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1. INTRODUCTION 

1.1 Purpose of the Manual 

η1εpurpose of this Environmental Monitoring and Audit (E話&A) Manua1 is to guide 
the 詩詞p of an EM&A progr磁惚惚 to ensure compIiance with 也e Environmental Impact 
Ass的sment (EIA) study recommendations., to assess the effectiveness of the 
recomme在這ed mitigation measures ar泣如 identi勾r any fu叫ler need for additional 
mitigation measures or remedial action. 在自 Manual outlines the monitoring and audit 
programme to be undertaken for the Hiram這 Highway Improvements: Improvement 
between Nam Wai and Ho Chung and upgradi豆豆 of local access roads. It aims to 
provide system泣ic procedures for monitoring, auditing and minimising of the 
environmental impacú穹 associated with the construction works. 

Hong Kong environmental regulations for noise，也e 頁。可 Kong Planning Standards 
and Guidelines, and recommendations in 按le EIA study final report on the Hiram's 
Highway Improvements, Stage 1, Remaing Works (Part) Phase 3 have served as 
environmental standards and 伊i是elines in the prep訂ation ofthis 既如當al.

This Manual contains the following : 

(a) duties of the Environmental Te缸盟 (ET) with respect 的 the e話vironmental

moni給ring and audit requirements d位ing construction; 

(b) inforτnation on project organisation and progran扭曲g of construction activities 
for the project; 

(c) requirements wi也 respect t。如 construction 認治組e and 也e necess的

environmental monitoring and audit programme to track the varying 
environmental impact; 

(這) definition of Action and Limit levels; 

(e) establishment of event and action pl組s;

(f) requirements ofreviewing pollution-sources and working procedures re中ired in 
the event of nOI恥compliance of thè en討ronmental crite巾;

(g) requirem~nts of present叫∞ of environment在1 monitoring and audit data an是
appropriate reporting procedures. 

F or the purpose of this manual; 也e "Engineer" shall refer to 詮le Engineer 泊是efined in 
the Contract and the Engineerts Representative (ER)~ in ca萃的 where 也e Engineer's 
powers have been delegated to the ER, in accordance with the Contract. The ET leader, 
who shaU be responsible for and 站 ch控訴 ofthe ET, sh叫1 refer to the person delegated 
也e role of executing the environmenta1 monitoring an這 audit requirements. 

Babtie BMT (Hong Kong) Lt已
ENPAC Ltd像

Report BBHKJ960441DIO 11 
Issue 5 
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1.2 Background 

The section of Hîramts Highway between Nam Wai 部d Ho Chung inc1uded in the 
'Project comprises a sharp bend following a steep downg站起 outside Nam W叫“注le

proposed improvement works involve the construction of (a) 在 two lane carriageway on 
elevated embankments an;是 structures about 0.7 km long between Nam Wai and Ho 
Chung, (b) the formation of road reserve for two future traffic 1血肉 (c) 也e construction 
of a roundabout or traffic signa1 controlled junction at the junction of Hiram's Highw句f

and Nam Pin Wai Road, and (d) locaL improvement to the existing Hiramts Highway 
betw如1 Nam Wai and Nam Pin Waî. 

The îdentified NSRs in the Study Area are low且rise development, inc1uding village 
houses, villas雪 schools and churches. A summary is given in Appendîx A. 

Figure 1.1 shows the project site inc1udin皂白e locations ofNSRs. 

One of the objectives of the EIA Study as s話.ted in 也e Study B丘ef is to design and 
specify the environmental monitoring and audit requirements necessary 的 ensure the 
implementation and the 吃ffectiveness 01 the. environmental protection and pollution 
control measures adopted. 

1~3. Environmental Monitoring and Audit Requirements 

The EnvÎr.onmenta1 Protection Department (EPD) 起學ires 也at monitoring is unde口aken
for 血.e fol1owing 泣ages of the Project: 

• Baseline Monitoring refers to the measurements of environmental par位ne峙的
such as existing noise < levels, to detennine the nature and ranges of natu叫
variation and to establish, where appropriate, the nature of change. This 
information is useful for assessing the short 訟這 long term enviro盟挂ent impacts 
ofthe Pr，吋ect activities . 

• Impact monitoring involves the measurement of environmental par當neters

during the Project activities, in order to determine the impacts of the activities 
and the e龍ctÎveness of the mitigation measures proposed in the EIA Report, 
and any further 如medial measures which are needed. 

1t is a :further requirement of the EPD that the environmental monitoring programme is 
如持ect to environmental audit. 甘le aim is to determine satisfactory co盟pliance with the 
legislative requirements, ensure 血鼓 no 位moyance is caused to sensitive receivers and 
initiate 血缸: remedia1 action plan when 給中ired. TI吐s will require information on the 
s協如tory requirements for parameters of concern and monitoring data. 

Each audit will consist of a review of the monitoring da旭 and comparison with the 
relevant legislative 括中Îrements and environmental perfonnance standards specîfied in 
the Con甘act Document. 

The monitoring and audit re句話rements for the Project will be as follows: 



「
L
r
i
-
-
h
l
L

仁
L
F
ι
n
i
l
J

仁
「

i
L
f
b
p

仁
仁
仁
，
「

L
f
L

「
L
F
L
P
j
L

「
L
f
L
r
L
f
L
r
E
L
f
-
-

Highways Dep訂tme酪 Hîram's 缸i草hway Improvement 
Environmental Monitorim! & AuditManual 

• Pre曙Construction Phase Includîng aIl 忌aseline monitoring prior to any Project 
actlvlty occurring on slte . 

• Construction P如'se Including impact/compliance monitoring an是 audit during 
all cons甘uction 在.ctivîtîes.

1.4 Project Organization 

訂le pr吋ect organisation and lînes of communication with respect to environmental 
protectio琵 works is shown in Figure 1.2. 

甘le ET shal1 not be in any way an associated b。這y of the Contractor. The ET leader 
shall have relevant profes話。nal qualifications, or have 鵲起cient relevant EM&A 
experience subject to approval of the ER and the Environrnental Protection Department 
(EPD). 

Appropriate staff shaIl be included in the Eτ， under the supervision of the ET Leader， ω 

如曰:自e EM&A duties of the ET Leader spec曰“ 1n 也is manual. BasicaI妙， the duties 
comprise the fo l1owing: 

(a) To monitor the various environmental p位缸追.eters as required i泣 EIA study final 
report. 

(b) To investigate and 斜拉it the Contractors' equipment 越這 work methodologies 
with respect to pollution control and environmental mîtîgation, and antîcipate 
environmental issues for proactive actîon before pro blems arise. 

(c) To 在udît and prepare audit reports on the environmentaI monitori時街誌認這也e

site environmental conditions; 

(d) To report on the environmental monîtorin喜訊社 audit results to 血e Con甘actor，

the ER, and the EPD or its dele學ate.

Appropriate resources sha11 also be a110cated under the Contractor and the ER t。但自
由.eir duties specified 扭曲is manual. 

1.5 Construction Programme 

Road
l 

improvement works consist of construction of 忌ridge foundations, piers, bridge 
deck事 retaining wal1s 組d box culvert, and associated earthworks, roadworks, drainage 
worksan是 landscapi時 works;

A pre1加11n紅y 30-month coristruction programme for 也e road improvement works is 
shown below (a1so see Figure 1.3): 

J叫樹 Aug98

Sept - Dec 98 
Jan - Feb 99 
Mar-May 99 
1un 昌的g99

Prelîminaries, site clearance and mobilisation 
Cutting 
P i1ing 
CollAbut 
Decks 

Babtie 1孟加fγ(Hong Kong) Ltd. 
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Sept 99 - Feb 2000 
M缸國 May2000

Ju盟國 Sept2000

Oct - Nov 2000 
Dec2000 

Embankment 
prainage 
Carriageways 
Tie-in Works 
Completion 

Figure 1.3 is the tentative works programme for the project. This programme. is for 
infonnation of the 訂 Leader 的 get an initial idea of the projection of the works. 訂le

ET Leader shall make reference to 血e actual works progress and programme during the 
construction stage to schedule the EM&A works, and the Contractor shall provide the 
respective infonnation to the ET Leader for fonnula:街道 the EM&A schedul就

4 
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2. NOISE 

2.1 Noise Parameters 

叫le construction noise level sha11 be measured in tenns of the A哺weighted equivalent 
continuous sound pressure level (Leq). Le有(30 min) shall be used 諮 the monitoring 
parameter for the time period between 0700輛1900 hours on normal weekdays. F or a11 
other time periods, Leq(5 min) shall be employed for comparison with the NCO criteria. 

