
「戶，

d

、

Agreement No. CE 79/96 
Yuen Long Bypass Floodway 

Feasibility Study 

Ref. 0136/EIAl2 Issue 2 

Final 
Environmental Monitoring & Audit Manual 

L 一

I
I
I
-
「
心

[
l
v

「

L
J
F
l
r
r
u
[
L
r
L
r
l
L

June 1998 

Repo此 Authorized For 
Issue By: 如何少f

8innie Consultants Limited 
1l/F, New Town Tower 
Pak Hok Ting Street 
Shatin 
New Territories 
Hong Kong 

For 
Territory Development Department 
NT North Development Office 
1-2/F, Sha Tin Government Offices 
6 Tung LoWan Hill Road 
Shatin 
New Territories 
Hong Kong 

。
i
w

t u t i &t ea n 冒
﹒
且

cd iE •• 

ι
&

心
­

a-E 
h

叫w
m

tE-E 
m
吋

L

mnim -s 
間

h
a

叮
叮
S
K
H

叫
別
的

nuaa mnuEU 



I
L

「
|
卜
「

l
u
f

卜
L
F
L

「
仁
仁
卜

F
仁

f
l
L
r
L

仁

u
f
u
r
l
r

卜

i
c
l
u

叭
叭U

打

u
r
L
U

卜
L
F
u
r
-



\ 
f 

Agreement No. CE 79/96 
Yuen Long Bypass Floodway F easibility Study 

。iJ36lEIAl2江Íisue 2 
Final EM&A Manual 

Name Signature Date 

Prepared A.H. SewelJ 月 ~l，H六 ). 1::'. tlt 
Checked R.C. Deacon 

何 丟掉ι'C... /().，μ 'Ql d 

Reviewed N.R. Townsend AMJJ/ t4Gjil 

可
一
刊
一
-
一
句
、

一
」
叮
且
可

d
-
-

一
門

-
-
J
~
l
i

I
l
l
-
s
t
f
i
I
-
s
i
l
[
i
l
i
f
t
-
-
f
i
r
-
-
u
l
L
F
U
U

卜
U
U
L

ENVIRONMENTAL MONITORING AND AUDIT MANUAL 

CONTENTS 

Section 

INTRODUCTION 

1. 1 Purpose of the Manual 
1.2 Background 
1. 3 Proj ect Description 
1.4 Environmental Impact Assessment (EIA) 
1.5 Environmental Monitoring and Audit Requirements 
1.6 Pr吋 ect Organisation and Identification of Key Responsibilities 
1.7 Project Implementation and Construction Programme 

2 .AIR QUALITY 

2.1 Air Quality Parameters 
2.2 Monitoring Equipment 
2.3 Laboratory 恥1easurementJAnalysis 
2.4 Monitoring Locations 
2.5 Baseline Monitoring 
2.6 Impact Monitoring 
2.7 Event and Action Plan 
2.8 Dust Mitigation Measures to be Implemented by the Contractor 

3 NOISE 

3.1 Noise Parameters 
3.2 Monitoring Equipment 
3.3 Monitoring Locations 

r 、

、_..

月

4

、

J

fEI--trslidL 

Page 

卜l

1
2
2
6

的

M
M

.. 

-

" 

llll 

1ll 

2-1 

2-1 
2-1 
2-3 
2-3 
2-4 
2-5 
2-5 
2-8 

3-1 

3-1 
3-1 
3-2 

June 1998 {r中orllylbj海46B.conj t BINNIE 



Agreement No. CE 79/96 。'13ψ宜~W2/Issue2
Yuen Long Bypass Floodway Feasibility Study Final EM&A Manual 

CONTENTS (cont' d) 

Section Page 

3.4 Baseline Monitoring 3-2 
3.5 Impact Monitoring 3-3 
3.6 Event and Action Plan 3-3 
3.7 Noise Mitigation Measures to be Implemented by the Contractor 3-4 

4 WATER QUALITY 4-1 

4.1 Water Quality Parameters 4-1 
4.2 Monitoring Equipment 4-5 
4.3 Monitoring Locations 4-7 
4.4 Baseline Monitoring 4-7 
4.5 Impact Monitoring 4-7 
4.6 Event and Action Plan for Water Quality 4司8

4.7 Water Quality Mitigation Measures to be 
Implemented by the Con甘actor 4-10 

5 WASTE MANAGEMENT 5-1 

5.1 Overall Responsibilities of the Contractor 5-1 
5.2 Site Clearance 5-1 
5.3 Excavated Material 5-3 
5.4 Concrete Waste 5-3 
5.5 General Works Waste 5-4 
5.6 Chemical Waste 5-6 
5.7 Aqueous Waste 5-7 
5.8 Sewage 5-8 
5.9 Municipal Waste 5-8 
5.10 Operational Phase 5-8 

6 ECOLOGY 6-1 

6.1 Baseline & Operational Ecological Surveys 6-1 
6.2 Summary of Ecological Mitigation Measures 6-2 

7 LANDSCAPING 7-1 u 

June 1998 {reportlylbf4468.collf II BINNIE 



Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feasibility Stu砂

0136/EIAl2!1ssue2 
Fillal EM&A Mallual 

〔!
1
t
p
i

仁

h
u
k
i
!
)
〔
一
、
-
J

咽
」

j
j

句
心

J
R
A
i
l
-
-
r
i
J

司
』

!
i
l
i
l
i
-
-
i
f
t
F
i
r
-
-
f
l
i
r
-
-
i
B
I
r
l
t
t
R
I
l
l
-
-
I
L

叮
叮

J
-
4
-
h

司

J

…-
J

lIlli--11.RR'

,lzsits-EElf--trBitt 

CONTENTS (cont'd) 

Section Page 

8 SITE ENVIRONMENT AL AUDIT 8-1 

8.1 Site Inspections 
8.2 Compliance with Legal and Contractual Requirements 
8.3 Environmental Complaints 

-
A

勻
，
包
司
、d

-,. 。
。
。
。
。
。

9 POST PROJECT AND OPERATIONAL PHASE 9-1 

9.1 Post Project Audit 
9.2 Operational Phase Monitoring 

9-1 
9-1 

10 REPORTING 10-1 

10.1 Baseline Monitoring Report 10-1 
10.2 Monthly EM&A Reports 10-2 
10.3 Quarterly EM&A Reports 10-5 
10.4 Final EM&A Summary Report 10-6 
10.5 Data Keeping 10-7 
10.6 Interim Notifications of E的ironmental Quality Limit Exceedance 10-8 

11 SUMMARY OF MITIGATION MEASVRES AND IMPLEMENTATION 11-1 
SCHEDULE 

APPENDlCES 

Appendix 1 Preliminary Layout Plan 

LIST OF FIGURES 

1.1 Location Pl缸1

1.2 Project Organisation and Lines of Communication 
1.3 Preliminary Implementation Programme 

2.1 TSP Monitoring Data Record Sheet 
2.2 Air Monitoring Locations 

已-J

JUlle 1998 [reporl~'1紗布468.con} I!l BINNIE 



Agreement No. CE 79/96 
Yuen Long Bypass Floodway Fe目的ility Stu舟，

。13的lA12/lssue 2 
Final EM&A Manual 

3.1 Noise Monitoring Field Record Sheet 
3.2 Locations of Noise Monitoring Stations 

4.1 Water Monitoring Locations 
4.2 Water Quality Monitoring Data Record Sheet 
6.1 Environmental Mitigation Measures - Revised Channel Alignment 
6.2 Environmental Mitigation Measures - Off-line Wetland Area Plan 

7.1 Action Flow Chart for Handling Complaints of EM&A Programme 

9.1 Interim Notification of Environmental Quality Limit Exceedances 

LIST OF TABLES 

2.1 Action and Limit Levels for Air Quality 
2.2 Action in the Event of Exceedance of ActionlLimit Levels 

3.1 Action and Limit Levels for Noise Measured at NSRs during Construction 
3.2 EventJ Action Plan for Construction Noise 
3.3 Construction Noise Criteria during Restricted Flows 

4.1 Rationale and Methodology for Water Quality Parameters 
4.2 Schedule of Water Quality Impact Maintaining 
4.3 Compliance Criteria for Water Quality 
4.4 Actions in the Event of Exceedance of Limit Levels 

11.1 Implementation Schedule 

June 1998 [report\yl，ψ468.con/ BINNIE IV 

l
I
r
-
-
F
I
L
P
i
J
[
l
L
U
U
L
F
I
=
f

卜l
J
r

卜
u
r
-
-
」

h
i
u
U
U
U

們
卜
u
r
L
U
ι
U
C
L
P
ι
u
l
u
f
L

刊
U
I
l



!
l
i
t
-
l
i
l
i
-
-
t
i
f
i
r
-
-
f
L
V
E
I
L
r
L
i
L
f

仁

p
l
L
F
L
I
t
u
(
L
f
L
f
l
L
r
l
L
f
i

Agreement No. CE 79/96 
Yuen Long Bypωs Floodway F easibilÏl抄 Stu砂

。1361宮'IAl2/Issue 2 
Final EM&A Manual 

1 INTRODUCTION 

1.1 Purpose of the Manual 

1.1.1 This Environmental Monitoring and Audit (EM&A) Manual is designed.to guide 
the set up of an EM&A prograrnme for the construction and operation of the Yuen 
Long Bypass Floodway project. 

1.1.2 The purpose of this Manual is to ensure cornpliance with recornrnendations of the 
Environmental Irnpact Assessrnent (EIA) study, to assess the effectiveness of the 
recornrnended rnitigation rneasures and to identify necessary additional rernedial 
actlOn. 

1.1.3 This Manual outlines the EM&A prograrnme for the P吋ect works and provides 
systernatic procedures for rnonitoring, auditing and rninirnising environmental 
irnpacts associated with the Project works. 

1.1.4 Hong Kong environrnental regulations for air, noise, waste and water quality, the 
Hong Kong Planning Standards and Guidelines, the EPD Generic Environmental 

Monitoring and Audit Manual, and recornrnendations in the EIA Report of the 
Project have served as environmental standards and guidelines in the preparation 
of this Manual. 

1.1.5 This Manual contains the following: 

(a) duties of the Environmental Tearn (ET) with respect to the EM&A 
requirements during the Project; 

(b) inforrnation on project organisation and prograrnming of construction 
activities for the Project; 

(c) project schedule and the synchronised 'EM&A prograrnme to rnitigate the 
environmental impacts; 

(d) Action and Lirnit levels; 

(e) event and action plans; 

(f) requirements of reviewing pollution sources and working procedures for 
noncompliance with the environmental criteria; 

(g) requirements of EM&A reports. 

June 1998 {report~'lbj考而且 1J 1-1 BINNIE 
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1.2 Background 

1.2.1 Serious flooding has occurred in and around Yuen Long Town at least seven times 
over the last fifteen ye訂s. Government studies including the Northwest New 
Territories (NWNT) Base Strategy Studies, TELADFLOCCOSS 1 and II and the 
NWNT V i1lage Flood Protection Study have identified the major causes of 
flooding and recommended appropriate mitigation measures. The studies identified 
that the capacity of the Yuen Long Nul1ah drainage system was inadequate mainly 
due to rapid urban growth over the last 20 years which has reduced the flood plain 
storage capacity and increased runoff volumes. 1n addition Yuen Long town has 
been bui1t at a relatively low level and the drainage design standards and methods 
used at the time were less rigorous than present design requirements. The studies 
recommended the construction of a Bypass Floodway as the most cost司effective
option for providing additional drainage capacity to cater for present needs and to 
provide additional capacity for new development in the area to the south of Yuen 
Long. 

1.2.2 The Yuen Long Bypass Floodway is therefore to be designed to divert p訂t of the 
flows entering the Yuen Long drainage system from the south of Yuen Long into 
the Kam Tin River Floodway, which is at present under construction, to reduce the 
risk of flooding in Yuen Long Town. 

1.2.3 A Preliminary Project Feasibility Study (PPFS) and Preliminary Environmental 
Review (PER) was undertaken by Binnie Consultants Limited in 1995 in respect 
ofthe proposed Yuen Long Bypass Floodway. The PPFS noted that There will be 
environmental and ecological impacts arisingfrom the construction and operation 
of the Yuell Long Bypass Floodway if not mitigated and recommended that a full 
environmental inψact assessment be undertaken during the feas的ility study stage 
10 address the potelltial construction and operation impacts of the project. 

1.3 Project Description 

1.3.1 The project involves the construction and operation of a drainage channel (YLBF) 
from the south side of Yuen Long to the Kam Tin River. A summ紅y of the 
prelimin訂y design channel details is given below. For additional technical 
information reference should be made to the Engineering Report. 

June 1998 {repor/\ylbf44甜 1I BINNIE 1-2 
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Chanllel Alignment 

1.3.2 The horizontal alignment is as shown in Figure l.l and the preliminary design 
layout is given in Appendix 1. The 3.8km long channel commences at the Main 
Nul\ah servicing the I訂ge catchment to the sou也 of Yuen Long and extends east. 
A maintenance access toad is provided along the entire length of the channel. The 
first 1.9km of the channel is aligned as close as possible to the existing toe of the 
YLH to minimise land resunìption and encroachment into existing village 
properties. The maintenance road between chainages 0 + 665 and 1 + 900 has been 
positioned between the toe of the YLH and the channel to provide sufficient 
working space for work associated with the YLH and YLBF and to provide a 
corridor for PWP Item No. 4274DS which requires vehicular access. 

