality performance limits 
(Action and Limit levels); 
a brief review of the reasons for and the implications of non-compliance including review of 
pollu世on sources and working procedures; 
a 到mm位ydes∞ption of the actions taken in the event of non-compliance and any follow-up 
procedures related to earlier non-compliance; 
a summary record of all complaints received (written or verbal) for each media, liaison and 
consulta世on undertaken, actions and follow-up procedures taken; 
comments (e.g. effectiveness and e且αency of the mitiga世on measures), recommenda區ons
(e.g. anyimprovement in the EM&A programme) and conclusions for the quarter; and 
proponents' contacts andωyho血的 telephone number for the public to make enquiries. 

6.5 Data Keeping 

Site doαnnen包 such as the monitoring field records, laboratory analysis records, site inspec位on forms, 
etc. are not required to be included in the monthly EM&A reports for submission. However, the 
documents shall be well kept by the ET Leader and be ready for inspection upon request. All relevant 
information shall be clearly and耶tematically recorded in the doαlments. The monitoring data shall 
also be recorded in magne世c media form, and the software copy available upon request. All the 
documents and data shall be kept for at least one ye訂 after completion of the construction contract 

6.6 Interim Notifications of Environmental Quality Limit Exceedances 

With reference to EventJAction Plans in Tables 2.2 and 3.2, when the environmental quality 挂mits are 
exceed叫，也e ET Leader shall immediately no時T the ER. The notification shall be followed up with 
informa且on regarding the outcome of the inves世gation; proposed ac世on; and the success of the 
action taken, with any nece臼叮 follow-up proposals. A sarnple template for the interim no聞ca虹口的
is shown in Table 6.1. 
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Table 6.1 Sample Template for Interim Not迫cations of Environmental Quality Limits 
Exceedances 

Project 

Date 

Time 

Monitoring Location 

Parameter 

Action & Limit Levels 

Measured Level 

Possible reason for Action or Limit 
Level Non-compliance 

Actions taken/to be taken 

Remarks 

Prepared by : 

Designation 

Signature 

Date 

CES (Asia) Ltd 
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1 BASELINE NOISE MONITORING 

1.1 Noise Monitoring Locations 

Monitoring loca世ons were selected to reflect the noise levels of Noise Sensitive Receivers in the 
mα1ity by interpolation. Three noise sta世ons were chosen for this baseline study. The loca世ons are 
shown on Figure A1. Each sampling location was exposed to the a01bient traffic noise. Sta且onA
(City One) and Station B (Belair Garden) are exposed to tra但c noise predo01泊an位y企001 TaiChung 
Kiu Road and Station C 恨的ana Garden) is e淨。sed to tra值c noise O1ain1y fro01 Siu Lek Yuen Road 

1.2 Instrumentation and Calibration 

Baseline O1easurements were conducted u血g a Brüel & Kjær (B&K) 2231 integrating sound level 
O1eter stations A and B and B&K 2236 integrating so凹\d level O1eter for sta世on C. These meters 
complied with the Intemationa1 Electrotechnica1 Commission Publica世ons IEC 651:1979 (Type 1) and 
804:1985 (Type 1) 

1.3 

The sound level meters were ca1ibrated with a B&K Type 4231 sound level ca1ibrator with a sound 
pressure level 93.8 dB at 1 kHz before and after each measurement, ensuring that the noise 
O1easurements agreed within 1 dB. Noise measurements were taken in terms of the A-weighted 
equiva1ent con出uousωundpres阻.e level (Loql over a period of 30 minutes. The sound level meters 
were supported at a posi恆。n of 1.2m above ground by a tripod. 

Monitoring Schedule 

Baseline noise monitoring was conducted as part of the EIA study and commenced on 7 April1997 
and ended on the 21 April1997 (there was no survey on the 10 April due to r缸n). The measurements 
were carried out between the hours of 0900 and 1630. On1y day世me monitoring was conducted 
because there were no plans to c缸可r out construc且on works in the evening or night time. However, 
should the construc虹口n programme require works to take place in these 且me periods it sha1l be 
necessary to conduct addi世ona1 base尬\emo叫toring of noise before any works com01ence 

1.4 Results 

Baseline noise O1easurements were main1y in且uenced by road traffic noise from Tai Chung Kiu Road 
and Siu Lek Yuen Road. The O1easurements taken at Ravana Gardens on 13, 14 and 16 April1997 
were a1so influenced by helicopter noise. The monitoring results are presented in Table A1- A3 