As supplementary information for data au品i嗯， statistical results such as LIO and L90 

shall also be obtained for reference. A sample data record sheet Ìs shown in Appendix B 
for reference. 

2.2 Monitoring -Equipment 

As referred to in the Technical Memorandum (了M) issued under the Noise Control 
Ordinance (NCO) , sound level meters in compliance wi血色.e Intemationa1 
Electrotechnica1 Commission Publications 651: 1979 (Type 1) 組d 804: 1985 (Type 1) 
specifications shall be used for carrying out the ∞ise monito白這﹒ Immediately prior to 
and follow詰g each noise measurement 也e accuracy of the soun是 level meter shal1 be 
checked using an acoustic calibrator generating a known sound pressure level at a 
known frequency. Measurements may be accepted as valid on1y ifthe calibration level 
from before and after the noÌse measurement agree to within 1.0是B.

Noise measurements should not 忌e made in the presence of fog, rain, wind with a steady 
speed exceeding 5ms-1 or wind with 忠誠s exceeding 1 Oms -1. The wind speed shall be 
checked with a portable wind speed meter capable of measuring the wind speed in mJs. 

訂閱 ETLea是er is responsible for the provision of the monitoring equipment. He shall 
ensure that sufficient noise measuring equipment and associated in甜umentation are 
available for carrying out the baseline monitoring, re學11ar impact monitoring and ad hoc 
monitoring. All 也e equipment and associated instrumentation shall be clearly labelled. 

2.3 Monitoring Locations 

Baseline and impactlcompliance noise monitoring is suggested to be undertaken 叫出e

following loc泣lons:

M 1 Sai Kung Central Primary School 
M2 House near 血e access road to W 0 Mei Village 

甘le noÎse monitoring locations are shown in Figure 2.1. The status and locatÌons of 
noise sensitive receivers may change after issuing 血is manua1. If such cases exist, the 
ET Leader shall propose updated monîtoring locations and seek approval from ER an是
agreement 企om EPD of the proposal. 

When altemative monitoring locations are proposed, the monitoring locations shoul是 be
chosen based 0誰也e following criteria: 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Lt或

裳。port BBHKJ96044/D/O 11 
Issue 5 
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(a) 前 locations clòse to 吐le m建jor site activities which are likely to have noise 
impacts; 

(b) close to the noise sensitive receivers (N.B. For the purposes ofthis section, any 
domestic premises, hotel, hostel, temporary housing accommodation, hospital, 
medical clinic事 edl認真tional institution, place of public worsrup, library, court of 
law, perfonning 甜 C妞，甘'e should be considered as noise sensitive receiver); and 

(c) . for monitoring locations located in the vici叫ty of the sensitive receivers, care 
should be taken to cause minimal disturbance to the occupants during 
morutonng. 

The monitoring station shall nonnally be at 在 point 1m from the exterior ofthe 莖ensitive
receivers buil“海 facade an吐 be at a position 1.2m 誨。ve the grounιIf there is 
problem wi也 access to the nom通1 monitoring positio蹺，扭a1temative p的ition may be 
chosen，也往 a correction to the measurements shall be ma這也 For reference, a correction 
of +3dB(A) shal1 be made to the 全ee fiel是 measurements. The ET Leader shall agree 
w1色色e 主R∞ the monitoring pos泣ion an是 the corrections adopted. Once the positions 
for 血.e monito丘琦 statio悠 are chosen, the b路eline monitoring and the impact 
monitoring shal1 be -carried out 泣 the same posîtions. 

2.4 Baseli益e 島生。聽起。“ng

The ET Leader shall carry out baseline noise monitoring prior to 也.e commencement of 
the construction works. The baseline monitoring shall be carried out daily for a period of 
at least two weeks. . A schedule on the baseline monitoring shall be submitted to the ER 
for approval before the monitorir單位紅包.

There shall not be any construction activities in the vicinity of the stations during the 
baseline monitorin各

In exceptional cases, when insufficient baseline monitoring data or questionable results 
are obtained, the ET Leader shallliaîse with EPD to agree on an appropriate set of也ta

to be used 品 abω，eline reference and submit to the ER for approval. 

2.5 Impact Monitoring 

Noise monitorin皂 shall be carried 0泣泣起 the Øesign在.ted monitoring station. 在le

monitoring f全告哇泣ency 品在H 社epend on the scale of the constructio詰 activities. τhe 

following is an ini益al guide on the regular mo垣toring fre可uency for each station on a 
perweεk basis when∞說酹nerating activities 的問自rway:

〈哼 one set of measurements between 0700-1900 hours on nonnal weekdays; 
(局 one set of measurements between 1900-2300 hours; 
(c) one set ofmeasurements between 2300-0700 hours ofnext day; and 
(d) one set of measurements between 0700-1900 hours on holidays. 

叫…a部su叮rem叫叭) a叫

include 3 consecutive Le閃q(仔5 min) res叩u品i晶i社1ts誌s.

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 

Report BBHKl960441D/O 11 
Issue 5 
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If a school exists near the construction activity, noise monitoring shall be canied out at 
the monitoring st講話。ns for the schools during the school examÎnation periods. The ET 
Leader shall lìaise with 自.e school's personneI and the Ex益mînatíon Authority to 
ascertain the exact dates and times of all examination peri。這sd斑ing the course of the 
contract 

1n case of non-compliance with the construction noise criteria, more fre中ent monitoring 
as specified in the ActÎon Plan in SectÎon 2.6 shal1 be carried out. This additional 
mo的。如g shall be continued unti1 the recorde是 noise levels a:τe rectified or proved to 
be irrelevant to the construction activities. 

2.6 Event and Actio聽 Plan for Noise 

The Action and Limit levels for cons甘uction noise 訂e defined in Table 2.1. Should 
non-compliance of the criteria occurs, action in accordance wîth the Action Plan in 
Ta'控告 2.2， shall be carried Out. 

2.7 Noise 班itigation Measures 

The EIA report has recommended construction noise con甘01 and mitigation measures. 
The Contractor shal1 be responsible for the 企sig口 and implementation of these 
measures. The recommended noise mitigation measures during the construction phase is 
listed below. 

• Install tempor訂y noise barriers 
• Locate noise equipment and activities as fl訂合omNSRs as is practical. 
• Replace noisy plant or proce認認持中ieter altematives where possible. 
• Schedule noisy activities to mînimise exposure of nearby NSRs to high levels of 

construction noise. 
• Turn off or 也ro前le down idle equipme話， and operate noisy equipme泣。n1y

whennec草草草ary.

• Provide vibr.緝令n isolation andJor acoustic enclosures to the power units of non喘
electric stationary plant and earth幽moving plant. 

• Plan to avoid p位allel conduction ofnoisy activities close to a given receÎver. 
• Proper1y maintain and operate construction plant and the associatt::d si1encing 

measures. 

If the above measures are not sufficient to restore the constmction noise 哇uali守 to an 
acceptable levels upon the a是vice of ET Leader, the Con甘actor shall liaise with 血e ET 
Leader on some other. mitigation measures, propose to ER 必r approval, and carry out 
the mitigation me路ures.

Babtie BMT (Hong Kong) Ltd. 
主?這PAC Ltd. 

Report BBHK1960441D10 11 
Issue 5 
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Table 2.1 Action and Limit Levels for Construction Noise 

Time Period Action Limit 

0700-1900 hrs on nonnal 75* dB(A) 
weekdays 

When one documented 
complaint is received 

的00-2300 hrs on holidays; and 60/65/70** dB(A) 
1900-2300 hrs on a11 other days 

2300-0700 hrs ofnext day 45/50/55** dB(A) 

Table 2.2 Event/ Action Plan for Construction N oise 

* redu臼 to 70 dB(A) for schools and 65 dB(A) during school exarr世nation periods. 
料 to be selected based on Area Sensitivity Rating. 