1.3.3 The alignment moves away from the YLH embankment toe at chainage 1 + 900 
and meets Castle Peak Road at the only suitable crossing point which is between 
Pok Oi Hospital and the Sun Kong Hotel. The channel wi11 be culverted for a 
distance of 130m at this crossing point to provide a crossing for Castle Peak Road 
and to accommodate the construction of the future Petrol Filling Station to the 
north of Castle Peak Road which h訟 been given planning approval. 

1.3.4 After the Castle Peak Road box culvert the channel keeps as "close as possible to 
Pok Oi Hospital to minimize isolation of property and the sterilising of usefulland 
and to ensure a fixed crossing point with the Westem Corridor Railway project. 

1.3.5 From chainage 2 + 700 to 2 + 950 the channel swings towards the Route 3 
Highway box culvert which has already been constructed as entrusted work under 
the Route 3 俐的t. After the box culv叫 the channel exec帥s a reverse curve 
towards the Route 3 embankment toe to avoid disruption of active fishponds and 
minimize the area of sterile land between the YLBF and Route 3. The connection 
point of the YLBF with that of the Kam Tin River is at a point close to the 
Route 3 embanl也晦的 but downstream of th~ Route 3 flyovers to minimize 
hydraulic losses. 

tlJ;j!j ftfKra-tLEI--

1.3.6 Grasscrete provides the most environmenta11y and ecologically friendly solution and 
aesthetically is f;訂 superior to the artificial hard surface lining provided by concrete. 
Grasscrete along with carefullandscaping can be used to mitigate the effects on the 
surrounding areas of providing channels. 1n the case of the YLBF where existing 
andfu個re development are expected to be in close proximity to the channel the use 
of grasscrete is essential for environmental and aesthetic reasons. However, to 
reduce the land resumption of existing properties ∞ncrete h泊 been used in some 
locations. 們

仁
卜L

們
卡
卜U

JUlle 1998 {reportlylbf4468.J] 1-3 BINNIE 



Agreement No. CE 79/96 
Yuen Long Bypass Floodway Fe，回ibilii砂 S的砂

。'1361E1AI2Ilssue 2 
Final EM&A Manual 

1.3.7 The preliminary design has adopted a trapezoida1 shape a10ng the en世re length of 
the channel. 0nly at the locations of box culvert crossing points wi11 the channel 
be formed to a rectangular shape. Where land resumption is to be minimized 
through existing vi11ages (ch 0 to 1 + 340) a 1 in 1 side slope fully concrete lined 
charmel has been adopted. However, where land resumption is not considered as 
critical (ch 1 + 340 to 3 + 545) a 1 in 1.5 (ch 1 + 340 to 2 + 700) and 1 in 2 (ch 2 
+ 700 to 3 + 545) side slope,“lly grasscrete lined charmel (both base and sides) 
has been adopted. A 5 m wide concrete maintenance track wi11 be provided at the 
invert and along the grasscrete section of the charmel to provide additional 
hydraulic conveyance and a clear maintenance route. The downstream section of 
the charmel (ch 3 + 545 to 3 + 800) wi11 be fully concrete lined as it will be 
downs仕eam of the inflatable dam and within the tidal range. 

1.3.8 For mitigation purposes, which are described throughout this repo此， off-line 
engineered wetlandJmarshcrete areas have been incorporated into the charme1 
design. From ch 2 + 780 to 2 + 940 and .3 + 050 to 3 + 545, directiy to the north 
and south of Route 3, off-line wetland areas have been provided at a higher level 
than the inve此 of the channel to prevent most brackish back water from the Kam 
Tin River from entering tile wetiand 訂ea. These off-line wetiand areas will be fed 
from either a proportion of the pumped dry weather flow passing through the low 
flow pumping station or from local runoff, depending on 也e location of the 
wetland. 

Pumpillg Statioll alld It♂'atable Dam 

1.3.9 The downs甘eam end of the charmel COffi1ects to the Kam Tin River which is tidal. 
An inflatable darn and pumping station will be positioned at the downstrearn end 
of the YLBF just prior to cOffi1ection with the Kam Tin River. This will be used 
to prevent brackish, heavily polluted and sediment rich waters from the Karn Tin 
River backing up into the YLBF and depositing residues in the charmel which could 
cause undesirable pollution in existing or future urban areas with sensitive 
receivers. In addition, by preventing brackish waters from backing up into the 
YLBF, grasscrete can be used along the alignment for enviromnental purposes. 
Notwithstanding, salt tolerant species will be specified. 
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1.3.10 During low flow conditions the dam wil1 be inflated and low flows in the YLBF 
w i11 be pumped over the inflatable dam and into the lower section of the YLBF 
which will pass into the Kam Tin River. During flood conditions the inflatable 
dam will be deflated and sω口n flows from the YLBF will pass directly into the 
Kam Tin River. Once the storm has subsided the inflatable dam will be reinflated 
and low flows again pumped to the Kam Tin River. Delays in reinflation such as 
to allow several tides to sweep the YLBF are inevitable. However, the levels of 
salinity and pollution in these tidal waters immediately after the passage of a m句。r

storm can be expected to be much lower than normal for the Kam Tin River. The 
Operation Manual for the inflatable dam will put in place a reflation procedure that 
minimises the period of tidal exposure. 

1.3.11 The operation will be similar to the existing inflatable dam and pumping station 
situated in the lower reaches of the Yuen Long Central Nullah which was also 
designed by BCL. 

1.3.12 The pumping station will be used to pump flows over the inflatable d缸n. A small 
proportion of these pumped flows will be taken off and allowed to gravitate 
through a single U-channel system which will feed the o f:ιline wetland area. 

DηI Weather Flow Channel 

1.3.13 A dry weather flow channel will be provided 仕om chainage 0 + 10 to 3 + 525 just 
short of the inflatable dam. The dry weather flow channel will maintain adequate 
flow velocity to minimise siltation during low flow and will confine the low flow 
for visual purposes. At chainage 3 + 525 the dry weather flow channel wi1l drop 
into a storage pondlsump at the base of the pumping station. Low flows wi1l be 
pumped around the dam and then dropped into the remaining tidal section of the 
YLBF channel concluding at chainage 3 + 800 where it will flow into the Kam Tin 
River. 

Access Roads 

1.3.14 A 3.5 m wide access road with a 1.6m wide footpath will be provided along one 
side of the channel. It is anticipated that all drainage channel access roads will be 
open to the public in fu削re and that the HyD wi1l take up the maintenance 
responsibilities. Therefore all access roads will be designed to HyD stand釘釘.
Consequently, street lighting and other street furniture will be required, passing 
bays will be provided along the length of the access road and tuming areas 
provided for manoeuvring of public and maintenance vehic1es. 

June 1998 [reportly/，們468.1J 1-5 BINNIE 
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1.3.15 In addition to the rnain access road provided at the top of the channel for both 
public and rnaintenance vehic1es, a 5 rn wide concrete rnaintenance track wi11 be 
provided frorn ch 1 + 340 to 3 + 540 wi也in the grasscrete section of the channe1. 
This wi11 provide a DSD only rnaintenance route and a clear path for rnaintaining 
the grasscrete adopted within the channe1. 

Access Ralllps 

1.3.16 Concrete paved access rarnps of width of 5 rn and a slope of 1 in 12 wi11 be 
provided at intervals of approxirnately 400 rn for channel rnaintenance p叮poses.

In addition access rarnps wi11 be provided between box culverts and in the case of 
the inflatable darn, an access r缸np wi11 be provided at both sides of the darn so as 
to avoid rnaintenance plant travel1ing over the darn. Lockable crash barriers wi11 
be positioned at the. top of the access r缸nps to prevent public access into the 
channel. 

1.4 Environrnental Irnpact As溫essment (EIA) 

Sensitive Receivers 

1.4.1 Current sensitive receivers in respect of air and noise irnpacts include: Pok Oi 
Hospital; the vil1ages of Sharn Chung Tsuen, Shung Ching San Tsuen, Tai Kei 
Leng, Kong Tau San Tsuen, Chuk San Tsuen, and Yeung uk Tsuen east of the 
Yuen Long Highway (YLH) and south of Cast1e Peak Road; a nurnber of dwel1ings 
near Ha Yau Tin Tsuen, Sheung Yau Tin Tsuen, Tai Kei Leng and Fraser Vi1Iage 
west ofYLH. 

1.4.2 Sensitive receivers in respect of water quality irnpacts inc1ude: fish ponds; lotus 
ponds; Yuen Long Creek; several srnall strearns flowing north across the study area 
between Sharn Chung Tsuen and Chuk San Tsuen; Karn Tin Floodway and Inner 
Deep Bay. 

1.4.3 Ecological sensitive receivers inc1ude: a wooded knoll, fish and duck ponds 
northeast of Pok Oi Hospital, active and fallow agricultural land, lotus ponds and 
several srnall water courses and their riparian strips south of Cast1e Peak Road. 

Requirements o[ EIA 
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1.4.4 The requirernents of the EIA Study for the Project are contained in Section 6:2 of ,_ 
the Yuen Long Bypass Floodway Feasibi1ity Study Project Brief. They 位e U 
surnrnarised below: 
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(份 to carry out the necessary background studies to identi秒， col1ect and 
analyse existing inforrnation relevant to the EIA study; 

(b) to carry out any n的ess訂y environmental surv旬， site investigations and 
baseline monitoring work to achieve the objectives; 

(c) quanti砂i嗯， by use of models or other pr叫ictive me甘lOØS， the residua1 and 
cumulative environmental impacts (specifYing whe伽 th帥的 transi剖，

long terrn and/or irreversible) arising from the construction 個d operation 
of the Project; 

! 
「

i
L

(d) proposing practicable, effective and enforceable on-site/off-site measures, 
methods and standards to effectively mitigate any significant environmental 
impacts in the short and \ong terrn and prep位e cost estimates using a 
method of Risk Analysis for each proposed method and measure; and 1 •• 

lj11lJ1itJ 
ji--

(e) out1ining a programme by which the environmental impacts of the Project 
can be assessed, monitored and audited. 

Scope 0/ the EIA 

-1iL 

1.4.5 The EIA Study includes detailed investigation on construction and operational 
impacts of water quality, ecology, noise, air quality, waste management and 
landscape and visual issues. 

1.4.6 Background studies on key issues have been undertaken. Where necessary, 
environmental surveys, and baseline studies have been carried out. 

1.4.7 Sensitive receivers have been identified and potential impacts of the Project on 
sensitive receivers have been quantified using mathematical models where 
appropriate. 

1.4.8 Assessment of the environmental impacts has been undertaken according to the 
Hong Kong Planning Standards and Guidelines and other statutory requirements. 

1.4.9 Mitigation measures to reduce adverse impacts to acceptable levels have been 
proposed with consideration of practicality of enforcement, cost-effectiveness and 
compliance with environmental standards. 

1.4.10 An EM&A progranune has been set up to implement the recommendations of the 
EIA. 
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Summary of EIA Findings and Recommendations 

Water Quality 

Potential Construction Imoacts 

1.4.11 Potential impacts on surface water quality during construction of the Yuen Long 
Bypass Floodway may include: 

• construction site runoff and discharge 

release of pollutants through removal of sediment 

• sewage discharge and other waste from construction workforce 

1.4.12 Construction site runoff has the potential to contain increased loads of sediments 
and other suspended solids and contaminants such as nutrients, bacteria, oil and 
grease, etc. Potential sources of pollution from site drainage may include: 

• runoff and erosion from site surface, earthworks stockpiles and drainage 
channels 

• fuei, oil and grease from construction vehicles 

• concrete slu叮ies runoff (washdown of waste concrete and concrete curing 
sprays) 

• runoff into fish and lotus ponds 

• release of pollutants from removal of sediment 

1.4.13 An increase in organic pollution of nearby water courses could result from 
increased sewage load from construction workers, discarded rubbish and canteen 
wastewater. 

MitÌlmtion Measures 

1.4.14 The following mitigation measures are proposed to reduce the p臼tential impacts to 
acceptable levels: 

• carry out works in the dry season 

• cover areas of exposed earth 
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• 

• install sand traps or catchpits at all drainage discharge points 

• discharge runoff into settlement pits to al10w infiltration 

• provide and maintain oil interceptors in site compounds 

• provide bunds around oil and fuel bunkers 

ensure immediat.e disposal and correct handling of chemical spills 

• ensure drainage system from concrete producing area is diverted into a 
settlement 訂巴旭 for infiltration or storage 

• avoid all contact between concrete washings and nearby water bodies using 
bunding if necess位y

• all concrete washings/surplus concrete should be discharged into designated 
settlement pits for setting and water recycling 

• bunds should be constructed between the works 訂ea and remaining fish 
ponds 

no runoff, wastewater or chemicals should be allowed to enter fish ponds 

• remove sediments with minimal disturbance during dry season and dispose 
of according to WBTC 2/94 

• ensure proper sewage facilities are provided for construction workers 

ensure site cleanliness is maintained with rubbish bins provided and serviced 
properly 

canteen discharges should pass through a grease trap before discharge 

Potential Ooerational Imoacts 

1.4.15 During operation of the floodway the main potential impacts include: 

• hydraulic changes 企om creating an artificial (concrete) channel resulting in 
increase in transport of surface runoff and pollution downs甘eam and 

• reduction in treatment capacity because of the absence of vegetation which 
is p'resent in the existing water courses 
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Mitigation Measures 

1.4 .1 6 The main mitigation measure is t尬。ugh sensitive environmental design of the 
floodway channel. Grasscrete is proposed for the flooring and sides of the channel 
as much as possible instead of concrete thus enabling a base for vegetative growth. 
Growth of vegetation in the channel will provide a mechanism for treatment of 
polluted water flowing down the channel through infiltration and absorption. In 
addition dry weather flows should have the opportunity to react with grasscrete 
rather than being confined to a narrow concrete lined dry weather flow channel. 
This could be achieved by: p一

ensuring that tributary inflows are allowed to spread across the grasscrete 
floor of the floodway rather than be directed straight into the dry weather 
flow channel; and 

• 

locating the dry weather flow channel along the toe of the channel sides 
opposite the tributary inflows thus allowing more time and surface 訂ea for 
infiltration . 