CES (Asia) Ltd A-1 
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TableAl Baseline Monitoring Results at City One - Station A 

Date Ap組 19Q7 S"..mnëM<l曲。ringRë甜ltS q，ëq@Omin))，喊叫:

9 1'1 12 13 14 主性 1& 19 20 21 Tìrne 7 E 

。9日。 74.9 74.0 74.0 74 日 74.0 73.4 73.9 73.2 73.0 73.1 73.自 72.9 71.3 72.9 

。 930 74.5 73.2 74 .2 73.8 73.9 73.2 73.6 73.3 72.9 73.0 74.1 72.8 71.2 72.9 

1000 74.3 73.5 73.8 73.5 73.5 73.6 73.3 73.2 72.9 73.3 74.3 72.8 70.9 73.0 

1030 74.6 73.7 73.7 73.3 73.8 73.6 73.2 73.1 72.7 72.9 74.2 72.7 71.0 73.0 

1100 74.8 74.1 73.9 73.8 73.6 73.8 73.4 73.0 72.6 72.9 74.0 72.8 71.0 73.0 

1130 74.2 73.9 74.0 73.5 73.7 73.2 73.5 73.1 72.5 72.9 74.5 72.9 71.1 73.0 

TableA2 Baseline Monitoring Results at Belair Garden - Station B 

Date April1997ßasëline Mo叫10丘hg.Res吐ts (Leq(30 凶in));dB(A)

Time 7 s 9 11 12 13 1甚 15 16 17 18 19 20 21 

1330 71.2 69.9 71.2 71 .4 71.7 68.9 71.3 66.9 67.0 67.4 69.9 69.4 66.8 68.4 

1400 71.0 70.8 71.4 71.3 72.0 70.2 71.0 67.2 67.2 67.5 69.7 69.3 66.9 68.4 

143日 71.5 71.6 71.0 71.0 72.3 71.3 70.8 67.3 67.3 67.4 70.1 69.4 66.9 68.3 

1500 70.9 71.3 71.7 7日 9 72.2 71.0 71.0 67.1 67.4 67.7 69.8 69.4 67 日 68.4 

1530 71.1 71.0 71.8 71.2 72.0 71 .4 71.2 66.8 66.8 67.4 69.8 69.4 66.9 68.4 

1600 71.3 71.2 71.6 70.8 72.3 70.7 71.4 66.4 66.7 67.2 69.9 69.2 66.9 68.3 

TableA3 Baseline Monitoring Results at Ravana Garden - Station C 

Date Ap叫 1997 BaseJi開 MonitoringR'目前ts(Leq(30min))，d8(A)

τlll1e Y z 9 11 12 13 主在 15< 16 17 18 19 20 21 

1330 62.7 62.6 62.8 62.5 62.5 62.2 63.5 62.4 63.5 62.7 62.7 62.3 62.3 62.7 

1400 62.2 62.6 62.4 62.4 62.3 62.1 63.8 62.5 63.8 62.5 62.9 62.4 62.3 62.7 

1430 62.8 62.4 63.2 62.0 62.9 62.3 63.2 62.3 63.4 62.5 62.9 62.2 62.9 62.9 

1500 62.6 62.6 62.6 62.2 62.8 62.0 63 日 63.0 63.0 62.4 62.9 61.8 62.2 62.8 

1530 62 .1 63.4 63.1 62.2 62.7 62.0 63.3 62.7 63.2 63.1 63.0 61.9 62.4 63.2 

1600 62.4 63.1 63.4 62.4 62.3 64.0 63.5 62.6 63.1 62.9 63.6 62.5 63.0 63.0 

CES (Asia) Ltd . A - 2 
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TableA4 Baseline Noise Levels, dB(A) - Summary 

Nóisè Level, (dB(A)) 
Monitoring Loca世on

Ma且 卸fin

ci句， One， Block 6 74.9 70.9 

Belair Garde凡 PO也um 74.6 66.4 

Ravana Garden, Podium 64.0 61.8 

2 BASELINE DUST MONITORING 

2.1 Instrumentatiqn and Calibration 

One GMWS-2310 ACCU-VOL high volume sampler with associated equipment, calibra世onkit and 
shelter in accordance 叫thPa付 50 of Chapter 1 appendix B ofTítle 蛋。 of the Code of Federal Regulations 
of the USA was used for dust (Total Su叩endedPar位culates (TSP)) levels determina世on