ACTION 
EVENT 

ET Leader or ER Contractor 

Action Level 1. Notify Contractor 1. Submit noise mitigation 
2. Analyse investigation proposals to Environmental 
3. Require Contractor to propose measures Te缸n Leader.厄ngineer's

for the analysed noise problem Representative 
4. Increase monitoring frequency to check 2. Implement noise mitigation 

mitigation -effectiveness proposals 

Limit Level 1. No甘fy Contractor 1. Implement mitigation measures 
2. N otify EPD 2. Prove to Environmental Tearn 
3. Require contractor to implement Leader ER effectiveness of 

mitigatïon measures measures applied 
4. lncrease monitoring 企:equency to check 

mitigation effectiveness 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 
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3. AlR QUALITY 

3.1 Air Quality Parameters 

Monítoring and audit of 也e Total Suspended Particulates (TSP) levels shall be carried 
out by the ET to ensure 由前 any 命teriorating air quality could be re在這ily detected and 
timely action taken to recti有， the situa泣。n.

l-ho叮 and 24-hour TSP levels should be measured to indicate the impacts of 
construction 益ust on air quality‘The TSP levels shal1 be measured by followi均為e

standard high volume sampling method as set out in the Tit1e 40 of the Code of F eder是i

Regulations, Chapter 1 (Part 50), Appendix B. Upon approv器1 of the ER，卜hour TSP 
levels can be measured by 是rrect reading methods which 紅色 capable of producing 
comparable results as' that by 也e high volume sampling method, to indicate short event 
impacts. 

All relevant dat社 including tempera站起， pressure, weather conditions, elapseιtime 

meter reading for the start and stop of the 部npler， identification and weight of血e filter 
paper, and other speci剖 phenomena and work progress of the concemed site etc. shall be 
recorded down in detai1s. A sample data sheet is shown in Appen吐ixC.

3.2 Monitoring Equipme漣t

High volume sampler (HVS) 詰 compliance wi血也e followi耳 specifica討ons sha11 be 
used for carrying out the 卜hr 組這 24-br TSP monitoring: 

(a) 色.6-1.7 m3/min (20-60 SCFM) adjustable flow ra且ge;
(b) equipped with a timing/con甘'01 devîce with +/- 5 mÌnutes accuracy for 24 hours 

operatlon; 
( c ) installed with elapsed帽time meter with +1- 2 m.inutes accuracy for 24 hours 

operation; 
(d) capable of providing a minimum exposed area of柏6 cm2 (63 in2

); 

(e) flow con甘olacc世acy: +l輛 2.5% deviation over 2牛hr sampling period; 
(f) equipped with a shelter to protect the filter and s位npler;

(g) incorporated wi也 an electronic mass flow rate control1er or other equivalent 
devices; 

(h) equipped with a flow recorder扣r continuous monitoring; 
(i) provided with a peaked roof inlet; 
(j) incorporated with a manometer; 
(k) able to hol是 and seal the filter paper to the sampler housing at horizontal 

posltio益;

(1) easy to ch訟1ge the filter; and 
(m) capable of operating continuously for 24國hr period. 

Babtie BMT (Hong Kong) Ltd. 
完NPA.C Ltd. 

Report BBHK/960441D/O 11 
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The ET Leader is responsible for provision of the monitoring equipment. He shall 
ensure that sufficient number of HVSs with an appropriate calibration kit are 忌vailable

for c紅了ying out the bru穹eline monitoring, re皂ul訂 impact monitoring 誼活躍 hoc 
monitoring. The HVSs shall be eq叫pped with an el的投onic mass f10w con甘oller a且是 h

calibrated ag滋nst a traceable standard at r句話虹 intervals. All the equipment~ 

calibration kit, filter papers, etc. shal1 be clearly labelled. 

lnitial calîbration of dust monitoring equipment shall be conducted upon instal1ation and 
ther假設er at bi蟬monthly intervals. The transfer standard shall be traceable to the 
Întern話。na11y recognised primary 泣認為rd and be c說librated annually. The c發libration
data shall be properly documented for 起站re reference. All the data shoul這 be converted 
into standard temperature and press叫e condition. 

官le flow且rate of 出e sampler before and after the samplîng exercise with the filter in 
position shall be verified to be constant and be recoI這ed down in the data sheet as 
mentioned in Section 3.1. 

If the ET Leader proposes to use 我 direct reading dust meter to measure 卜hr TSP levels, 
he shall 認已mit sufficient infonnation to the ER to prove that 由e instrurnent Îs capable 
of achieving 器 comparable result as 由at the HVS and may be used for 也，e l-hr s結npling.

社le ms甘ume豆t should also be ca1ibrated regular旬， and 甘le 1占r sampling shall be 
是etennined periodica11y by HVS to check the validity and accuracy of the results 
measured by direct reading method. 

Wind data monitoring equipment shall also be provided a且是 set up at conspicuous 
locations for logging wind speed an這 wind direction near to the dust monitoring 
locations. The equipment installation locatîon shall be proposed by 也e ET Leader and 
agreed with血.e ER. F or installation and ope倍tion of wind data morutoring 叫泣lpmeI哎，

也，e fo l1owing_points shall be observed: 

(a) the wind sensors should be installed on masts at an elevated level 10m above 
ground so that they are clear of obstructions or 認為ulence caused by the 
bui1dings; 

(已) the wind da絢 should be captured by a data logger a且這 to be downloaded for 
processing at least once a month; 

(c) 也e wind da福 monitoring equipment should be re-calibrated at least once every 
six months; and 

(d) wind direction should be divided into 16 認ctors of22.5 degrees each. 

In exceptional situatio懿量也e ET Leader may propose altemative methods to obtain 
representative wind data upon approval from the ER and agreement 音。mEPD. l 

Babtie BMT (其on事 Kong) Ltd. 
ENPAC Ltd恥

ReportBB挂Kl960側的1011

lssue 5 

riL[iLf!LftLfiz 
3.3 L泊。ratory Measurement I-Analy如

A clean laboratory with constant temperature 純是 humidity control, and 明白pped with 
necessary me鉛uring and conditioning instruments, to handle the 卻st samples collected, 
shall be available for sample analysis，如d equipment calibration and maintenance. The 
laboratory should be HOKLAS accredited. 

10 
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Hi皂hways Department Hìram's Highway Improvement 
EnvÎronmental Monîtorintt& AudîtManual 

If a sÌte laboratory is set up or a non-HOKLAS accredited laboratory is hired for 
carrying out the laboratory 位法lys坊， the laboratory equipment shall be approved by the 
ERand 由e measurement procedures shall be witnes認這句 the ER. 它le ET Leader shall 
provl是.e the ER with one copy of the Title 40 of the Code of Federa1 Regulations, 
Chapter 1 (P位t 50), Appendix B for his reference. 

Filter paper of size 8ltxlO" shall be labelled before sampling. 1t sha11 be a clean filter 
paper wi也 no pin holes, and shall be conditioned in a humidity control1ed ch鋁合er for 
over 24-hr and be pre-weighed before use for the sampling. 

After sar叩ling， the filter p勾結 loaded wi也 dust shall be kept in a clean and tightly 
sealed plastîc bag. The filter paper is then returned to the laboratory for reconditioning 
in the hwnidity controlled chamber followed by accurate weighing by an elec訂onic
balance with a readol泣如wn to 0.1 mg. The balance sha11 be reg曰:位ly calibrated 
against a臨ceable stan伽rd.

All the collected samples shall be kept în a good conditio紅色r 6 months before dîsposal. 

3.4 Mo蠶itoring Locations 

The dust monitoring locations are shown i旦 Figure 3.1. The status and locations of dust 
sensitive reeeivers may change after iss世時也is manua1. If such cases exist, the ET 
Leader shall propose updated monitoring locations an是 seek approval f全om ER and 
agreement from EPD on the proposa1. 

When altemative' monitoring locations are proposed, the following criteria, as Íé訂部
practic油le聾 should be followed: 

(a) at the sîte 忌。也是ary or such locations close 訟 the major dust emission source; 
(b) close to the sensitive receptors; and 
(c) take into account the prevailing meteorological condîtions. 

The ET Leader sh我11 agree with the ER on the position of the HVS for insta11ation of the 
mo世toring e有uipment. When positioni旦皂白e samplers, the following points' shaIl be 
noted: 

(a) a horizontal pl泣起rm with appropriate support to secure 也e samplers against 
gusty wind should be provided; 

(b) no two samplers should be placed "1ess than 2 meter apart; 
(c) 也e distance between the sampler and an obstacle, such 部 buildings聾的lst be at 

least twice the height that the obstacle protrudes above the sampler; 
(d) a mînimum of 2 metres of separatíon 企om walls, parapets 訟d penthouses is 

requìred for roo去。ps位nplers;

(e) a m.inimum of 2 metre separation from any supporting structure, measured 
horizontally is required; 

(t) no fumace or incinerator flue Ìs nearby; 
(g) airflow around the sampler is unrest社cted;
(h) 吐le s紅豆pler is more than 20 metres 企om the dripline; 
(i) any wire fence 訊d gate, to protect the sampler, should not cause any obstruction 

during monitoring; 

蝕的tÎe BMT (Hong Kong) Ltd. 
ENPAC Ltd. 