• 

1.4.17 Other mitigation measures recommended include: 

use of the sterile land between Route 3 and the YLBF as an engineered 
wetland incorporating it into the overall channel design; and 

• 

3 by of Route south use of the remaining pond areas immediately 
incorporating them into the channel design . 

• 

1.4.18 The Yuen Long Bypass Floodway project has the potential to create unacceptable 
water .quality impacts during the construction and operation phases. However, with 
the implementation of specific mitigation measures these impacts can be reduced 
to acceptable levels such that there should be no unacceptable residual water quality 
impacts as a result of the proj的t.

i
j
j
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Ecology 

1.4.19 Construction of the Yuen Long Bypass Floodway will result in the loss of, and 
disturbance to, a number of different habits along the 3.8km alignment of the 
floodway. The unmitigated Project which assumes a worst case scenario involving 
a concrete lined, ecologically sterile nullah along the entire length of the floodway 
would result in the following impacts: 
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. loss of 3 ha of vi11age句pe habitat through an already blighted area 
low habitat value 
low impact signifzcance 

loss of 4ha of abandoned agricultura1 land habitat, already blighted and 
企agmented but providing a feeding ground for herons and egrets 
low to medium habitat value 
medium impact signifzcance 

• loss of O.lha of streamlriparian h油it耳t through 飢 already b1ighted area 
low habitat value 
medium impact signifzcance 

• loss of 1 ha of lotus pond habitat causing fragmentation of remaining lotus 
ponds 
medium habitat value 
medium to high impact signifzcance 

• loss of 9ha of fish pond habitat already bli拉.ted and fragmented by Route 
3 construction works 
low to medium habitat value 
low impact signifzcance 
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1.4.20 Mitigation measures proposed to reduce impacts to acceptable levels comprise the 
fo l1owing: 

(i) Amendment to the alignment of the YLBF north of Route 3 so that it runs 
closerωthe highway. This avoids fragmentation of the active fishponds 
north of the floodway and moves the works further away from a戶ng shui 
knol1 biodiversi句 locus located northwest of the Pr咖ct area. 

(ii) Use of grasscrete for lining the sides and base of the channel (企om ch 
1+340 to ch 3+545 creating 6.8ha of 釘y grasscrete). This al10ws 
percolation to the groundwater, enables growth of grasses sedges and reeds 
which in turn provides a habitat for invertebrates (insects) and higher fauna 
(birds) 
medium habitat value 
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(iii) Creation of offline marshland type habitat through the use of submerged 
grasscrete (marshcrete) making use ofthe swathe ofland between Route 3 
and the YLBF and a fish/duck pond immediately south of the Route 3 box 
culvert. The marshcrete (watered in p紅t by recirculation of a proportion 
ofthe pumped flows 企'om the low flow pumping station and also from local 
runoff) would be planted with selected saline tolerant and pollution tolerant 
wetland grasses, reeds and sedges creating 3ha of marshland habitat. 
medium 10 high habitat value 

(iv) Tree planting of over 2500 trees along the channel banks and adjacent to the 
access roads and footpaths with species selected for their attractiveness to 
the local flora and fauna 
medium habitat value 

1.4.21 The grasscrete and marshcrete total habi tat area resulting from the Proj ect will be 
9.8ha of medium and medium to high ecological habitat. This contrasts with the 
loss of 14ha of largely low to medium value habitat and 3.1 ha oflow value habitat 
which does not require mitigation. It is considered that the increased value of the 
created habitat (in conjunction with the landscaping trees and improved ecological 
linkage) 的 least balances/compensates for the value of the site's original habitats. 
Thus, with the implementation ofthe proposed mitigation measures it is considered 
that the residual ecological impact of the Project is negligible. The mitigation 
measures including; re-alignme肘， grasscreting, marshcreting and tree planting, not 
only result in negligible ecological impacts but wil1 also lead to a general habitat 
enhancement along the entire 3.8km Proj的t corridor. 

Waste Impact 

Construction Phase 

1.4.22 Waste will inevitably be produced during the construction period. The 
Govemment's construction and demolition waste management hierarchy is the same 
as for other wastes, ie. in order of desiribility: avoidance; minimisation; recycling; 
甘eatrnent and safe disposal of∞nstruction materials. The quantity ofwaste should 
be minimised and materials should be re-used and recyc1ed 的 f訂訟 practicable，

thus minimising the disposal requirement and conserving void space at landfill sites. 
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1.4.23 The delivery of 3 悶，000 m3 (about 8% ofthe current annual demand public filling 
capacity) of surplus excavated material to public filling areas could have a 
significant impact on the public filling programme and on the road transportation 
system. The planning and the programming of the works should take into account 
these factors to find altemative disposal sites for such material and to prevent 
unacceptable traffic impacts. Notwithstanding that every effort should be made to 
reuse as much of the excavated material as possible on site. 

1.4.24 Whilst the potential for contaminated land along the alignment of the YLBF is 
slight, during the detai!ed design stage a core sampling programme will be 
undertaken to ascertain the na仙re of the substratum. Should contaminated land be 
encountered the sediments will be tested, handled and disposed of in accordance 
with government requirements. 

1.4.25 Contract arrangements should include the responsibilities of the Contractor for 
waste col1ection, on-site sorting (including sep訂ation at source) and disposal. 
Suitable facilities should be provided, for example, an accessible fi11ing 訂ea with 
processsing capabilities to ensure maximum utilisation of waste materials. 

1.4.26 Correct storage of and, where possible, recycling of chemical and oil wastes is 
required to minimise environmental impacts 

1.4.27 In order to maximise re-use of materials and minimise the cumulative impact of 
waste products on the environment, on-site facilities should be set up for the 
separation of recyclable materials from cons甘uction and demolition waste and 
domestic waste to facilitate easy col1ection by recycling companies. 
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1.4.28 Provided that there is strict control of wastes from construction works and al1 
arisings are stored, transported and disposed of using approved methods as 
described in Section 6, no significant impacts are predicted. 

Operational Phase 

1.4.29 As an integral component of the regular maintenance work of the Bypass 
Floodw旬， the low flow interceptor channel bed will be dredged on a regular basis 
to prevent excess sediment accumulation and to maximise the flows and capacity 
of the channel. 

1.4.30 The channel should be regularly cleaned to remove litter and 0也er general refuse. 
A refuse boom should be erected to prevent waste 企om entering recei ving water 
courses 
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Air Quality 

Cons仕uction ImD咀ct Assessment 

1.4.31 The Construction Impact assessment has conc1uded that: 

• The worst case scenario wi11 occur during the site formation of the proposed 
Yuen Long Bypass Floodway because there would be a large quantity of 
earth works and frequent truck movements over dirt roads . 

• Without adequate mitigation, dust levels generated by the site formation 
works are likely to exceed the Air Quality Objectives at the nearby air 
sensitive receivers . 

• The transport of material by trucks travelling over dirt haul roads is the 
principal source of potential1y excessive dust generation . 

• Mitigation measures sufficient to ensure compliance with the Air Quality 
Objectives have been recommended. Assuming that these mitigation 
measures are implemented during construction, potential dust impacts at the 
nearby sensitive receivers will be within the AQOs. 

• An environrnental monitoring and audit programme has been formulated to 
ensure compliance is maintained. 

Ooerational Imoact Assessment 

1.4.32 The key potential air impact during the operational phase is odour nuisance from 
polluted water entering the charmel. Odour nuisance can be mitigated through 
routine maintenance of the charmel through the removal of odorous sediments. 
Furthermore, it is expected that there will be a progressive reduction in pollutant 
levels as the Livestock Waste Control Scheme is progressively implemented. 

Noise 

Construction Noise 

1.4.33 Noise from the use of powered mechanical equipment on site and the haulage of 
自11 material on. and off-site will cause a nuisance to the nearby existing noise 
sensitive receivers. 
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1.4.34 The construction noise assessment shows that urunitigated noise levels could exceed 
EPD's recommended maximurn noise levels for day-time construction work when 
construction activities occur in close proximity to noise sensitive receivers or when 
several construction works occur simultaneously. 

1.4.35 The exceedance of noise levels is unavoidable because of the close proximity 
between the construction works and the NSRs. Adequate mitigation measures will 
be necessary for the construction works to meet the criteria. 

1.4.36 The use of quiet plant and working methods, reducing the number of equipment, 
restricting the number of works and the use of substantial noise barriers to protect 
the closest residences and schools has been recommended and should be sufficient 
to reduce noise levels to compliant levels at the NSRs. 

1.4.37 A noise monitoring programme is proposed to ensure construction noise is within 
the recommended criteria throughout the construction period. 

Ooeration Noise 

1.4.38 Noise associated with the DSD maintenance/village access road and the low flow 
pumping station is not expected to create nuisance to 血.e ne缸by noise sensitive 
receivers during the operational phase. 

1.5 Environmental Monitoring and Audit Requirements 
l !l 

1.5.1 The Final EIA Report concluded that the construction and operation of the Yuen 
Long Bypass F!oodway will give rise to adverse impacts on the environment but 
that such impacts can be mitigated to acceptab!e leve!s through the imp!ementation 
of a suite of environmenta! mitigation measures. These mitigation measures were 
specified in the report summarised above and are. reproduced in the following 
sections of this EM&A Manual. 
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1.5.2 To ensure that the specified mitigation measures are implemented and that the 
resu!tant environmental impacts of the works 紅e acceptable the Fina! EIA Report 
recommended that an environmental monitoring and audit programme be 
undertaken during the project imp!ementation. All detai!s regarding the scope, 
management structure and imp!ementation of the proposed EM&A programme are 
presented in the following sections and are based on the information provided 
during the preliminary design stage. The EM&A Manual should be reviewed 
during the detai!ed design and periodically throughout the project imp!ementation 
to ensure that it remains re!evant 缸ld effective in respect of the detai!ed design and 
changing site conditions. 
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1.6 Project Organisation and Identification of Key Responsibi1ities 

Thepr'吋ect organisation and lines of communication with respect to environrnentai 
protection works is shown in Figure 1.2. 

The Environrnental Team (ET) shall not be in any way an associated body of the 
Co帥actor. The ET leader shall have relevant professional qualifications, or have 
sufficient relevant EM&A experience subject to approval of the Engineer's 
Representative (ER) and the Environmental Protection Department (EPD). 

Appropriate staff shall be included in the ET, under the supervision of the ET 
Leader, to fulfil the EM&A duties of the ET Leader specified in this manual. 
Basically, the duties comprise the following: 

(a) To monitor the various environmental p訂缸neters as required in the Final 
EIA study report. 

) tnu ( 
To investigate and audit the Contractors' equipment and work 
methodologies with respect to pollution control and environmental 
mitigation, and anticipate environmental issues for proactive acti 'On before 
pr'Oblems arise. 

(c) To audit and prepare audit repo吋s on the environmental monitoring data and 
the site environmental conditions. 

(d) To report on the environmental monit'Oring and audit results to the 
Contractor, the ER, and the EPD or its delegate. 

Appropriate resources shall also be allocated under the Contract'Or and the ER to 
fulfil their duties specified in this manual. 

1.7 Project Implementation and Construction Programme 

1叭7η1 Th吋q句咖咖}戶閃阿eω叫c叫t 吋'Ogr叫a缸m咖叫mr咖nmed圳t…un叫nen帥叮nc帥1旭肘c臼e叫叫川l圳叫叫d趴州州川w叫州v叫叫iI仙l

December 2003. 

1.7.2 Constructi'On of the YLBF will generally be carried out 企om the downstream end 
to the ups甘E缸n to facilitate simple draining of the works site. However, the 
contractor may st紅t at isolated sections t'O suit his allocation of resources and to 
maintain access across the channel banks. It is likely that the box culverts f'Or the 
project may be built early 
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1.7.3 

1.7.4 

1.7.5 

1.7.6 

Thecon仕actor wil1 not be able to connect the YLBF ch缸mel to the Karn Tin River ' 
unti1 the end of the project to ensure the tidal waters of the Karn Tin River do not n 
叫叫lenew伽nnel. A1tern你向伽 contractor wil1 be帥川roceedw抽伽 jl
cons甘uction of this connection point but wil1 have to provide a temporary bund to 
bar the tidal water. In either si叫“ion a tem凹的 pumping system wil1 be 行

required to drain the new channel. It is not expected that the inf1atable darn or U 
pumping station could be completed early for tempor訂y diversion pu中oses due to 鬥

the need to finish all the works inc1uding E&M works associated with the pumping ii I 
station and inf1atable dam 

h川川il川o be巴 n臨1昀臨E郎c巴閻s路叫sar句3川 cωa叭川re叫laSln叫1

watercourses to ensure satisfactory diversion of f10ws without the risk of f100ding 
吋蝴acen削t 缸帥 It i旭s pr叫0咖pos懿叫叫e吋仙d山t伽削hat叫a前t ∞叫nne

dωur泊ring the dry season tωo mlnlml也ze such risks. c, 

加叫。…叫臼st叫做 R叫 wil1 t配 the most time as a three呻 3
traffic diversion is expecfed. The need to div巴rt large diameter watermains, high 
pressure gas mains and other utilities during the stage construction wil1 make this 河

section critical to completion. In addition a proposed Petrol Fi11ing Station to be 1I 

located to the north of Cast1e Peak Road may need to be closed if constructed _ 
before the YLBF to allow construction of the extended section of the Cast1e Peak :'1 

1I 
Road box culvert. To minimize the length of time tl1is Petrol Fil1ing Station wil1 
need to be closed i f it is constructed first and to provide adequate time for all the 刊

diversion works in this area, it is anticipated that construction wi11 start here at the 且
contract commencement. 