2.2 Methodology 

One monitoring location on the ground floor of Sha TinCity One Block 5 was chosen and is shown 
on Figure A2.百\e m句。r potential air quality impact during the construction phase will be dust 
arising from haul road emissions, open site erosion, excavation and filling opera世ons. Baseline air 
quality monitoring was carried out as part of the EIA stud予 well before any cons仕uc世on activi且es
were started. The TSP levels were measured by "High Volume Method for Total Suspended 
Partiα.Jiates" as des位ibed by the United States Environmental Protection Agency in 10 CFR Part 50 

The sampling 且ters were weighed on an analy世cal balance (after moisture calibration in the 
desiccator) both before and after sampling to determine the net dust weight. The tot剖 airvolume
sampled, corrected to standard condi世ons， were determined from he measured flow rates and 
duration of the sampling period. Ambient air TSP concentra世ons were then calculated from the mass 
of the collected par且cles divided by the volume of air sampled, corrected to standard conditions 
Totals were expressed in micrograms perωbic metre. 

Monitoring Schedule 

Monitoringwas carriedout over a 24-hour period from 7 April1997 to 22 April1997 (except the 10 
April which was cancelled due to heavy rainfall). 

Results 

TSP leve1s were measured at one location for 24-hour periods on 14 dates, the results are presented 
in TableA5. 

CES (Asia) Ltd A-3 
P,\DATA\PROjECIS\B180\REPORTS\FINALIVOLUME3IAPPEN-A.EMA 



Agreement No.CE 29/96, EIA and TIA Stu也es
F'lyover at Tai Chun可Kiu Road/Siu Lek Yuen Road 

Final Report 
Environmental Monitorin革 and Audit Manual 

TableA5 T5P(μgm"3) recorded during Baseline Monitoring 

Date !SPμ ，:::$ 再n

7/4/97 107 

8/4/97 113 

9/4/97 52 

11/4/97 68 

12/4/97 93 

13/4/97 55 

14/4/97 67 

15/4/97 103 

16/4/97 67 

17/4/97 93 

18/4/97 81 

19/4/97 72 

20/4/97 73 

2114/97 67 

CES (Asia) Ltd A-4 
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APPENDIX B: BASELINE MONITORING LEGISLAτ1VE FRAMEWORK 

1 Construction Noise 

The Noise Con世01 Ordinance pw吋des for the control of construction noi呵. Assessment procedures 
and standards are set out in two TechIÚcal Memoranda associated with the NCO. the Technical 
Memorandum on Noise from Co間加ction Work other th仰 Pe悶悶sive Piling and the Technical 
Memorandum on Noise from Percussive Piling. 

Underthe e治組ng provisions, there is no legal res出ction on noise generated by construction ac刷岫
(口出erthan perαlSsive piling) between the hours of 07.00 and 19.00 on normal weekdays. However, 
EPD's Practice Note for Professional Persons PN 2/93 sets a non-statutory day世me noise limit of 75 
dB(A) L呵 (30 min) at the facades of dwellings, and 70 dB(A) at the facades of schools (65 dB(A) during 
examina世ons).

2 Construction Dust 

The Air Pollution Control Ordinance (APCO) provides powers for controlling air pollutants from a 
variety of sta區。nary and mobile sources, including fugitive dust emissions from construc虹口n sites. 
It encompa岱es a number of Air Quality Objectives (AQO) which stipulate concentra吐ons for a range 
of pollutants. The AQO for total suspended particulates (TSP) which are relevant to this study are 
tabulate in Table B1. 

Table B1 Hong Kong Air Quality Objectives 

Air Pollutant 
叫一

伯

利
J
-
J

伊
一

印
一
些-
m一

的
一
一
一
一

向
」

Hm 

TSP 

2 

3 

Measu目d at 298 K and 101.325 kPa 
Not to be exceeded more than once peryear 
Arithmetic mean. 
NotAQO. 

In addition to the above established legislative controls, it is generally accepted that an hourly average TSP 
concentra包on of5日 o J.1gm~ should not be exceeded. Such a con世ollirnit is particularly relevant to c。的出1世on
work and has been irnposed on a number of construction projec恆 in Hong Kong in the form of contract clauses 

For construc性。n dust, it is standar吐 prac世ce to use a TSP limit in air over a 1-hour period of 
500 )lgm-3 • The ma泊mum acceptable TSP concen世ation averaged over a 24-hour period is 260 )lgm弋
as defined in the Air Quality Objectives (AQO份.
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