ReportBB自Kl960441DIO 11 
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Highways Department 討iram's Highway lmprovement 
Environmental MonitorÎn!!_&_ÀltdjLMaRual 

U) pennission must be obtained to s位 up the samplers and to obtaîn_ access to 也e

monitoring stations; and 
(k) a secured supply of electricity is neede是 to operate 岳母語扭扭plers.

3.5 Baseline Monitoring 

The ET Lea是er sha11 carry out baseline monitoring 前在11 of the designated monîtoring 
locations for at least 14 consecutive days prior to 挂le commissioning of也e construction 
works to obtai控為ily 24-hr TSP s位nples. l-hr sampling sha11 also be done at least 3 

-times per day while the highest dust impact is expected. 

During the baseline monitori嗯，自己re should not be any constructÏon or dust generation 
activities in也.e vicinity of the monitoring stations. 

In case t:he baseline monitoring cannot be carried out at the designated monitoring 
locations during the baseline monitoring period, the ET Leader shall carry out the 
monitorin起 at a1temative locations which can effectively represent 吐le baseline 
conditions at the impact monitoring locations. The altemative baseline monitoring 
locations shall be approved by 也.e ER and agreed wi吐1 EPD. 

In exceptional case, when insufficient baseline monitoring data or 究的stiona己le results 
are obtained，出.e ET Leader shallliaise wi也 EPD to agree on an appropriate set of data 
to be 叫“ ωa baseline reference and submit to ER for approva1. 

Ambient condition惡 may vary 認錯onally 經td shall be reviewed at 由ree mon由ly

intervals. If the ET Leader cons泣ers 車位也e 位nbient conditîons have been changed and 
a -repeat of the baseline monito討ng is required to be carrîed out for obtaining the updated 
baseline level話，也e monitoring should be at tÌInes when the con甘actor's activîties are not 
generating dust, at le部t în the proximity of the monitoring stations. Should change in 
扭曲ient conditions be detennined, the baselîne levels and, in turn, the air quality 
criteria, should be revised. 甘le revised baseline levels and air qua1ity criteria should be 
agreed with EPD. 

3..6 Impact Monitoring 

訂閱 ET Leader shal1 carry out impact monîtoring during the course of the Works. F or 
regular impact monitoring, the 'samplîng frequency of at least once in every six-days, 
shall be strictly observed at a11 the monîtoring stations for 24-hr TSP monitoring. For 卜
hr TSP mo叫tom嗨， the samplîng fre可lency of at least 血ree 重mes 1琵 every SlX都是ays
-should be undertak.en when the highe泣如st出pact occurs. 

The specific time tl給os如俑r泊ta紛n吋1吋這$泣to哼p the 2訴尋4.牛4.獨.擱閉闖

e鉛ac品hloca甜t詰io∞E詰1a紹X綜nd站db泊發$甜甘討ict句i抄y followed b旬yt血heo句pe仗r玲a結to位r. . 

In 豆 c位as鈴e of r拉10∞∞1泣蛀1
e位xe缸室也Cl誌$金丸擎 a悠s s哼pe紡Cl泊f琵ied i誌泣 t也he Action P民1a訟z技1 1站nS缸ec仗tî站O鈺 3久 s品hall詛1 be conducted wîthîn 24 
f蛤1泊01仗臨I立岱r岱sa拉企金位rthe rl郎e侃S垃畸i江ti誌so嗨b祉t滋&話缸i站說ne吋悅這注. 甘往悔sad起組是￡晶i詰tional monitoring shall be continued until the 
excessive dust emission or the deterioration in 前電uality is rectified. 
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Highways Department Hiram's Hì學hway Improvement 
EnvÎronmental Monìtodne & Audit Manua.J 

3.7 Event and Action Plan for Air Quality 

The baseline monitoring results form the basis for detennîning the air 伊al甸的teria for 
the impact monitoring. The ET Lea，是er shall compare the impact monitoring results 
with air 哇uality criteria set up for 24國hourTSP an是 1 個hour TSP. Table 3.1 shows the air 
quality criteria, namely Action and Limit levels to be used. Shoul述了10n鵬compliance of 
the air quality criteri在 occurs， the 1汀， the ER and the Con哲actor sha11 undertake the 
relevant action in accor是ance W1自由e Action Plan in Table 3.2. 

Table 3.1 Action and Limit Levels for Air Qua1ity 

Parameters Action Limit 

24Ho怨rTSP For baseline level < 108時1m'， Action level 罵 average ofbaseline level plus 30% and LimÎt level 260 
Level inμglm1 For baseline level > 108μglmJ and baselíne level < 154 !lglm九 Action level 珊 200μglmJ

For baseline level > 1 S4μglm:草， Action leveI = 130% ofbaseline level 

1 Hour TSP Level For baseline level <-154 !lglr耐. Action level 需僻籠絡皂e ofbaseline level plus 30% and Limit level 500 
i鈴 μ學1m3 For baseline level > 154μglmJ and b路eline level < 269沌1m)， Actíon level = 350μglmJ 

For baselîne level > 269 間1m草， Action level = 130% ofb益seline level 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 

Repor1 BBHKl96044IDIO 1 1 
Issue 5 
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Table3.2 Event/Action Plan for Air Quality 

ACTION 

EVENT ET ER CONTRACTOl這

ACTIONlεVEL 

t-gsazmcepeie darzCE for on-

234lIlitkdnmeerpomm-m tlaufeIe Em開mReuu帥rau,rteomHeng nzfmmqωMEnnnem y 個ndndalInys 
2I .NCwhmoerickrk-incg ormnnoeu川t祖hEtootdodsr rtg data and contractch i RpAamammaM啤Miayem咽aaasye，“叫唔必位tnPea凶bedies 

:!_ Amend workinq methods íf 

2g。rxcIneoedr-anccoe nsfEoCr UnIE岫ve 

2345e11R k aflZDtEdnfRfeuefUaae闕maBumu，l臨fzetys du血mw拘恥飽imEu叫血飽到eHekE間euRwtm呵nS心Fe，uBg學nem，tsh'“aee閣a。nq甜da"m甜sin悶a曲mtft，zaa卵v個nmd。mR"&oMmaeliseImy mnanp 呵mis帥wtw，零'Ît巾"h, Eg R E 臼mNc由DCehU圓也mnueuqEka圓fankIm且戶mBRaCg maz間m叫n，mM阻uu，曲duZMEEZ個ERRaE尬alnau, sand nag 抽zmWaa曲dBEsma『且g"gmtan，Ma"aaa“maSda yl Ugd Rmc訕Wdm。faE臨amtEEnBxUkaEEm誼剖d自h ,a 

1 SadiAma也amhmNPmma呵d咽包5~刪"m阱o，。Ed圖但臨Ra路a個wau咽ltazbtahaEPaia呵Me3m阱間wm，epd開en值ham蛤血12 。sarmmpolr6 e 2. 
3. 、• 

-‘ •• 

4. 

S. 

LI卸tlTLεVEL

l. Exceed矗nc是 forol\垂

2S45S ERM益IUdaammmm甜冒aiafaveEmumEω甜Kmm組mmddmmZEm-EumD BBu食"F四品"ue“a甜hwnaeE仇tanatlsy悶zg :1 酬。E
Z 34E CwNC明D臼EOohmritsnent巾ucHaucωrRfnkmyrm可egZ間ce珊mmomrVmeo，間ωuhωmehEamMcMp酬ωmadsUg 曙oBaaf啪lmrmem"dmatataωwnhaMmiaata，τaion翩uWndme翩amcfLpm但hl間ht也n鈕ro『e倒o，“k m 叫 2s 4:a τa&祖也rA閣aam治nkt"恥ehem“e，'eMt，keaah‘emmw刪wMωu'甜Eωm臨，RGuu曲甜a吋dd睡由回s耐aW插h﹒剖叫筍r曲，m'開輛""m，e抽a面rdtvuudg咱al e d l-

5孟mple

i 

2.Eosmg XCn鍵1pgizedes zECEOe RSfEbtr uNttvB e 

2I TEa茵也zR組S咽uhma個nUa明r通tku-pI，pemd‘mMt』nmb-dU曲iEzIamMhEU e me e 個師FmmuErmndWme甜單pudlz師sCeP民a--tuUve甜da阻.a叫arMmndanmT曲MF-t前刮annepaIn tcea e曲f風eewd o曲mid13旬tbmsmova明m，創nh0thωo叫間u1.efweE間Ed a"aii R , d l s 

3. 