Figure 1.3叭沁川i旭仙s叫t叫t

f伽0叮r infi臼orma仰tlo叩n of t伽he E盯T Leader tωo g伊阱et an ln仙n吋吋iti凶a叫1 i泌de翎a of t伽he projection 0怔ft伽h加e 盯

works. The ET Leader shall make reference to the actual works progress and id 
programme during the construction stage to schedule the EM&A works, and the 
Contractor shall provide the respective information to the ET Leader for :ij] 
formulating the EM&A schedule. ':1 
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2 AIR QUALITY 

2.1 Air Quality Parameters 

2. 1. 1 Monitoring and audit of the Total Suspended Particulates (TSP) levels shall be 
ca叮ied out to ensure that any deteriorating air quality could be readily detected and 
timely action taken to rectify the situation. 

2. 1.2 l-hour and 24-hour TSP levels should be measured to indicate the impacts of 
construction dust on air quality. The TSP levels shall be measured by following 
the standard high volume sarnpling method as set out in the Title 40 of the Code 
of F ederal Regulations, Chapter 1 (P甜 50)， Appendix B. Upon approval of the 
ER, l-hour TSP levels can be measured by direct reading metho吐s which are 
capable of producing comparable results as that by th巴 high volume sarnpling 
method, to indicate short event impacts. 

2.1.3 AII relevant data including temperatur巴， pressure, weather conditions, elapsed-time 
meter reading for the start and stop of the sarnpler, identification and weight of the 
filter paper, and other special phenomena and work progress of the concemed site 
etc. shall be recorded in detail. A sarnple data sheet is given in Figure 2.1. 

2.2 Monitoring Equipment 

2.2.1 High volume samplers (HVS) in compliance with the following specifications shall 
be used for carrying out the l-hr and 24-hr TSP monitoring: 

(a) 0.6-1. 7 m3/min (20-60 SCFM) adjustable flow range; 
(b) equipped with a timinglcontrol device with +/- 5 minutes accuracy for 24 

ho叫s operation; 
(c) installed with elapsed-time meter with +/- 2 minutes accuracy for 24 hours 

operat\On; 
(d) capable of providing a minimum exposed 訂閱 of 406 cm2 (63 in2

); 

(e) flow control accuracy: +/- 2.5% deviation over 24-hr sarnpling period; 
(f) equipped with a shelter to protect the filter and sarnpler; 
(g) incorporated with an electronic mass flow rate controller or other equivalent 

devices; 
(h) equipped with a flow recorder for continuous monitoring; 
(i) provided with a peaked roof inlet; 
。) incorporated with a manometer; 
(k) able to hold and seal the fi1ter paper to the sarnpler housing at horizontal 

posltIon; 
(1) easy to change the filter; and 
(m) capable of operating continuously for 24-hr period. 

June 1998 {reportly{，仰的l 2-1 BINNIE 
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2.2.2 The ET Leader is responsible for provision ofthe monitoring equipment. He shal1 
ensure that sufficient number of HVSs with an appropriate ca1ibration kit must be 
available for carrying out the baseline monitoring, regular impact monitoring and 
ad hoc monitoring. The HVSs shal1 be equipped with an electronic mass flow 
controller and be calibrated against a traceable standard at regular intervals. All the 
equipment, calibration kit, filter papers, etc. shall be cle訂ly labelled. 
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2.2.3 Initial calibration of dust monitoring equipment shall be conducted upon instal1ation 
and thereafter at bi-monthly intervals. The transfer siandard shall be traceable to 
the intemationally recognised prim訂y standard and be ca1ibrated annually. The 
calibration data shall be proper1y documented for future reference. All the data 
should be converted into standard tempera個re and pressure conditions. 

2.2.4 The flow-rate of the sampler before and after the sampling exercise with the filter 
in position shall be verified to be constant and be recorded in the data sheet. 

2.2.5 If the ET Leader proposes to use a direct reading dust meter to measure l-hr TSP 
levels, he shall submit sufficient information to the ER to prove that the instrument 
is capable of achieving a comparable result as that ofthe HVS and may be used for 
the l-hr sampling. The instrument should also be calibra記d regularly, and the l-hr 
samp1ing shall be determined periodically by HVS to check the va1idity and 
accuracy of the results measured by direct reading method. 

2.2.6 Wind data monitoring equipment shall also be provided and set up at conspicuous 
locations for logging wind speed 組d wind direction near to the dust monitoring 
locations. The equipment installation location sha11 be proposed by the ET Leader 
and agreed with the ER. F or installation and operation of wind data monitoring 
equipment, the fo 1l0wing points shall be observed: 

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

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

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

(d) wind direction should be divided into 16 sectors of 22.5 degrees each. 

2.2.7 In exceptional situations, the ET Leader may propose altemative methods to obtain 
representative wind data upon approval from the ER 缸ld agreement 企om EPD. 

、這
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2.3 Laboratory Measurement I Analysis 

2.3.1 A clean laboratory with constant temperature and humidity con甘'01， and equipped 
with necess訂y measuring and conditioning instrumen俗， to handle the dust samples 
collected, shall be available for sample analysis, and equipment calibration and 
maintenance. The laboratory should be HOKLAS accredited. 

2.3.2 If a site laboratory is set up or a non-HOKLAS accredited laboratory is hired for 
carrying out the laboratory analysis, the laboratory equipment shall be approved by 
the ER and the measurement proced叮es shall be witnessed by the ER. The ET 
Leader shall provide the ER with one c'Opy 'Of the Title 40 'Of the C'Ode 'Of Pederal 
Regulations, Chapter 1 (P甜 50)， Appendix B f'Or his reference. 

2.3.3 Pilter paper 'Of size 8"xl0" shall be labelled before sampling. It shall be a clean 
filter paper with no pin holes, and shall be c'Onditioned in' a humidity c'Ontr'Olled 
chamber for 'Over 24-hr and be pre-weighed before use for the sampling. 

2.3 .4 After sampling, the filter paper l'Oaded with dust shall be kept in a clean and tightly 
sealed plastic bag. The filter paper is then retumed t'O the lab 'Oratory f'Or 
rec 'Onditi'Oning in the humidity contr'Olled chamber foll 'Owed by accurate weighing 
by an electronic balance with a read'Out d'Own to 0.1 mg. The balance shall be 
regularly calibrated against a traceable standard. 

2.3.5 All the c'Ollected samples shall be kept in a good c'Onditi'On f'Or 6 m'Onths bef'Ore 
disposal. 

2.4 Monitoring Locations 

2.4.1 The dust m'Onitoring 10cati'Ons are sh'Own in Figure 2.2 恤， B & C). The status and 
l 'Ocations 'Of dust sensitive receivers may change after issuing this manual. If such 
cases eXl仗， the ET Leader shall pr'Op'Ose updated m'Onit'Oring l'Ocati'Ons and seek 
appr'Oval fr'Om ER and agreement 企'Om EPD 'On the pr'Op 'Osal. 
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2.4.2 W附hen a叫l叫a枷It

篩 p阱raωct叫t位ωica幼ble， sh'Ould be f'Oll'Owed: 

份叫值le site b'Ou咖y 叮 S叫'Ocati'Ons c1'Ose t'O the m咖 dust emissi'On l 
s'Ource; 

(b) cl'Ose to the sensitive recept'Ors; and 
(c) take into acc 'Ount the prevailing meteor'Ol'Ogical conditi'Ons. 
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2.4.3 The ET Leader shall agree with the ER on the position of the HVS for installation 
of the monitoring equipment. When positioning the s前nplers， the following points 
shall be noted: 

(a) a horizontal platform with appropriate suppo此 to secure the samplers against 
gusty wind should be provided; 

(b) no two s位nplers should be placed less than 2 meter ap缸t;

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

(d) a minimum of 2 metres of sep訂ation from walls, parapets and penthouses 
is required for rooftop samplers; 

(e) a minimum of 2 m甜e sep位ation from any supporting structure, measured 
horizontally is required; 

(f) no fumace or incinerator flue is nearby; 
(g) airflow around the sampler is unrestrlcted; 
(h) the sampler is more than 20 metres from the dripline; 
(i) any wire fence and gate, to protect the sampl仗， should not cause any 

。bstruction during monitoring; 
。) permission must be obtained to set up the samplers and to obtain access to 

the monitoring stations; and 
(k) a secured supply of electricity is needed to operate the samplers. 

2.5 Baseline Monitoring 

2.5.1 The ET Leader shall c訂ry out baseline monitoring at monitoring location C (Pok 
Oi Hospital) for at least 14 consecutive days prior to the commissioning of the 
construction works to obtain daily 24 hour TSP samples. I-hour sampling shall 
also be done at least 3 times per day while the highest dust impact is expected. 

2.5.2 During the baseline monitori嗯， there should not be any construction or dust 
generation activities in the vicinity of the monitoring stations. 

2.5.3 1n case the baseline monitoring cannot be carried out at the designated monitoring 
location during the baseline monitoring period, the ET Leader shall c前ry out the 
monitoring at an altemative location which can effectively represent the baseline 
conditions at the impact monitoring locations. The altemative baseline monitoring 
location shall be approved by the ER and agreed with EPD. 

2.5 .4 1n exceptional case, when insufficient baseline monitoring data or questionable 
resu1ts 訂e. obtained, the 1C shall liaise with EPD to agree on an appropriate set of 
data to be used as a baseline reference and submit to ER for approval. 

June 1998 [reporlly{，仰著468.2J 2-4 BINNIE 
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2.5.5 Ambient conditions rnay v紅y seasonally and shall be reviewed at three rnonthly 
intervals. If the ET Leader considers that the arnbient conditions have been 
changed and a repeat of the baseline rnonitoring is req凶red to be carried out for 
obtaining the updated baseline levels, the rnonitoring should be at tirnes when the 
contractor' s activities are not generating dust, at least in the proxirnity of the 
rnonitoring stations. Should change in 缸nbient conditions be deterrnined, the 
baseline levels and, in turn, the air quality criteria, should be revised. The revised 
baseline levels and air quality criteria should be agreed with EPD. 

2.6 Irnpact Monitoring 

2.6.1 The ET Leader shall c缸ry out irnpact rnonitoring during the course of the Works. 
The routine sarnpling frequency should be once in every six-days for 24-hr TSP 
rnonitoring and at least 3 tirnes in every six days for l-hr TSP rnonitoring 
(undertaken when the highest dust irnpact occurs) 的 each rnonitoring station that 
is currentiy affected by the works. Owing to the elongate nature of the site and the 
likelihood that works will be undertaken progressively frorn one end to the other, 
one or rnore of the rnonitoring stations rnay be redundant at any one tirne during 
出e course ofthe works. The schedule for activatingldeactivating each of the three 
rnonitoring locations during the course of the works sha11 be established during the 
detai!ed design in accordance with the construction prograrnrne. It will be the 
responsibi1ity of the ET Leader in consultation with EPD to decide which 
rnonitoring stations should be operated/activated during the course of the works. 

2.6.2 In the case of non-cornpliance with the air quality criteria, rnore frequent 
rnonitoring as specified in the Action Plan shal1 be conducted within 24 hrs after 
the resillt is obtained. This additional rnonitoring shall be continued until the 
excessive dust ernission or deterioration in air quality is rectified. 

2.7 Event and Action Plan 

2.7.1 The baseline monitoring results forrn an irnportant p訂t of the basis of the air 
quality criteria for the irnpact rnonitoring. The irnpact rnonitoring results shall be 
cornpared with the air quality criteria set up for 24-hour TSP and l-ho叮 TSP.

Table 2.1 shows the air quality criteria, narnely Action and Lirnit levels. Should 
noncornpliance with the air quality criteria occurs, the EM, the ER and the 
Con甘actor shal1 undertake the corresponding action in accordance with the Action 
Plan iIIustrated in Table 2.2. 