3. 
4. 4. 

S. S. 

6. 

3.8 Dust Mitigation Measures 

叫le EIA report has -recommended 也e following dust con甘01 an這 mitigation measures. 
The Contractor shall be responsible for the design an是 implementation of these 
measures. 

• The Con詮actor shall undertake at all 告nes to prevent 如st nuis扭扭訟 ar皂sult of 
his actîvitîes. The air pol1ution contro1 system installed sha11 己e operated 
whenever the pl如t 起 in operatio泣• 

• τhe Con也，ctor shall at his own cost and to the satisfaction of the Engineer 
install e位ctive dust suppression equipment and take such other measures 扭
扭ay be necessary to ensure that at the Site bOl.ll1dary and any nearby sensitive 
receiver the concentration of air-bome dust shall not exceed 0.5 milligrams per 
cubic meter, at standard temperature (25 0 C) and press叫e (1.0 b訂') average吐 over

one hour, and 0.26 mîlligrams per cubic metre, at standard tempera抱起阱。C)
and pressure (1.0 b叫 averaged over 24 hours . 

• 1n the process of material handling, any material which has the potential to 
create du泣 shall be 甘'eate是 with water or wettîng agent sprays. 

Babtie BMT (Hon皂 Kong) Ltd. 

ENPAC Ltd. 
Report 扭扭HKJ960441DIO11 
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Highways Department Hiram's 扭捏hway Improvement 
Environment混1 Monitoring & Audit M益nual

• Where 按部ty mate豆豆Is are being discharged to a vehicle 全om a conveying 
system 泣 a fixed tr訟sfer point, a 也玄的-sided roofed enc10sure with flexible 
curtain 議cross the entrγshal1 be provided. Exhaust should be provided for this 
enclosure and vented to a fabric :filter system. 

• Any vehicle wi血 an open load心arrying 缸ea used for moving materials, an社
having 1h:e potential to create dust, shall have properly fi設ing side and tail 
bo缸也 Materials having the potential to create dust shall not be loaded to a 
level hi位er than 也e side and 認il bo紅白， and shall be covered by a clean 
tarpaulin. The tarpaulin shal1 be properly secured and shaIl extend at least 
300mrn over the edges of the side and tail bo缸ds.

• Stockpiles of sand and aggregate greater th血泊m3 shall be e旦CI的ed on 曲的
sides, with walls extending 誨。ve the pile and 2 metres beyond 也e 全ont ofthe 
pile. 1n ai往往itio丸 water sprays shall be provi也是 and use止 both t。 但npen stored 
materials and when receiving raw material. 

• The Contractor shall 企蜻闊前ly c1ean and water the siteωmínimize 也e fugitive 
是ust emissions. 

• The Con甘actor sha11 res仕ict 叫1 motorized vehicles to a maximum spee這 of8 km 
per hour and con益ne haulage and delivery vehic1es to desî伊ated roadways 
泊side 由e site. Areas of roadway longer th組 100 m where movement of 
motorized vehicles exceeds 100 vehicular movements/day, or 80s directed by 吐le

Engineer, shaIl be fumished wi也 a flexible pavement surfacing. 

• Wheel washing facilities shall be installed and used by a11 vehicles leavin藍色ε

site. No earth, mud, debris, dust and the like shall be de伊拉ed ∞ public roads. 
Water in the wheel cleaning facîlity sha11 be changed at freq問nt Ìntervals and 
sediments shal1 be removed regul位ly. The Con世actor 詣al1 submit details of 
proposals for the wheel cleaning faci1iti的結註le Engineer prior to co旦S智泣.ctio章
。fthe 晶.cility. The wheel washing facility 給a11 be 口sable prior to 血e st位t ofany 
earthworks exc在:vatîon activîty on the site. 音器 Contractor sha11 also provîde a 
hard吟urfaced road between 也.ew路hin怠 facility and the public road. 

• Conveyor belts sh叫1 be fitted wi也 windboards， and conveyor 甘甜1Sfer points 但是

hopper discharge areas sha11 be enclosed to minimize emissîon of dust. All 
conveyors carrying materials which have the potential to create dust shall be 
tota11y enclosed and :fi社edwi也 belt cleaners. 

If the above measures are 且ot su伍cient to restore the aîr quality to acceptable levels 
upon the advîce of ET Leader，位le Contractor shall liaise with the ET Leader on some 
other mitigation measures, propose to ER for approval, and implement the mîtigation 
measures. 

Babtie BMT (Hong Koñg) Ltd. 
ENPAC Ltd. 
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4. LANDSCAPE AND VISUAL 

Hiram's Highway Improvement 
Environmental Monitoring & Audit Manual 

The landscape measures prop的ed wi也in the 到A to mitigate the landscape 組d visual 
impacts of也e scheme should be embodîed into the detailed landscape design drawings 
and contract documents including 也e protection of existing woodland 缸eaand 帥的， the 
transplant of exi呵呵 trees， and the planting of new trees and shrubs. The proposed 
landscape and visual mitigation plans are shown in Figure No. 2.2 and 2.3 

Durinf! Construction Phase 

• The landscape construction works shoul是 be closely monitore這 to ensure al1 
specified measures to ensure the healthy e頂在b1îshment of the plants 缸e fully 
l坦白rtaken an這位mt any 白色cts or omissions 訂e rectified at the earliest opportunity 
組這 befo挖出e end of the construction pe泣。在話。世toring sh∞ld continue 但我

regular basis throughout the cons切ctio琵 pe說。這部是 a subs閥混nt 2牛month

es怯怯ishr挂念ntperio忌，

• The pro話ction provi是ed to all 自己s and woodland blocks îdentified to be retained 
shall be monitored throughout the cons甘uction period to ensure 也.at 社 is kept in a 
good condition. Any.damage by the Contractor or by other parties to the protection 
-or the trees/woodland sha11 be notifiecj to the appropriate authorities for remedial 
action. 

• The extent {)f 吐le agreed wo成s areas should be re惡ularly checke述這位lng 也e

construction phase. Any 'trespass by the Contractor outside the limit of the works, 
including any damage to existing trees and woodland shall be reported to 也e

appropriate autho討ties.

• Prior to the start of construction, a reliable supply of plant material should be 
secured. O.perations relatitlg to the supply of specia1ist plant material (includi啥也e

collecting, gennination and growth of plant 仕om seed) shou1d be monitored to 
-ensure 也at plants will be available in time -to be used wi晶晶晶econs控uction works. 

• The progress of the engineering works shoul這 be regul紅句話前ewed on site to 
i位entify the earliest practical oppo持起ities for 註le landscape works to" be undertaken. 

• Tree preservation and erosion control should be monitore是 during 血這 a立.er 血e

con披挂ction 主ta基金.混混血ould be carried out by a 電話alified landscape 紅'Crutect.

Post Construction Phase 

All works necessary for 吐le successful establishment of the plant material intended to 
mitiεate the visual and landscape impact of 也e road and the noise barrier should be 
monitored on a weekly basis during a 24-month (minimwn) Establishment Perioι 
During the first year where the area is still under the project maintenance perio逞，告e
monitoring and auditing tasks should be performed by 也.e project office under the 
landscape contract. After the first ye紅 mài泣起nance pen。這 expires， the monitoring 血d

auditing 旭sks should be perfonned by 血e relevant government maintenance authorities 
where resources pe口nit. Measures to correct 組.y defects should be implemented at 也e

earlie泣 opportunity. 

Babtie BMT (Hong Kong) Ltd. 
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5. ECOLOGY 

A baseline ecological study of flora and faun在 was completed during the environmental 
impact assessment stage and the results are prese法ed in the EIA report. 

The following ecologic社 Ìssues shall be addressed 血泊泣gh the EM&A programme. The 
objective of monitoring is to determine the e日ectiveness of impact avoidance and 
mitiga吋on measures and to document the success of vegetati∞ and habitat restoration. 

• timing and success of revegetation of rare species 
• e琵cacy of revegetation measures 

The 甘ansplanti豆豆 and replanting of the uncommon specimen of End。在permum chinensis 
to a suitable locations within the project site shoul是 be incorporate是 into the detailed 
design and undertak.en at 岳母 outset of the contract works. Suggested list of specîes for 
planting is given in Table 5.1. Planting will be undertaken at 出e ear1iest practical tÎme in 
the construction period. 世le proposed ecologica1 mitigation plans are shown in Figure 
封o. 2.2 and 2.3. 

Table 5.1 Proposed Species List 
Embakments alongside Secondarγ Other Embankments 
Woodland (Woodland Mix A) (Woodland Mix B) 

Nurse Species Acacia auriculaefonnis Acacia auriculaeformis 
Acacia mangium Acacia mangium 
Eucalyptus robusta Eucalyptus robusta 
Eucalyptus tereticomis Eucalyptus tereticomis 

Melaleuca leucadendron 

Long Term Species Ardisia crenata '" Albizia lebbek '" 
Alangium: chinense '" Averhoa carambola 
Bischofia trifoliata '" Bischofia trifoliata '" 
Bridelia monoîca '" Bombax malabaricum 
C部tanopsis fissa * Callistemon vimìnalis 
Celtis sinensis * C法ssia surattensis 
Cir報告nornum camphora '" C那tanopsis fissa '" 
Endospennum chinense '" (1) Celtîs sinensis '" 
Ficus variegata * Cinnamomum 給mphora '" 
Ficus virens '" Delonix regia 
Gordonia axillaris '" Ficus variegata '" 

、 Ilex rotunda '" Ficus vîrens * 
Litsea glutinosa '" Gordonia axillaris * 
Macaranga tanarius '" 

i ilLleìtx seraotguinudtiano* 5a '" Mal10tus paniculatus '" 
Quercus edithae 串 Macaran惡a tanarius * 
Sapium 錯誤ferum '" Mal10tus panîcula個s * 
Schefflera octophylla '" Mangifera indica 
Scolopia chinensis '" Melia azedarach 
Sterculia lanceolata '" Michelia alba 
Temstroemia gymnanthera '" Pterocarpus indicus 

Sapium sebiferum '" 
Schefflera octophylla * 

(1) Extensive planting of this species w ilJ be Sterculîa lanceolata * 
provided at appropriate location. Terminalia catappa 

Toona sinensis 
"'" Native Tree Species in Hong Kong 

Babtie BMT(泣。食學 Kong) Ltd. 
El、JPAC Ltd. 
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Establishmer話， survival and growth in the reve扭扭ted areas including the unconunon 
specimen of Endospermum chinensis should be monitored every 6 months for two years 
逝。可h examination of permanently delineated areas. During the first ye訂 where the 
area Îs still under the project maintenance period, the monitoring and auditing tasks 
should be performed by the project office under the landscape contract. After 也.e first 
year maÎntenance pe討od expires, the morutoring and auditing tasks should be performed 
by the relevant govemment maintenance authorities where resources 戶口控it.

Management decisîons on thinning or repl部ting will be made ∞血e res泣lts of thîs 
monitoring. Photographîc recor晶晶ould be made on 能ch occasion 全or豆豆xed photo嘲

points to demons設ate the development of也eneWWi∞揖船在
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6.. SITE ENVIRON加IENTAL AUDIT 

6.1 Site Inspections 

Site Inspections provide a direct means to trigger and enforce the specifie是

environmenta1 protection and pollution con甘'01 measures. They shall be undertaken 
routinely to inspect the ∞nstruction activities in order to ensure th前 appropriate

鉛.viron.mental protection and pollution control mitigation meas恆的紅e properly 
implemented. With well defined pollution con甘01 and miti學ation speci主cations and a 
well est也lishe是 site inspection, deficiency and action reporting system, the site 
inspection is one of the most effective tools to enforce the environmental protection 
requirements on the constructÎon site. 

The ET Leader is responsible for formulation of the environmental sÎte inspection, 
deficiency and action reporting system, and for carrying out the site inspection works. 
He shall submît a proposal on the sÎte inspection, deficiency and action repo揖月
procedures wîthin 21 這ays of血e construction contract commencement to the Contractor 
for agreement and to the ER for approvaL 

Regular sÎte inspections shall be carried out at least once per week. 訂le areas of 
inspectîon shall not be limited to the environmental situation, pol1ution con'缸。1 and 
mîtigation measures withln the site; it should also review the environmenta1 sÎ剝ation

outside the site 紅ea which is likely to be a的cted，這irectl)' or indirectly, by the site 
activi逅的. The ET Leader sha11 make reference to the following infonnation in 
conductîng the inspection: 

(a) the EIA recommendations on environmental protection and pol1ution con甘01
ml'扭扭:tio豆 me韶山的;

(b) works progress and programme; 
(c) individual works methodology proposals (which sha11 include proposal on 

associated pollutîon control measures); 
(d) 也econ甘act specifications on envîronmental pro記ction;

(e) the relevant environmental protection and pollution con甘o11aws; and 
(t) previous sÎte inspection results. 

白le COIitractor shall update the ET Leader wi由 all relevant infonnation of the 
construction contract for him to carry out the site inspections.τhe inspection results and 
its 諮詢ciated recommendations on improvemelits to the en.vironmental protection and 
pollution con缸。1 works shall be submitted to the ER and the Contractor wi也in 24 hours, 
for reference and for taking irnmediate 的tîon. The Con仕actor shall follow the 
procedures and time-全部ne as stipulated in 也e environmental site inspection, deficiency 
and action reporting system formulated 忌y the ET Leader to report on any remedial 
measures subsequent to the sÎte inspections. 

Ad hoc site inspections shall also be carried out if significant environmental problems 
缸'e identified. Inspections may also be requir吋 subsequent to receipt of an 
environmental complaint, or as p紅t of the investigation wo此， as specîfied in the Action 
PIωfor environmenta1 monitoring and audit. 

Babtie BMT (Hong Kong) Ltd. 
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6.2 Compliance with Legal and Contractual Requirements 

There are contractual envirorunental protection and pollution control re哇!這rements as 
well as environmental protection and pollution control laws in Hong Kong whic挂出e

cons廿uction activities shall comply with. 

In order 址lat the works 缸'e in compliance with the contractual requirements, all the 
works method statements submitted by the Contractor to the ER for approval shall be 
se品的 the ET Leader for ve設ing to see whether sufficient environmental protection and 
pollution con甘01 measures have been included. 

TheETLe我der shall also review 甘le progress and programme of the works to check that 
relevant enviro血nen叫 laws have not been violated, and 也泣也e any foresee油le

potential for violati褚色e laws can be prevented. 

The Contractor shall regularly copy relevant documents to the ET Leader so 也at the 
checking work can be carrîe益。這乞 討le document shall 叫 least include the up挂在ted
Work Progress Reports，出e upd在ted Works Programme, the 在pplication letters for 
di能rent licence/permits under 前le environmental protection laws, and all the v叫id

licence/permit. The sÎte diary shal1 also be available for 由e ET Leader's inspection upon 
his request. 

After reviewing 吐le docume泣， the ET Leader shall advise the ER and the Contractor of 
血y non-compliance with the contractua1 and legislative req詣的ments on environmental 
protection and pollution control for them to 胸ke follow-up actions. If the ET Lea血肉
review concludes that 由.e curre益t status on licence/permit application and any 
envi室。nmental protection and pollution control preparation works may 泣。t cope wi自由e

works programme or may result in potential violation of environmenta1 protection and 
.pollution control requirements by the works in due course, he shall a1so advise the 
Con世actor an往 the ER ac-cordingly. 

Upon receîpt of the advice全 the Con甘actor sha11 undertake îmmediate action to remedy 
the sîtuation. The ER shall fol1ow旬的 ensure 也at appropriate actio旦 has been taken by 
the Con甘actor 詛 order that the environmental protection and pollution control 
requirements 訂e' fulfilled. 

6.3 Environmental Complaints 

Complaints sha11 be referred to the ET Leader for car守îng out complaint investigation 
procedures. The ET Le姆拉 sha11 undertake 出.e fol1owing prøcedures upon receipt of the 
complaints: 

(a) log complaint and date ofreceipt onto 也e complaint database; 
(b) investigate the complaint to determine its validîty，甜的 assess whether 的

source ofthe problem is due to works actîvîties; 
(c) îf a complaint is valid and due to works, îden丘令， mitigation measures; 
(d) if mitigatîon measures are required, advise 也e Contractor accordingly; 
(e) review the Contractor's response on the identified mitigation me路ur銘， and the 

update是 situation;

20 
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(t) if the complaint is 智紅lsferred 全omEPD雪品已mÎt inte拉拉 report to EPD on status 
of the complaint investigation a且是 fol1ow.嘻哈 action w站站出e time frame 
assigned by EPD; , 

(g) 1站起抗議ke additi。在al monito血g and audit to ve丘fy the situation if neces如y，

品是 revíewthat 斑lyV迢迢 reason for complaint 也es not recur; 
(區) report the investigation resuIts an是由e su恤金哇uent actions 給自，e source of 

complaint fè仔r respo且是i睹的 complainant (If the source of cornplaint is EPD, the 
results should be reported wi也ln 也e 豆me 企ame assígned by EPD); and 

(句話cord 設le complaint, investîgation, the subsequent actions and the results in the 
mon吐吐Y EM&A reports. 