June 1998 [reporllylbf4468.2f BINNIE 2-5 
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Table 2.1 
Action and Limit Levels for Air Quality 

Parameters Action Levels Limit 
Level 

24 Hour TSP For 8aseline Level S 200 μg/m'， Action Level = (8aseline Level • !.3 + 260 
Level inμglm' Limit Level)/2; 

For 8aseline Level > 200 μglm'. Action Level = Limit Level 

1 Hour TSP Level For Baseline Lcvel 至 384μglm'. Action Level = (8甜eline Level • !.3 + 500 
mμ耳1m' Limit Level)l2; 

For 8aseline Level > 3日4μglm九 Action Level = 8aseline Level 
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Table 2.2 
Actions in the Event of Exceedance of ActionlLimit Levels 

Event Actions 

ET ER L'ontractor 

Action Level 

Exceedance for anc sample 1. Identify source 1. Notify Contractor 1. Rec討fy any unacceptable 
2. Inform ER 2. Check monitoring data and practice 
3. Rcpeat mcasurement to Conttactor's working 2. Amend working me血ods

continn tinding methods if appropriate 
4. Increase monitoring 

frequen可 to daily 

Exceedance for two or more 1. Identify 50ur官e 1. Confirm receipt of 1. Submit proposals for 
consecutive samples 2. Jnfonn ER notification of failu問'" remedial actionsωER 

3. Repeat measurcments to writing within 3 working days of 
confinn findings 2. Notify Con甘actor notification 

4. lncrcasc monitoring 3. Check monitoring data and 2. Implement the agreed 
frcquency to dl1i1y Contrac個r's working proposals 

5. Discuss with ER for methods 3. Amend proposal if 
rcmcdial actions requircd 4. Discuss with EM and appropIiatc 

6. If cxccedance continues, Contractor on potential 
arrange meeting with ER rcmedial actions 

7. If cxcecdance stops. cc閏E 5. Ensure remedial actions 
additional monitoring arc properly implemented 

Li rnit Lcvel 

Exccedancc for one samplc 1. Idcntify source 1. Confinn rcceipt of 1. Take immediate action to 
2. Jnlbnn ER and EPD notification of fa i1ure in avoid further exceedance 
3. Repeat measurement to 、，vIiting 2. Submit proposals for 

confinn tinding 2. Notify Con甘ac岫r rcmedial actionsωER 
4. Increasc monitoring 3. Check monitoring data and w枷 3 worki叫叩1叮m削2

frcquency 10 daily Contrnctor's working notification 
5. Assess ctTectiveness 01' methods 3. Imp1cment thc agrced 

('on回ctor's rcmedial 4. Discuss with EM and proposals 
actions and keep EPD and Contfactor the potential 4. Amend proposal if 
ER infonned of the resul臼 rcmedial actions appropIiate 

5. Ensu閃閃開dial actions 
a間 properly implemented 

Exceedance for two or more 1. Idcntify sour四 1. Confinn receipt of 1. Takc immediatc action 阻
叩nsecutive samplcs 2. Infonn ER and EPD the notification of fa i1ure in avoid fu的er exceedancc 

causes & actions taken for 、vriting 2. Submit proposals for 
the exceedanccs 2. No組fy Con回.ctor rcmedial actions 個 ER

3. Rcpeat measurement to 3. Caπy out analysis of within 3 削他ing days of 
confirrn findings Con甘ac阻r's workin且 notification 

4. Increase monitoring procedures 10 detennine 3. Implemcnl the agrced 
frequency to dai1y possible mitigation to be proposa1s 

5. Investiga扭曲e caus目 01' implemented 4. Resubmit proposals if 
cxceedance 4. DiscUS5 amongst EM and problem sti11 not under 

6. Arrange meeting with EPD the Con甘actor the control 
and ER to discuss thc po包ntial remedial actions S. SIOp the 間levant portion 
rcmedial actions to be 5. Review Contrac阻r's ofworks 揖 determined by 
taken re口lCdial actions whenever the ER unti1 the 

7. Assess effectiveness of nece阻叮y 10 揖sure their exceedance is abated 
Contrac岫r's remedial cffectiveness 
actions and keep EPD and 6. If exceedance continues. 
ER informed of the results consider what p。而on of 

8. If cxceedance stops, cease the work is responsible 
additional monitoring and instruct the Contrac個r

to stop that portion of 
work until the exceed叩開
is abated 
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2.8 Dust Mitigatiou Measures to be Implemeuted by the Contractor 

2.8.1 The following dust control measures as p位t of good construction practice should 
be incorporated in the Contract Specification and implemented to reduce dust 
nuisance arising from the works to within acceptable levels. 

(i) The Contractor shall undertake at all times to prevent dust nuisance as a 
result ofhis activities. Effective dust suppression measures as 缸e necess訂y

should be instal1ed to ensure that the air quality, at the boundary of the site 
and at any sensitive receivers, complies with the Hong Kong Air Qua1ity 
Objectives 

(ii) The Contractor shall frequently clean and water the Site to minimise 
fugitive dust emissions. 

(iii) Effective water sprays shall be used during the delivery and handling of all 
raw sand and aggregate, and other similar materials, when dust is likely to 
be created and to dampen all stored materials during dry and windy 
weather. 

(iv) Areas within the Site where there is a regular movement of vehicles must 
be regularly watered as often as is necess位y for effective suppression of 
dust or as often as directed by the Engineer. In most instances it wi11 be 
necessary to water haul roads on an hourly basis. 

(v) Should a conveyor system be used, the contractor shall implement the 
following precaution measures. Conveyor belts shall be fitted with 
windboards, and conveyor transfer points and hopper discharge areas shall 
be enc10sed to minimize dust emission. All conveyors under the 
contractor' s control and carrying materials which have the potential to 
create dust shall be totally enc10sed and fitted with belt cleaners. 

(vi) Where dusty materials are being discharged ωvehicles from a conveying 
system at a fixed transfer point, a three-sided roofed enclosure with a 
flexible curtain across the en甘y shall be provided. Exhaust fans shall be 
provided for this enclosure and vented to a suitable fabric filter system. 

(vii) The Contractor shall confine haulage and delivery vehicles to designated 
roadways inside the Site. If in the opinion of the Engineer, any motorized 
vehicle is causing dust nuisance, the Engineer may require that the vehicle 
be restricted to a maximum speed of 15 km per hour while within the Site. 

June 1998 {r中orl~'lbj苛468 勾 2-8 BINNIE 
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(vii) Wheel washing facilities shall be installed and used by all vehicles leaving 
the Site. No earth, mud, debris, dust and the like shall be deposited on 
public roads. Water in the wheel cleaning facility shall be changed at 
企'equent intervals and sediments shall be removed regularly. The Con甘actor

shall submit details of proposals for the wheel cleaning facilities to the 
Engineer prior to construction ofthe facility. Such wheel washing facilities 
shall be usable prior to any earthworks excavation activity on the Site. The 
Contractor shall also provide a hard-surfaced road between any washing 
facility and the public road. 

(ix) All site vehicle exhausts should be directed vertically upwards or directed 
away from ground. 
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3.1 Noise Parameters 

3. 1.1 A-weighted equivalent continuous sound pressure level (Leq) shal1 be monitored 
and audited by the ET to ensure ∞mpliance with the criteria of the Noise Con甘01
Ordinance (NCO). Leq (30 min) shal1 be measured during the time period between 
0700-1900 hours on normal weekdays. For Qther time perio品， Leq (5 min) shal1 
be measured for comparison with the NCO criteria. 

3. 1.2 Al1 relevant information including date, time and locations of the monitorin皂，
weather condition, calibration and measurement data, and other special phenomena 
and works occu出ng in the monitoring locations shall be recorded in detail on the 
Noise Monitoring Field Record Sheet (Figure 3.1). 

3.2 Monitoring Equipment 

3.2.1 Sufficient numbers ofnoise equipment and associated calibration kit and accessories 
shall be available for carrying out the baseline monitoring, regular impact 
monitoring and ad hoc monitoring. All the equipment and associated 
instrumentation shall be c1early labelled and properly maintained. 

3.2.2 The sound level meters used for noise monitoring shall comply with the 
lntemational Electrotechnical Commission Publications 651: 1979 (Type 1) and 
804: 1985 (Type 1). 

3.2.3 The sound level meters shall be calibrated immediately before each noise 
measurement using an acoustic calibrator which generates a known sound press叮E

level at a known frequency. The sound level meters shal1 be checked after each 
measurement using the same acoustic calibrator. Measurements shall be accepted 
as valid only if the calibration levels before and after the noise measurement agree 
ωwithin 1.0 dB. 

3.2.4 Noise measurements shotild not be made in the presence of fog, rain, wind with a 
steady speed exceeding 5 ms.1 or wind with gusts exceeding 10 ms.l

• The wind 
speed shall be checked with a portable wind speed meter capable of measuring the 
wind speed in m,ls. 

June 1998 {report1ylbj草468.3J 3-1 BINNIE 



Monitoring Location 
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3.3 血直onitoring Locations 

3.3.1 The noise monitoring locations for construction of the Yuen Long Bypass 
Floodway are shown on Figure 3.2. The status and locations of noise sensitive 
receivers may change after issuing this manual. If such cases exist, the ET Leader 
shall propose updated monitoring locations which 訂e:

(a) close to the m司or site activities where adverse noise impacts are likely to 
occur; 

(b) close to the NSRs which include any domestic premises, hotel, hostel, 
temporary housing accommodation, hospital, medical clinic, educational 
institution, place of public worsh中， 'library, court of law, performing art 
centre; 

3.3.2 When monitoring the noise level at locations in the vicinity of the sensitive 
receivers, care should be taken to minimise disturbance to the occupants. 

3.3.3 The noise level metres shall be set at 1.2 m above the ground level. 

3.3 .4 Normal requirements for the distance between the noise level meter and the exterior 
facade of the sensitive receiver building is 1 m. 

3.3.5 Where the normal requirement is found impracticable, an a1temative position may 
be selected. A correction shall be made to the result of the noise measurement at 
the altemative position. For reference, a correction of +3 dB(A) shall be made to 
the field free measurement. 

3.3.6 The ET Leader shall agr切 with the ER on the monitoring position and the 
corrections adopted. Once the positions for the monitoring stations are chosen, the 
baseline monitoring and the impact monitoring shall be carried out at the same 
positlOns. 

3.4 Baseline Monitoring 

3.4.1 The baseline noise monitoring shall be carried out at the noise monitoring locations 
as shown on Figure 3.2 for a period of two weeks prior to the commencement of 
the construction works. A schedule on the baseline monitoring shall be submitted 
to the ET Leader before the monitoring st訂ts.

3.4.2 There shall not be any construction activities in the vicinity ofthe noise monitoring 
locations during the baseline monitoring. 

1 
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3.4.3 ln exceptional cases, when insufficient baseline monitoring data or questionable 
results are obtained, the ET Leader sha11 propose an appropriate set of data to be 
used as a baseline reference and submit to the ER. 

3.5 Impact Monitoring 

3.5.1 Noise monitoring sha11 be carried out once per week between 0700-1900 on nonnal 
weekdays at a11 the designated monitoring locations as shown on Figure 3.2. 
Owing to the elongate nature of the site and the likelihood that works will be 
undertaken progressively from one end to the other, one or more of the monitoring 
stations may be redundant at any one time during the course of the works. . The 
schedule for activatingldeactivating each of the three monitoring locations during 
the course of the works sha11 be established during the detai!ed design in 
accordance with the construction programme. It will be the responsibility of the 
ET Leader in consultation with EPD to decide which monitoring stations should be 
operatedlactivated during the course of the works. 

3.5.2 In case of noncompliance with the construction noise criteria, more frequent 
monitoring as specified in the Action Plan in Section 3.6 sha11 be carried out. The 
additional monitoring sha11 be continued until the recorded noise levels are rectified 
or proved to be irrelevant to the construction activities. 

3.6 Event and Action Plan 

3.6.1 The Action and Limit levels for construction noise are defmed in Table 3. 1. 
Should noncompliance with the criteria occur, action in accordance with the Action 
Plan in Table 3.2, sha11 be carried out. 

Table 3.1 

Action and Limit(l) Levels for Noise Measured at NSRs during Construction 

Period Weekdays(2) Evenings Nighl-lime 
。700 10 1900 hours 1900 10 2300 hours Sundays 2300 10 0700 hours 

and General Holidays 
L^呵 (JO m圳(dB(A)) L^惘。.ru.) (dB(A)) L^呵。 mi.) (dB(A)) 

Aclion Level Baseline + 5 dB(A) Baseline + 5 dB(A) Baseline + 5 dB(A) 

Limil Level 75(') 45(3) 30(3) 

Noles: 
(1 ) 

(2) 

(3) 

Limit levels may be adjusted according to Ihe baseline data coUected 
At schools AL Icvels are 5 dB(A) low前， 10 dB(A) lower during examinations. 
Technical Memorandum 0" Noise from COllstruction Work other than Percussive Pjling issucd undcr thc 
NoÎSe Colltrol Ordillallce. The finalisation of target levels is subject to the Area Rating of the NSR to 
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be detennined by EPD. Area Rating ‘B' is suggested, as most of the NSRs are high rise buildings 
without any nearby Influencing Factors. If the following equipment or processes were in use then the 
levels will be 15 dB lower: 

bulldozer 
hand held breakers 
vibrator concrete poker 
dump truck 
concrete lorry mixer 
hammering 
any process conceming scaffolding or fonnwork making. 

EPD Intemal Guideline (4) 

Table 3.2 
Eventl Action Plan for Construction Noise 

Event Action 

EM or ER Contractor 

Action Level 1. Noti卸 Contractor 1. Submit noise mitigation proposals to 
2. Analyse investigation Environmental Manager/Engineer's 
3. Require Con甘actor to propose Representative 

measures for the analysed noise 2. Implement noise mitigation p呵。sals I 
problem 

4. Increase monitoring frequency to 
check mitigation effectiveness 

Limit Level l. Noti秒 Contractor l. Implement mitigation measures 
2. Notify EPD 2. Prove to Environmental ManagerlER 
3. Require contractor to implement effectiveness of measures applied 

mitigation measures. Increase 
monitoring frequency to check 
mitigation effectiveness 

ltltFellt 

3.7 Noise Mitigation Measures to be Implemented by the Contractor 

3.7.1 The Contractor should consider noise as an environmental cons甘aint in the p lanning 

and execution of the Works. 

戶
，
」

T
h
l
I
J

li 
3.7.2 The Contractor should comply with the Noise Control Ordinance (Cap 400) and 

Wl也 any regulations made under the Ordinance, including res甘ictions placed on 

nO\se 丘。m cons甘uction work and the requirements to seek Construction Noise 

Permits (CNPs). Before commencing work which requires CNPs, the Contractor 

should.obtain these permits and display them. appropriately. 
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3.7.3 For restricted hours (1900 - 0700 hours) 企'om Monday to Saturd旬，但d a11 day on 
Sunday and public holidays, the construction noise is contro11ed by the Construction 
Noise Permit system under the Noise Control Ordinance. The noise criteria used 
for assessing construction noise during restricted ho前S 缸e given below in 
Table 3.3. 