During the complaint investigation work, the Contractor and ER shall cooperate WÎth 由e

ET Leader in providing a11 伽 necessary information and assistance for completion of 
the investigation. If mitigation measures are identified in the învestigation, the 
Contractor sha11 promptly carry out the mitigation. The ER shall ensure that 設le

measures have been carried out by the Con甘actor.

A flow chart of the complaint response procedures is shown în Figure 6.1. 

Babtie BMT (Hong Kong) Ltd. 
ENPAC Ltd. 

Report BBHKJ960441DIO 11 
Issue 5 

21 



Babtie BMT (Hong Kong) Ltd. 
ENPACLtd. 

J Report BBHKJ960441DIO 11 
Issue 5 

i
L

「
L
f
L
r
i
l
r
L

「
L

「

L
r
i
L

「
L

「
i
r
-
-
u
r
i
-
-
-
u
p
!
L
f
L
f
L
r
i
L
f
i
L

「
l
L
I
I
r
-
-
L
{
i

Highways Department Hiram's Highway 1血provement

Envîronmental Monitorm登& Audit Manual 

7. REPORTING 

7.1 General 

The following reporting re哇口irements based upon a paper 逞。cumented approach. 
However, the s位ne infonnation can be provided in an electronic medîum upon agreeing 
the fonnat with the ER an是 EPD. This would en器ble 在甘鉛sition 全om a paperlhistoric 
如是 reactive approach to an electronic/real tÎme proactive approach. 

7.2 B船eline Monitoring Report 

The ET Leader shall prep紅色 and submit a Baseline EnvÏronmental Monitoring Report 
with泊 10 workir還是可s of ýompletion of the baseline monitoring. Copies of 也e

Baseline Environmental 話。nitoring Report sha11 be submitted to eaçh of the three 
parti銘: the Contractor, the ER and the EPD. The ET Leader shall liaise with 也e

relevant parties on the ex在.ct number of copies they want. The fonnat of the report and 
the fonnat of the baseline monitoring data in magnetic media to be submitted to EPD 
shall be agreed with EPD. 

The baseIine monitoring report shall include at le臼t the following: 

(a) up to haIf a page executive summ位y;

(b) brief project background infonnation; 

(c) drawings showing locations of the baseline monitoring stations; 

(這.) monitori話g results (泊 both hard and diske社.e copies) toge也er with the following 
info口nation:

monitoring methodology; 
equipment used and ca1ibration details; 
parameters monitored; 
monitoring locations (and depth); 
mo叫to討ng date, time, frequency and duration; 

(e) details on influencing factors, incIuding: 
major activities, if any, being carried out on the site during the period; 
weather condîtions during the pe泣。這;
other factors which mîght 誰能ct the results; 

(f) detennination ofthe Action and Limit Levels for each monitoring par翻eter 紹d

statistîca1 ana1ys拾。f the baseline 這位先

(g) revisi∞s for inclusion in the EM&A說anual; an是

(主) comments and c∞clusions. 

f) 
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7.3 Monthly EM&A Reports 

ηle results and fmdings of all EM&A work required in the 1在anual shall be recorded in 
the mon血ly EM&A reports prepared by the ET Leader. The EM&A report shall be 
prepared 組d ~ubmitted within 10 wor.話ng days of the end of each reporting month, WÎth 
也.e first report due in the month after construction conunences. A maxim也主 of4 copies 
of each monthly EM&A repo討 shal1 be s的mitted to each of the three p紅tÎes: the 
Contractor, the ER and the EPD. Before submission ofthe first EM&A repo泣，也e ET 
Leader shall liaise wi血色e parties on the exact number of copies and fonnat of the 
monthly reports in bo也 hard copy and electronic medìum re有uîrement.

百le ET leader shall review the number and location of monitoring stations and 
parameters to morutor every 6 months or on 街 needed basis in order to cater for the 
changes in surrounding environment and 惚惚e of works in progress. 

7.3.1 First Monthly EM&A Report 

在le frrst monthly EM&A report shall inc1ude at least the fo l1owing : 

(a) 1-2 pages executîve summary; 

(b) basic project infonnation inc1uding a synopsis of 吐le project organisation, 
programme 組d management structure, and the work undertaken during 也e

mon也;

(c) a brief surnmary of EM&A requirements inc1udîn皂:
al1 monitoring p位缸net單路;
.environmental quality perfonnance limits (Action and Limît levels); 
Event-Action Plans; 
environmen旭1 mitigation measures, as recommended in the project EIA 
study fi旦al report; 
environmental req世rements in contract documents; 

(d) , advice on the implementation status of environmental protection and pollution 
controllmitigation measures，的 reconunended in the project EIA study report~ 
summ紅ised in the updated implementation schedule; 

(e) 這rawings showing the project area, any environmental 鈴nsitive receivers and the 
locations ofthe m∞itori海 and control stations; 

(1) monitoring results (in both hard and diskette copies) together wî也為e following 
infonnation; 

monitoring methodology 
e電話ipment used and calîbration details 
p缸缸neters monitored 
monitoring locations (組ddep血)
monitoring date, time, frequency; and 是.uration;

Babtie BMT (Hong Kong) Ltd. 
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(g) graphical plots of 甘ends of monitored parameters over the past four reporting 
periods for representative monitoring stations annotated against the following: 

major activities being carried out on site during the period; , 

weather conditions during the period; and 
any other factors which might a琵ect也e monitorin皂 results;

(h) advice on the solid and"liquid waste management status; 

(i) a summary of noncompliance (exceedances) of the environmenta1 quality 
performance limi絡 (Action and Limit levels); 

G) a review of the reasons for an是 the implications of noncompliance inc1uding 
review of pollutîon sources 誼通 working procedures; 

(k) a description of the actions taken in the event of noncompliance and deficiency 
reporting and any follow叫p procedures related to earlier noncompliance; 

(1) a summ缸y record of a11 complaints received (總站en or verba1) for each media, 
including locations 紹這 na街re of complain詣， liaison and consultation 
undertaken, actions and follow-up procedures taken and summary ofcomplaints; 
and 

(m) An account of the 如ture key issues as reviewed 企om the works progr諒自ea且是

work method statements. 

7.3.2 Subseque盟t EM&A Reports 

The s口bse哇uentmo捏造lyEM&Arepo詰s shall include the following : 

(a)τitlePage 

(b) Executive Summary (1-2 pates) 
Breaches of AL levels 
Complaint Log 
Reporting Changes 
Future key issues 

(c) Contents Page 

{d) Environmental Sta知$
Drawing 為owing the project ar妞， anyenvîro血泊豆tal sensitive receivers 
and 詮le locations of the monitoring and control stations 
Summary of non-compliance with 血e envîronmental quality 
perfonnance limits 
Summary of complaints 

(e) Environmental Issues and Actions 
Review iss泣的研ried forward 如d any follow叫p proced叮es related to 
earlier non-compliance (complaints and deficiencies) 
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Description of the actions taken ìn the event of noncompliance and 
deficiency reporting 
Recommen也tions (should be specific and target the appropriate party 
for action) 
Implementation st銷路。f the mitigatorγmeasures an這也e corresponding 
effectiveness of the measures 

(t) Future Key Issues 

(草) Appendix 
AL levels 
Graphica1 plots of 甘ends of monitored par位neters 叫 key stations over 
the past four reporting periods for representative monitoring stations 
annotated against the fol1owing: 
。 major activities being carried out on site 這位垃皂 the period; 
ii) weather conditions during the pèriod; and 
iii) any other f詞。為 which might affect the mo泣如加g results 

Monitoring schedu1e for the p拇指nt and next repo叫ing period 
Cumulative complaints stati前lCS

Details of complain妞， outstanding is恕的 and deficiencies 

C 7.4 Qua叫
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The quarterly EM&A s躍躍缸缸y report which shoul是 generally be around 5 pages 
(including about 3 of text a且是 tables 訊社 2 of figures) 組∞ld contain at least the 
following înformation: 