Table 3.3 
Construction Noise Criteria during Restricted Hours 

Time Pcriod Basic Noise Levels, dB(A)8 

AII days during the evcning 60/65170( 1) 45150/55(2) 

(1900 to 2300 hours), and 
general holidays (including 
Sundays) during thc day-time 
and evcning (0700 to 2300 
hours) 

AII days during the night-timc 45150/55( 1) 30/35/40(2) 

(2300 to 0700 hours) 

* To be selected based on Area Sensitivity Rating. 
TM on' Noise 仕om Construction Work Other than Pcrcussive Piling. 
TM on Noisc from Construction Work in Dcsignated Areas. 

(1 ) 
(2) 

3.7.4 In addition to the requirements imposed by the Noise Control Ordinance, to control 
noise generated 企'om equipment and activities for the purpose of carrying out any 
construction work other than percussive piling, during the time period from 0700 
to 1900 hours, on any day not being a general holiday (including Sundays), the 
fo11owing requirements shall also be complied with: 

(a) The noise level measured at 1 m from the most affected extemal facade of 
thene缸by noise sensitive receivers 企'om the construction work alone during 
any 30 minute period sha11 not exceed an equivalent noise level (Leq) of 
75 dB(A). 

(b) The noise level measured at 1 m 企'om the most affected extemal facade of 
the nearby schools from the construction work alone during any 30 minute 
period sha11 not exceed an equivalent noise level (Leq) of 70 dB(A) 
[65 dB(A) during school exarnination periods]. 

The Contractor sha11 liaise with the schools and the Exarnination Authority 
to 泌的rtain the exact dates and times of a11 exarnination periods during the 
course 0 f the contract. 

June 1998 {reponlylbf4468.3J 3-5 BINNIE 
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(c) The Contractor shall, before the start of the Proj ect, infonn and liaise with 
the authority of the Pok Oi Hospital on the timing, duration of the Project, 
the noise to which the Hospital may be exposed to and the measures being 
taken to limit the nuisance. 

The Contractor shall do all practical measures so as to minimize the noise 
impact on the Hospital and ensure that noise 企om the Proj ect be kept to a 
minimum as far as practicable. 

(d) Should the limits stated in the above sub-clauses (a) and (b), be exceeded, 
the construction shall stop and shall not recommence until appropriate 
measures acceptable to the Engineer, that 訂e necess訂y for compliance, 
have been implemented. 

Any stoppage or reduction in output resu1ting from compliance with this 
clause shall not entit1e the Contractor to any extension of time for 
completion or to any additional costs whatsoever. 

3.7.5 The Contractor shall devise, arrange methods ofworking and c叮叮 out the Works 
in such a manner so as to minimise noise impacts on the surrounding environment, 
and shall provide experienced personnel with suitable training to ensure that these 
methods are implemented. 

3.7.6 Before the commencement of any work, the Engineer may require the methods of 
working, equipment and sound-reducing measures intended to be used on the Site 
to be made avai1able for inspection and approval to ensure that they are suitable for 
the project 

3.7.7 The Contractor shall ensure that all plant and equipment to be used on the Site 
likely to cause excessive noise be effectively sound-reduced by means of silencers, 
mufflers，的bustic linings or shields, acoustic sheds or screens or other means to 
avoid disturbance to any nearby NSRs. All hand-held percussive breakers and air 
compressors wi11 comply with the Noise Control (Hand-held Pemιssive Breakers) 

Regulations and Noise Control (Air Compressors) Regulations respectively under 
the Noise Control Ordinance (Ordinance No. 75/88, NCO Amendment 1992 No. 6). 

3.7.8 The Contractor shall ensure that all plant and equipment to be used on site 紅e

proper1y maintained in good operating condition. 

June 1998 [reporrlylbj布468.3J 3-6 BINNIE 
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3.7.9 It is recommended that construction noise should be mitigated using a suitable 
combination of the following measures: 

(a) Noisyequipment and activities should be sited bythe Con甘acωr as fi位企om
close-proximity sensitive receivers as is practical. Prolonged operation of 
noisy equipment close to dwellings and school should be avoided. 

(b) Noisy plant or processes should be replaced by quieter alternatives where 
possible. Silenced diesel and gasoline generators and power units, as well 
as silenced and super-silenced air compressors, can be readily obtained. 

(c) Noisy activities should be scheduled to minimise exposure of nearby 
sensitive receivers to high levels of construction noise. For example, noisy 
activities can be scheduled for midday, or at times coinciding with periods 
of high background r泌的巴 (such as during peak traffic hours). 

(d) Idle equipment should be turned off or throttled down. Noisy equipment 
should be properly maintained and used no more often than is necessary. 

(e) The power units of non-electric stationary plant and earth-moving plant 
should be quietened by vibration isolation and partial or full acoustic 
enclosures for individual noise-generating components. 

(f) Construction activities should be planned so that parallel operation of 
several sets of equipment c10se to a given receiver is avoided thus reducing 
the cumulative impacts between operations. The numbers of operating items 
of powered mechanical equipment should be minimised. 

(g) Construction plant should be properly maintained and operated. Construction 
equipment often has silencing measures built in or added on, e.g. bulldozer 
silencers, compressor panels, and mufflers. Silencing rneasures should be 
properly maintained and utilised. 

(h) Equipment known to emit sound strongly in one direction, should, where 
possible, be oriented so that the noise is directed away from nearby NSRs. 

(i) Material stockpiles and other structures should be effectively utilised, where 
practicable, to screen noise 企om on-site construction activities. 

June 1998 {reportlyl，伊468.3/ 3-7 BINNIE 
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G) A noise barrier in the fonn of a 2.5 m high site ho紅ding should be built 
along the site boundary in the vicinity of nearby noise sensitive receivers 
as required. These temporary noise barriers should be gap free and have a 
surface mass density of 20 kglm2

• The Con甘actor should ensure tat the 
noise barrier is properly maintained at all times and tat any gaps or 
openings should be repaired promptly to ensure its effectiveness. 

3.7.10 For the pu叩oses of the above clauses, any domestic premises, hotels, hostel, 
temporary housing accommodation, hospital, medical clinic, educational institution, 
place of public worship, library, court of law, perfonning 訂ts centre or office 
building shall be considered a noise sensitive receiver. 

3.7.11 Notwithstai1ding the requirements and limitations set out and subject to the clauses 
above, the Engineer may upon application in writing by the Contractor, allow the 
use of any equipment and the carrying out of any construction activities for any 
duration provided that he is satisfied with the application which, in his opinion, to 
be of absolute necessity and adequate noise insulation has been provided to the 
educational institutions to be affected, or of emergency nature, and not in 
contravention with the Noise Control Ordinance in any respect. 
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4 WATER QUALITY 

4.1 Water Quality Parameters 

4.1.1 Monitoring of dissolved oxygen (DO) , t盯bidi旬， temperature, pH suspended solids 
and grease shall be made of all site discharges. Monitoring of pH, Temperature 
and Nitrogen (Ammonia) DO and turbidity shall be undertaken in the immediate 
mixing zone of the YLBF and Kam Tin River. The rationale and methodology for 
the par紅neters 訂e summarised in Table 4.1. 

4.1.2 In association with the water quality parameters, the following data shall also be 
provided: monitoring locationlposition, time, water depth (if relevant) weather 
conditions, tidal stage (ifrelevant) and any special phenomenon an,d work underway 
at the construction site. 

?
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Parameters 

Dissolved Oxygen 
(DO) 

2. Turbidity 
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Table 4.1 
Rationale and Metbodology for Water Quality Parameters 

Rationale Method Reference 

DO is a key water quality parameter in water pollution and waste treatment process Standard Methods for the Examination 
control. It indicates ability of a water body to support a well balanced aquatic fauna. of Water and Waste Water 17th Edition 

(APHA, AWWA, WEF) 
Sufficient DO in water is requi阻d for protection of aesthetic quality of water as well as 4500-0 G 
maintenance of fish and other aquatic Iife. Insufficient DO develops septic conditions, 
causing rnalodorous emission resulted 企om anaerobic decomposition of organic and 
other oxygen-demanding rnatters present in water. Insu伍C阻nt DO also adversely 
affec臼 aquatic insec!S and other animals upon which fish and waterbirds feed, causing 
eventually loss of the ecological balance. 

A minimum DO level of 4 mgll is set as Iimit level in this EM&A 

DO could be reduced by the pollutants in site run-。在

Turbidity is an expression of the optical prope向F 也at causes Iight to be scattered and Standard Methods for the Examination 
absorbed 扭曲er than transmitted in straight lines. Optically black particles increase ofWaterand Waste Water 17也 Edition

個rbidity. (APHA, AWWA, WEF) 
2130 

Turbidity 詛 water may be ca阻ed by suspended matter such as c1ay，日11， finely divided 
org祖ic and inorga血c matter, soluble organic compoun缸， plankton and other 
血icroscopic organisms as are likely 旭 site runoff. 

Turbidity is a measure of c1arity which indicates 也e condition and productivity of a 
water body. It rr祖y be used as a quick reference to the amount of total suspended 
solids (TSS) 祖 water， although the correlation of turbidity with TSS is difficult because 
the size, shape and reflective index of the particulates affect 由e light-scattering 
properties of the suspension. 
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Table 4.1 
Rationale and Methodology for Water Quality Parameters (cont'd) 

Parameters Rationale Method Reference 

3 Temperatnre Water tempera扭扭 regulates to some extent the metabo1ism and ability to survive and Standard Methods for the Examination 
reproduce effectively of aquatic 1ife. ofWater and Waste W.ter 17th Edition 

(APHA, AWWA, WEF) 
Tempe阻tnre also affects the self-purification phenomenon in water bodies and 2550 
henceforth affects the aesthetic and sanitary qua1ities of the water bodies. Increased 
temperatures accelerate biodegradation of org聞自 matters both in water and in bottom 
deposits, demanding more dissolved oxygen.τ"IDs is exacerbated by the fact that 
oxygen becomes \ess so\uble as water tempe目個扭曲creases. Increased ternperatnres 
also increase 也e odour of water because of the increased vo\atility of odour-causing 
compounds. 

Temperatnre affects many chemical equi1ibri回DS， therefo間， it is used in calculation of 
various laboratory stud間s and che血ical operatio由In this EM&A, interpretation of 
monitoring results of some water quality parameters such as pH, DO etc. require 
temperatnre data. 

In conclusion, "Temperature, a catalyst, a depress血.1， an activator, a restrictor, a 
stimulator, a controller, a k.iller, is one of the 血o~t impor祖nt and most influential water 
quality characteristicsto life in water." (FWPCAC (1967)) 
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Rationale and Methodology for Water Quality Parameters (cont'd) 

Parameters 

4 pH 

5 Total Suspended Solids 
(TSS) 

6 Ammonia 

JUlle 1998 [reportly/，伊468.4J

(一一[.吋

Rationale 

pH is a measure of hydrogen ion activity in water. The mathematical expression of pH 
15: 

pH = -log lO [W] , where [W] is the activity of hydrogen ion 

The pH value of natural waters is a measure of acid-base equi1ibrium of various 
dissolved compoun缸， salts or gases. It does not indicate the ability of a water to 
neu虹alized additions of acids or bases due to the ‘bufferiog capacity' of the water. 
However, it affects the degree of dissociatioo of weak aci也 and bases, causing 
variation of toxicity of many compouflI函，句pica.1 examples of which being toxicity of 
cyanides, sulphides and ammonia. 1n the case of ammonia, the chemical equilibrium is 
shifted towards an iocreased concentration of toxic un-ionized ammonia as pH is 
increased. 

pH is raised by concrete washings 

Waterhigh 恆 TSS may aesthetically be unsatisfactory for m血y purposes such as 
ba也ing. More significantly, TSS affec屆亞sh and fish food populatio由.B閏月

cwoamtepr obmodni臼eso， fdaTmSSag, icnlg ayk,avSIelrt teabnmd toe 曲peorPuselatttlmeanbs le partICIBlates blanket the bottom of 
and blocking gravel spawning beds. 

The organic parts of TSS remove dissolved oxygen from overlying water, causing 
aoother adverse effect to aquatic life (refer to 00). 

High TSS levels can occur in runoff from site fonnation works, removal of material, 
concrete washings. etc. 

Ammonia is present at high levels in the oearby water bodies. It is a component of the 
m虹'ogen cycle which consists of nitrates, ni甘ites， nitrogen gas, amrnonia -and organic 
nitrogen. It is biochemically interconvertible. Wheo disturbed, ammonia can be 
leached from botlom deposits. Ammonia is toxic to aquatic life. The toxicity of 
ammonia is attributed 扭曲e un-ionized NH, species which increase as pH and 
但mperature of water are increased. In most natural wate間， especially in waters with 
high salinity，也.e non-toxic ionized fraction of ammonia p阻dominates.
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Method Reference 

Standard Metho也 for the Examination 
of Water and Waste Water 17th Edition 
(APHA, AWWA, WEF) 
4500-H" 

Standard Methods for 也e Exarnination 
ofWaterand Waste Water 17也 Edition

(APHA, AWWA, WEF) 
25400 

Standard Metho也 for thc Examination 
ofWaterand Waste Water 17th Edition 
(APHA, AWWA, WEF) 4500-NH, 
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4.1.3 Samples collected for the analysis of Nitrogen (Ammonia) and TSS should be 
甘ansported to the laboratory upon collection and preserved immediately upon 
arrival at the laboratory. Remaining samples should be kept until analytical results 
缸e confirmed or maximtim storage times are reached, whichever is shorter. 1n the 
event ofnoncompliance, extra analyses canbe checked on the remaining preserved 
sample. 