(注) up to ha1f a page executive s站站2位y;

(b) 出ic project infonnation including a synopsis of the project 0穹的sation，

programme，∞ntacts of key manageme:品， and a synopsis of work undertaken 
a泣i均由e quarter; 

(c) a brief summary of EM&A requireri1ents inc1uding: 

monìtorir豆豆 parameters;

environmenta1中ality perfonnance limits (Action and Limit levels); and 
environmental mitigation measures, as recommended in the project EIA 
study fina1 report; 

(句 話vice on the implementation status of environmental protectio泣訟是 pol1ution

control/mitigation me的ures， as recommended in the proj ect EIA stu這y report, 
S當您泊位ised in the updated implementation schedule; 

(e) drawings sho叫ng the pr哼ect area, any environmental sensitive receivers出版
locations of the monitoring and control stations; 
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(f) graphlcal plots of也εtrends of monitored p缸缸neters over the past 4 mo泣也s(自e

last month of the previo\絡中訂ter and the present q口arter) for representative 
monitoring stations annot話ed against; 

the major activities being c訟ried out on site during the period; 
weather conditions during the period; 但ld
起y other factors whlch might a的ct the m的toring results; 

(g) advice on the soli這部按 li哇吐吐 waste management st副主S;

(h) a s叫nm缸y of noncompliance (exceedances) of the envÎronmental quality 
perfoffi1ance limits (Action and Limit levels); 

。 a brief review of the reasons for and the implications of non~compliance 
including review of pol1ution sources and working procedures; 

0) a summary description of the actions tak:en in the event of non輔compliance and 
any follow.幽up procedures relate是 to earlier non-compliance; 

(k) a summary record of a11 complai的 received (wri吐血。r verba1) for each media, 
liaîson and .cons甜甜。且 undertake扎在ctions 組d follow心p procedures t拉拉;

(1) comrnents 但是. e位ctîveness and efficiency of 出e mi均ation measures), 
recommendations (e~g. any improvement în 也e EM&A progr，位惚ne) 組d

conclusions for也.e quarter; 部d

(m) proponents' contacts and any 泣。tline telephone number for the publîc to make 
en句話lnes.

7.5 Data Keeping 

The site document such 絡也e monitoring field records, laboratory ana1ysis records, site 
inspection forms, etc. 紅'e not -required to be inc1uded in the month1y EM&A reports for 
'submission. However, the document sha11 be well kept by the ET Le話er and be ready 
for inspection upon request. All relevant infoffi1ation sha11 be c1early a且是 systematically 
recorded in the document. The monitoring data sha11 also be recorded in m在gnetic
media fon豆， and the sofu叫re .copy can be available üpon request. The water qua1ity 
data software fo立nat sha11 be agree是 wi血 EPD. All the documents and data shall be 
kept for at least one year aí主er completion of the construction contract. 

7.6 Interim Notifications ofEnvironmental QuaIity Limit Exceedances 

With reference to Event/Action Plans in Tables 2.2 組這 3.2， when the environmenta1 
quality limits are exceeded, the ET Leader shall inunediately no拉克r the ER & EPD, as 
appropriate. The notification shall be followed up with advice to EPD on the results of 
the investigation, proposed action and success of the action tak:en, with 組y necess缸y

follow輔up proposa1s. A sample template for the interim notifications Îs shown in 
AppendixD. 

Babtìe BMT (Hong Kong) Ltd. 
ENPAC Ltd. 

Report BBHKJ多鉛字UD/Oll
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Recom.me在這ations Responsibilities Locations Timing 
3m high plain 忌z丘er HyD 374m long at NSRs Before completion of 

at Wo Mei, Nam the road 
W祉， Heung Chung, improvement works 
Nam Pin Wai Road 
and Planned NSRs at 
Wo Mei and N位2
Pin Wai. Another 
82m 10泣g atNSRs at 
証。 Chung

Inverted-L barrier (3m HyD 109m long at NSRs Before completion of 
high with O.9m înclined atNam Pin Wai 組d 也eroad

cantilever) 90m long at NSR Sai improvement works 
Kung Central 
Primary School 

lnverted哺Lb缸rier{3m HyO 253m long atNSRs Before completion of 
high with 1.3 m inclined at Wo Mei and Nam 也eroad
cantilever) Pin Wai 垃lprovement works 
3.5m inverted-L noise PlanD & the CDA Wi也垃 the proposed Pl缸mmgan這 Design

barrier and 3m setback Developers CDAsite S法geoftheCDA

心r CDA Development development 
Building dispositioning La且是sDep訂tme位 Wi白話 the small Pl訟法垃喜組d Design 
or aJc and win忌。w 缸1吐 small 油uses houses site Stage ofsmall 
insulations for small developers houses 
加usesin “'V" zone 
志紅viroru寫en:法1 pollution HyD Wi自話也eworks Wi出m血e

co泣.trol me絡站res for boun也ry construction period 
cons甘uctlon 扭扭pacts

De怯i1“合awings for HyD Withln the works During detail design 
的。logic話， landsc在p'e 認d boun也ry stage 
visual im仰仗 mitigation
認紹給“那 (3.75 ha 
plantin學 and replanting) 
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Impleme.ntation Schedule 
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Appendix D Sample Template for Interim Notifications of Environmental Quality Limits 
Exceedances 

Iocident Reoort 00 ActioQ Level or Limit Level Noo-comoliance 

Project 

Date 、

Time 

Monitoring Location 

Parameter 

11 Actîon & Limit Levels 

Measured Level 

Possible reason for Action or Limit 
Level Non...compliance 

Actions taken I to be taken 

Remarks 

Location Plan 

Pr-epared by : 

Designation : 

Signature 

Date 
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Sample Template for Interim Notification of 

Environmental Quality limit Exceedances 



flit--fl 

Monitoring Location 

Details of Location 

Sampler Identification 

Date & Time ofSampling 

Elapsed嘲time S tart (min.) 
rvleter Reading -

Stop (min.) 

Total Sampling Time (min.) 

Weather Conditions 

~ S ite Conditions 

Pi(m.mHg) 
lnîtial Flow 
Rate, Qsi 

TieC) 

Hi (in.) 

Qsi (Std. m3
) 

Pf(m.mHg) 
Fin叫-Flow

Rate, Qsf 

Tf eC) 

Hf (in.) 

Qsf (Std. m~) 

Average Flow Rate (Std. m3
) 

了。tal Volume (Std. m3
) 

Filter Identification No. 

lnîtial \Vt. ofFilter (g) 

Final Wt. ofFilter (每〉

Me訟ured TSP Level (許多Im~)

Name & DesÎ立nation 2益盒Sig:nalUre 

Field Operator 

Laboratory S法ff

Checked by 
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Sample TSP Monitoring Data Sheet 
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Morutoring Location · 

Description ofLocation 

Date of Monitoring 

Measurement Start Time (hh:mm) 

Measurement Time Leng也 (min.) 

Noise Meter Mode l1Identification 

Calibrator Model/ldentification 

L90 (dB(A)) 
Measurement 
Results 

Lto (dB(A))' 

Leq (這B(A))

M司or Construction Nois~ Source( s) Dur扭事
Monito油19

Other Noise Source(s) Dur泊菩 Monitoring

Remarks 

1i1J 

:、

Name&_ne笠hmation

Recori是e是 By

Checke是 By
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Noise Monitoring Field Record Sheet 
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No.ofStorey 
NSRID NameID也crîptîoit

替。枷sensitive EducationalfInstitutional Residential 

wrvtl Villa偎在ouse at WO Mei . - 3 、

MÆ2 Village House at Wo Mei 喻

‘. 、3 

WlVf3 Vil1age House at Wo Meí . - 3 

Wlvf4 Village HOU$e at WO Mei " . 3 

M.;lS Villa惡e House at Wo Mei - 備 、2 

CW Church at Wo Mei - 于〉 . 

GV Grenville VilIas . ., 

CH ChurchatN削n Wai 總 ., . 

NW Low嘲巾e Residential at 別﹒ .. ‘ 2 

Heun學 Chung

PSl Sai Kun學Central 扭扭lary .. :> . 
School (south wing) 

PS2 Sai Kung Cen1臨i 計imary 司， 5 . 
School (north wing) 

B8 Berkeley Bay Villa - - 2 

VHl VillageHo山eatHo Chung . . 

VH2 Villa在e House at Ho Chung - -
TG Tt'電器ure Spot Garden .. . 3 、
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