4. 1.4 Sample present的ion and maximum storage times shall be in a∞ordance with 
Standard Methods for the Examination ofWater and Wastewater, APHA-AV，月'"A­
WEF. 
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lil--4. 1.5 All laboratory measurement shall be carried out in a laboratory accredited under 
Hong Kong Laboratory Accreditation Scheme (HOKLAS) or other international 
accredited laboratory. All methodology shall follow that set out in the Standard 

Methods for the Examination of Water and Wastewater, APHA孔WWA-WEF.
Results should be made available to the EM and ER 的 soon as possible. 

4. 1.6 If a site laboratory is set up or a non-HOKLAS and non-international accredited 
laboratory is hired for carrying out the laboratory analysis, the laboratory 
equipment, analytical procedures, and quality control shall be approved by the DEP. 
All the analysis shall be witnessed by the ER. The EM shall provide the ER with 
one copy of the relevant chapters of the "Standard Methods of the Examination of 
Water and Wastewater" updated edition 缸ld any other relevant document for his 
reference. 

o 

4. 1.7 Un-ionised anlffionia levels shall be calculated as in the Lotus file NH3SALT.WKI 
supplied by the USEPA through internet. The calculation uses pH, salinity, 
temperature and total anlffioniacal-nitrogen levels. 
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4.2 Monitoring Equipment 

Dissolved 0.砂'genITemperature Meter 

4.2.1 The instrunlent shall be a portable, weatherproof dissolved oxygen me街叫油g
instrument complete wi血 cable， sensor, comprehensive operation manuals, and be 
operable from a DC power source. It shall have a membrane elec仕'ode with 
automatic temperature compensation complete with a cable of sufficient len阱.It
shall be capable of measuring: 

(i) a dissolved oxygen level in the range of 0-20 mgIL創d 0-200% saturation; 
and 

(ii) a temperature of 0-45 degree Celsius. 

June 1998 戶中orr\y/l昕468.4J 4-5 BINN1E 
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4.2.8 The instrument sha11 consist of a potentiometer, a glass electrode, a reference I 

electrode and a temperature-compensating device. It sha11 be readable to 0.1 pH 
in a range of 0 to 14. Standard buffer solutions of at least pH 7 and pH 10 sha11 
be used for calibration of the instrument before and after use. Details of the 
m拙。d的 g\V叫nAP恥， 17th ed. 4500-H'B. Temperature ofmeasurement恥11 U 
always be reported with pH results. 

Agreement No. CE 79/96 
Yuen Long Bypass Floodway FeasibiU砂 Stu砂
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Final EM&A Manual 

Turbidity Meter 

4.2.2 A portable turbidity-measuring instrument operating on a nephelometric principle. 
It sha11 contain a photoelec仕ic sensor(s) and come with comprehensive operation 
manuals. The equipment sha11 be operable from a DC power source. It shall have 
a photoelec甘ic sensor capable of measuring 肌肉idity at least between 0-200 NTU 
and sha11 be calibrated using a set of se叩nd紅y turbidity standards in each range 
the equipment can measure (Hach 2100P Turbidimeter or similar approved). 

Suspended Solids 

4.2.3 A drying oven capable of maintaining a temperature within 1030 
- 1050 sha11 be 

available for drying filter papers in theprocesses of TSS determination. The oven 
sha11 be maintained and calibrated according to the requirements of the quality 
system of the HOKLAS or the equivalent. 

4.2.4 A desiccator capable of maintaining a relative humidity below 50% sha11 be used 
for cooling and equilibrating the filter papers before weighing. 

4.2.5 An electronic balance readable to not less than 0.1 mg (i.e. 0.0001 g) sha11 be 
available for weighing filter papers. The balance sha11 be maintained and calibrated 
according to the requirements of the quality system of the HOKLAS or the 
equivalent. 

4.2.6 High density polythene or glass bottles sha11 be used for sample container. 

4.2.7 Glass fibre filter paper recommended in the APHA 2540D sha11 be used for TSS 
determination. 

June 1998 {report\yl，句著468.4J BINNIE 4-6 
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Thermometer 

4.2.9 A certified mercury-in-glass therm'Omet巴r with an accuracy 'Of at least 0.5 degree 
Celsius shall be used f'Or measuring the ambient (air) tempera仙re.

4.2.10 All in-situ m'Onit'Oring instruments shall be checked, calibrated and certified by an 
appr'Oved lab 'Orat'Ory, preferably HOKLAS accredited, bef'Ore use 'On the W'Orks. 
The instruments shaU be subsequently re-calibrated at 3 m'Onth intervals thr'Ough'Out 
all stages 'Of the water quality m'Onit'Oring. Resp 'Onses 'Of sens'Ors 缸ld elec甘odes

sh'Ould be checked with certified standard s'Oluti'Ons bef'Ore each use. 

4.2.11 A set 'Of backup equipment must be available t'O ensure that if any 'Of the 
m'Onit'Oring equipment is sent f 'Or rep剖r 'Orre司calibrati'On， the m'Onit'Oring pr'Ogramme 
can c'Ontinue uninterrupted. In additi'On, sufficient st'Ocks 'Of sp紅e p紅ts and 
c'Onsumables f'Or the equipment such as electr'Odes, membranes and cable shall be 
maintained. 

4.3 l\咀onitoring Locations 

4.3.1 Fr'Om the c'Ommencement 'Of excavati 'On w'Orks water quality m'Onit'Oring shall be 
carried 'Out at al1 p'Oints where c'Onstructi'On site run'Off enters the surface drainage 
system. The m'Onit'Oring l'Ocati 'On at the ultimate discharge p'Oint 'Of the YLBF is 
either at the sump fr 'Om where water is pumped 'Over the temp 'Orary c'Ons甘ucti'On

dam 'Or at the pipe thr'Ough which the water is pumped. The m'Onit'Oring l'Ocati 'On 
for the mixing z'One with the Kam Tin River is taken t'O be 10m d'Ownstream fr 'Om 
the p 'Oint at which the discharge waters meet the Kam Tin River (Figure 4.1) This 
may be immediately bel'Ow the temp 'Orary c'Onstructi'On dam at high tide, 'Or in the 
Kam Tin River chamtel at l'Ow tide. Other discharge m'Onit'Oring p'Oints shall be 
determined during the detailed design. 

4.4 Baseline Monitoring 

4.4.1 Base1ine m'Onit'Oring 'Of DO Turbidi旬， pH, NH.-N and Temperature at the 
immediate mixing z'One (W1) shall be undertaken by the ET, during mid ebb tide 
for a peri 'Od 'Of tw 'O c'Onse以1tive weeks at a frequency 'Of 'Once per day. the samples 
shall be taken at mid depth. 

4.5 Impact Monitoring 

4.5.1 Water qua1ity m'Onit'Oring sh'Ould be taken acc 'Ording t'O the schedule given in Table 
4.2 'Or m'Ore frequently if site inspecti 'Ons indicate deteri'Orating c'Onditi'Ons as agreed 
betwe叫1 the ET Leader and the ER. 
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Table 4.2 
Schedule of Water Quality Impact Monitoring 

Location Parameters Frequency 

AlI Site Discharges Turbidi旬， DO， P日， Once per week (during mid 
including ultimate Temperature ebb at ultimate discharge) 
discharge into Kam Tin oil and grease, SS Once per mon血 (during
River mid ebb at ultimate 

discharge) 

Mixing Zone of YLBF pH, Temperature. NH4- Once per week during mid 
and Kam Tin River' N, DO Turbidity ebb 

一」一

I Mixing zone is taken to be 10m downstream from the floodway discharge part 

4.5.2 A Standard Operation Procedure for monitoring of each p缸缸neter shal\ be prep位ed

and validated prior to commencement of the monitoring. Monitoring data sheets 
shal\ also be prepared for each p訂'ameter. All monitoring shall follow strict1y the 
validated SOP. 

4.5.3 All monitoring information including date and time, weather conditions, operator, 
identification and description of the monitoring locations, works, progress and 
construction activiti郎， sample 10, method, analytical data and càlculation etc. shall 
be recorded in the monitoring data sheet as shown on Figure 4.2. 

4.6 Event and Action Plan for Water Quality 

4.6.1 The water quality monitoring programme is centred around the monitoring of site 
discharges to ensure compliance with discharge standards set out in the Technical 
Memorandum on Standards for Eff1uent Discharged into Drainage and Sewerage 
Systems. Inland and Coastal Waters. The relevant water quality criteria 訂e shown 
in Table 4.3. 

June 1998 {re{H>rt\ylbf44侃4J 4-8 BINNIE 



Location 

Date 

S值此Ti血E 個h:mm)

Weather 

S臼 Conditions

Tidal Mode 

Water Depth (m) 、

Monitori且g Depth Surface Middle Bottom 

Sal旭ity

Temperature (O C) 

DO Saturation (%) 

DO (mgjl) 

Turbidity 制1乃

SS Sample Identification 
M 

SS (mgJl) 
“ 

Observed <100m台。m location 
Construction 

C' 

Activities >100m from 10ωtion 

Other Observations 

Name & DesÏ!mation Simature 且延E

Recorded By 

C 

Check巴d By 

Note: The SS resu1ts are to be filled up once they are available from the laboratory 
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Table 4.3 

Compliance Criteria for Water Quality 

Parameter Compliance Level 
(Group D Inland Waters) 

Turbidity NI A (to be determined) I 

Suspended solids 30 mg!1 
Dissolved oxygen 4 mg!l' 
pH <8' 
Temperature 30. C 

Oil and grease 10 mg!l 
NH4-N' 20 mg!1 

It is suggested that during the first month of compliance monitoring SS samples be undertaken 
weckly at all statiöns along with turbidity in order to determine a correlation between these 
paramctcrs. A turbidity value corrcsonding to an SS value of 30 mg!1 should be ex甘'apolatcd
fTom thc SS/turbidity corrclation (bcst fit) and used as thc compliance Icvel for turbidity. 甘1e

SS sampling frcquency would subsequently be reduced to monthly 

As rccommcndcd in EPD's Generic EM&A Manual EIA. 

As recommendcd in EIA. 

li 
For reference only because the NH,-N level in KT River cannot be altered or mitigated under 
this project. This levcl serves as an indication of the importance of pH in the floodway 
dischargc. 

i 

i 

4.6.2 Shou!d the monitoring resu1ts of the water quality parameters at any designated 

monitoring stations indicate that the water quality criteria are exceeded, the actions 

in accordance with the Action P!an in Tab!e 4 .4 shall be carried out. 

lii 

June 1998 {report\yl.伊468.4/ 4-9 BINNIE 



Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feasibility Stu砂

。'136/EIAl2/Issue 2 
Final EM&A Manual 

Table 4.4 
Actions in the Event of Non-compliance with Discharge Standards 

Event ET Leader ER Con甘actor

esDaxImcSCePIe、IdaEtre1Egd e dw saty aonnde ard 
Discuss with ET and Contrnctor Inhnt1the E。nfgthne eenr oann-d c。nHmz
00 the proposed mitigation notifica討on

R……一呵扭呵曲個叫mbezM…w時一P… 叫間叫叫 cCcRooehmncestcpiIk fdly ieaar null cncephacalmactBneEt 、pematsanboudlnf e egwqpi oumrikcp1muncmg e; u 

methods; 

dPEmIR SCpwUoSst冶tehwmmith 3ugwEaT ottrokan nmd mg EedaRasy; us reasn個d implemented mitigation measures. 

Implement the ag間ed m加研討on
measures 

eDtwx的cocehcedoarengd se ebcsy uL叩timvdeoarsre das mthpan ling 
DisCU5S with ET and Con甘actor Inform the Eonfshine eEr and conHrm 
00 thc proposed rnitigation notification of the non~ 
measurcs; 

cCcRooehnmcesucp1k dRHV eaar nuil ccnephacalm acnnegt pweats 討anbotdilt ne egwpq; oumrikepnmticwE em nt; 
days 

metho缸，
呵岫岫間……咖EaU恤…m呵m叫…waa叫MR。mZ呵耐恥吋剖一。恤面

PErR opwouse h muzwEaT otlroakn nmd mE EedaRasy; tAs 間asntd o sscss the effectiveness of the in 3 
Inrease the moniteoxrcineg edIaKnqce ucncy CimoPnIseirdneer natendd mitisation mc晶ures; discuss with 
todaily le until no of ms甘U肘， if lmplement the agreed mitigation 

、
Limit level for two consecutive necessary, the Con甘.c個r to slow measures; 

\ days. down or tostoup ntial ll noo r epxacHeEodfan出cee As dmeted by the Ensahll eoerr-t 個
marine work slow down or to s個p all or part 
of Limit leve l. of the marinc work or 

cons甘uctlon acUvttles. 

4.7 Water Quality Mitigation Measures to be Implemented by the Contractor 

4.7.1 The Contractor shal1 be aware of and comply with the Buildings Ordinance, the 
Water Pollution Control Ordinance and the Technical Memorandum Standards for 

見。rzuent Discharged into Drainage and Sewerage 秒'stems， lnland and Coastal 
Waters. 

4.7.2 The Contractor shal1 not discharge directly or indirectly (by runoff) any effluent or 
foul or contaminated water or cooling or hot water without the prior consent of the 
Engineer and the ET Leader to the drainage system. 

4.7.3 Construction site runoff shall be discharged into stonn drains or other discharge 
points via sandlsilt removal facilities such as sand traps, silt traps and sediment 
basins. 

4.7.4 The Contractor shal1 not pennit any sewage and waste water to flow from the site 
onto any 吋oining land or allow any waste matter to be deposited anywhere within 
the site or onto any a呵。ining land. The Contractor shall collect, remove and 
dispose of such wastewater according to the regulatory requirements set out in the 
documents stated in 4.7. 1. 
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4.7.5 The Contractor shall be liable for any darnages caused to adjoining 訂eas through 
his fai1ure ωcomply with the previous clause 4.7.4. 

4.7.6 Silt removal fac i1ities, channels and manholes shall be maintained and the deposited 
silt and grit shall be removed regularly, at the onset of, and after each rainstorm to 
ensure that these facilities are functioning proper1y at all times. Disposal of 
material shall be carried out proper1y and with the knowledge and approval of the 
ER and ET Leader. 

4.7.7 Open stockpiles of construction materials (e.g. aggregates, sand and fill material) 
on site shall be protected from erosion during rainstorms. Measures shall be taken 
to prevent the washing away of construction materials, soi1, si1t or debris into any 
drainage system. 

4.7.8 Discharge of surface runoff into foul sewers shall be prevented in order not to 
unduly over1oad the foul sewerage system. 

-I li--t 
4.7.9 Precautions to b巴 taken at any time of year when rainstorms are likely, actions to 

be taken when a rainstorm is imminent or forecast and actions to be taken during 
or after rainstorms are summarized in the following: 

(1) :erecautions to be taken at anv time of ve訂 when rainstorms are likelv 
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(a) Si1t removal faci1ities, channels and manholes should be maintained and the 
deposited si1t and grit should be removed regularly. 

(b) Temporary access roads should be protected by crushed stone or gravel. 

( c) Intercepti月 channels should be provided (e.g. along the crestledge of 
excavation) to prevent storm runoff from washing across exposed soi1 
surfaces. 

(2) Actionsωbe taken when a rainstorm is imminent or forecast 

(a) Si1t removal fac i1ities, channels and manholes should be checked to ensure 
也at they can function proper1y. 

(b) Open stockpi1es of construction materials (e.g. aggregates, sand and fill 
materials) on Si te should be su叮'ounded by suitable bunds and temporary 
chann巴Is.
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(3) A.ctionsωbe t此en durin!! or aft前 rainstonns

(份 Silt removal facilities, channels and manholes should be checked and 
maintained to ensure satisfactory working conditions. Attention should be 
given to safety when carrying out this work. 

4.7 .1 0 All vehicles and plant shall be cleaned before they leave the site to ensure no earth, 
mud, debris and the like is deposited on roads. A wheelwash shall be provided at 
叮叮y exit and the washwater shall be maintained regularly. The wastewater from 
wheelwash shall be settled before discharging into the site drainage system. The 
section of construction road between the wheelwash and the public road shall be 
paved to reduce vehic1e tracking of soil and to prevent site runoff from entering 
public road drains. 

4.7.11 Erosion of any stockpile of spoil or fi l1 materials shall be prevented. A separate 
settlement system for a large stockpile will be provided as necess訂Y to ∞llect 

contaminated surface water prior to release to the drainage system of the works 
area. 

4.7.12 All compounds in works areas shall be located on areas of hardstanding with 
provision of drainage channels and settlement ponds where neces詞句 to allow 
interception and controlled release of settledltreated water; and provision ofbunding 
for all potentially hazardous materials on site including fuels. The Contractor shall 
establish emergency procedures in the event of any spills of hazardous materials. 

4.7.1 3 Oil interceptors shal1 be provided in site compounds and regul訂lyemptied.

4.7.14 No runoff wastewater or chemicals shall be al10wed to enter any adjacent fish 
ponds. 

4.7.15 The Contractor shall cons仙ct bunds between the works area and any 吋acent fish 
pond to avoid water quality impacts. 

4.7.16 The Contractor shal1 take all necess訂y steps to ensure there will be no release of 
pollutants during channel excavation. These include, interalia: 

• carrying out works in' the dry season or during periods of low flow in the 
stream; 

• removing sediments with minimal disturbance; 
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• removing sediment 企'om dried areas first, and carrying out concrete lining 
work in these sections. Divert water flow into prepared channel lining，世y
sediment in other sections and remove from behind bund or dam; and 

• care should be taken to avoid disturbance of wet sediment. 

Sediment should be disposed of according to the level of contamination as defined 
in WBTC 2/94. 

4.7.17 Site c1eanliness shall be maintained at all times with rubbish bins provided and 
c1eared at regular intervals. 

jl|!l fi1LPIl--Ljliri--&pi!lt 

4.7.18 Ifany offic巴， works area canteen or toilet facilities are erected, foul water eff1uent 
should be directed to a foul sewer or to a sewage treatment facility either directly 
or indirectly by means of pumping or other means approved by the Engineer. 

4.7.19 Wastewater generated from the washing down ofmixer trucks and drum mixers and 
similar equipment should wherever practicable be recycled. The discharge of 
wastewater should be kept to a minimum. 

!!lili­-lyirill--41li---h 

4.7.20 Any waters entering the storm drains must have a pH wi也in the range 6 - 8. 
Under normal circumstances, surplus wastewater may be discharged into foul 
sewers after treatment in silt removal and pH 吋ustrnent facilities (to within the pH 
range of 6 to 9). Disposal of wastewater into storm drains wil1 require more 
elaborate treatment. Surface runoff should be segregated from the concrete 
batching plant and casting yard area as much as possible, and diverted to the 
stormwater drainage system. Surface runoff contaminated by materials in a 
concrete batching plant or casting yard should be adequately treated before disposal 
into stormwater drains. 
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5 WASTE MANAGEMENT 

5.1 Overall Responsibilities of the Contractor 

il! fi!IL--
5. 1.1 The overal1 principles of construction waste management 位e to reduce waste 

generation and to reuse and recycle construction waste. 

5.1.2 The Contractor is responsible for implementation ofthe waste management schemes 
including reduction, reuse, recycle and disposal of the waste material produced 
from the site. The Con甘actor is also responsible for implementation of any 
mitigation measure to minimise waste or redress problems arising from the 
construction waste of the Project. 

5. 1.3 The Contractor shal1 pay attention to the Waste Disposal Ordinance, the Dumping 

at Sea Ordinance, the Public Health and Municipal Services Ordinance and the 
Waste Disposal (Clzemical Wast，砂 (General Regulation) , and carry out appropriate 
waste management work. -Illi--oiJ1tl1Jlli--1j 

5. 1.4 The Contractor shal1 refer to the relevant booklets issued by the EPD to obtain 
relevant Iicence/permit such as the effluent discharge Iicence, the chemical waste 
producer registration, etc. 

5.2 Site Clearance 

5.2.1 Vegetation, demolition waste, bui1ding materials (including concrete, corrugated 
iron and wood) and a smal1 proportion of the avai1able topsoi1 wi\l arise during the 
site clearance works: approximately 270,OOOm2 of1and will need ωbe cle訂ed. Al1 
construction waste should be sorted. on site into inert and non-inert materials. 
Non-inert materials such as wood, and materials such as glass and plastics should 
be disposed of at landfil1. Inert materials such as soi1, s組d， concrete, rubble, etc. 
should be kept separate and disposed of at public fi l1ing areas which are operated 
by CED. 
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5.2.2 Construction waste with only a smal1 amount of inert material (not more than 20% 
by volume) wil\ be al10wed for disposa\ at landfill. In the case of reinforced 
concrete, steel rods should be sep訂ated 企om concrete rubble by mechanical means, 
and disposed of separately. Steel or other metals should be retrieved from 也e

existing structures either before or after demolition. They should be recycled. 

5.2.3 Attention shal1 be paid to WBTC 6/92, Fill Management which statesthat it is the 
responsibi1ity of controllers of Government and quasi-Government projects, and of 
Government Departments processing plans for m吋o，r private developments which 
generate fill materi訟， to keep the Secretary of the FMC fully informed of 
anticipated volumes of excess fill. The identification of final disposal sites for spoi! 
created by the construction work should be considered during the detai!ed design 
stage of the project. 
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concrete, brick, cement mortar etc. 

5.2.5 Any vehicle leaving the site ca叮ying construction and demolition waste or public 
fill, should have their load covered. They should be routed, so f:訂 as is practically 
possible, to avoid sensitive receivers in the area. 

5.2.6 The potential for contaminated land along the alignment is considered slight. This 
judgement is based on field assessments and desk surveys of the proposed channel 
alignment. During the detai!ed design stage, a core sampling programme wil\ be 
undertaken to ascertain the nature of the substratum. In the unlikely event of 
contaminated land being encountered, it wil\ be subject ωthe criteria specified in 
ProPECC Paper (PN 3/94) Contaminated Land Assessment and Remediation. 

Topsoil 

5.2.7 During si切c1earance works, 1呵e amounts of potentially desirable topsoil wil\ be 
realised. Much of the Shap Pat Heung 訂閱 (through which the Bypass Floodway 
pas臼s) is fertile agricultural land. The topsoil is thus expected to be of good 
agricultural and landscaping value. 

5.2.8 It is recommended that the topsoil underlying the proposed channel alignment be 
s甘ipped off and put to use in agriculture, horticulωre， nurseries and landscaping 
works. Such provisions should be written into contract docum帥， subject to AFD 
approval. 
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i Ii 5.2.9 The topsoi1 should be stockpi1ed in a designated area wi血in the works site, to be 
used as required. The stockpi!e should be less than 2 m in hei阱， formed to a safe 
angle of repose, and hydroseeded or covered with t位paulin to prevent erosion 
during the rainy season, and to minimise dust generation. 

5.3 Excavated 軒1:aterial

1』•• 
lJ1lit--}iiJ1li1J1lIlsJ 

rili--11if--fli 

5.3.1 The majority ofmaterial excavated during open cut works, and channel formation 
works is expected to consist of soil material, and also road and footpath making 
materials (such as concrete, cement, t訂 and other macadam based materials) which 
are mert. 

5.3 .2 Preliminary investigations suggest th前 the total volume of excavated material will 
be approximately 420,000 m3• This material should be stockpi!ed (Jess than 2 m 
in height and formed to a safe angle of repose) for use elsewhere in the Project 
訂閱. Spoil initially designated as unsuitable for re-use in the Works by virtue of 
excess moisture should be stockpiled, drained and dried out, or mixed with overly 
dry materials and re-used in the Works as suitable fill. 

5.3.3 lnitial indications 訂e that 102,000 m3 of the spoil excavated from the channel 
alignment south of the Route 3 project, will be required for landscaping and filling 
works on the Bypass Floodway. Therefore, a surplus of excavated material in the 
region of 318,000 m3 will need to be removed from the site. The detai!ed 
engineering study should seek to identify a suitable receiver site. The quantity of 
fill that will be generated is marginal1y less than that normal1y considered by the 
Fill Management Committee (FMC). However, the FMC will be consulted to 
identify potential receiver sites. 

II 
5.3 .4 The prefe叮ed disposal option for such a sizeable quantity of fi l1 material would be 

to concurrent projects in the area, such as Yuen Long South Development or the 
Lau Fau Shan Development. However, any surplus excavated material can be 
disposed of at a public filling area, so long as it complies with the public filling 
licence requirements. 

5.3.5. During the detai!ed design a core sampling prograrnme will be undertaken to 
ascertain the nature of the substratum. Should contaminated land be encountered 
the sediments will be tested, handled and disposed of in accordance with 
government requírements. 
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5.4 Concrete Waste 

5.4.1 Concrete is the main construction material likely to be used in the instal\ation of 
the 3.8 krn long flood channel and all other associated works. Of the volume of 
concrete supplied, it is assumed that approximately 3-5% of the concrete used will 
be lost to waste. The estimated total volume of concrete to be used on the Bypass 
Floodway construction is 47,000m3

• Dry concrete waste will be sorted out from 
the other wastes and recycled for reuse or sorted for disposal at a public fil1ing 訂ea

e.g. Pak Shek Kok. 

5.5 General Works Waste 

Woodell Materials 

5.5 .1 Different kinds of wooden materials are essential to the construction project, such 
as wooden boards for formwork, erection of site boun也ries， as well as bamboo for 
any scaffolding. Wooden materiills are important and valuable resources. Options 
for the reuse and recycling of discarded wooden waste are discussed below. 

Formwork 

5.5.2 Wood is generally used as formwork for concrete structures, although reusable steel 
shutters are an altemative. In order to estimate the waste volume of wooden bo位ds
and shutter ply, which may be required if steel shutters are not used, the following 
assumptions have been made: 

(i) wooden boards are assumed to be 0.02 m thick; 
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wastage rate of the wooden boards is assumed to be 20%. 

5.5.3 AlI wooden materials used on site should be kept separate from other wastes. 
Wooden boards can be reused on site although the reusability and quantity of final 
waste depends on the shape and quality of the boards. Timber which cannot be 
reused should be sortωand stored separately from all inert waste before being 
disposed of to landfil\. A number of private contractors will collect used formwork 
materials for local reuse or expo此 to China. 

5.5.4 Reusable st臼1 shutters can be used 俗 a prefe叮ed altemative. 
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Site fencing 

5.5.5 Site fencing wi1l be necess紅Y to sep位ate the construction works from the pub1ic 
and to reduce construction nuisanc巴， such as noise, to ne缸'by sensitive receivers. 
Two 句pes of site fencing wi1l be employed on the works 訂ea. These are: 

Full hoardi嗯， and 

ii) Open Safety fencing 

Full hoarding will be used for works at the Castle Peak Road crossing, the pumping 
station and around culvert sites. Elsewhere, open safety fencing wi1l be used 
extensively in delineating the works and keeping the general public at bay, away 
企om danger. 

5.5.6 ln the few areas where hoarding is relevant, the possibility of using metal fencing 
or building panels to provide site fencing should be considered. Concrete building 
panels with a lightweight core could be used. The material provides good sound 
and thermal insulation，的 well as being both waterproof and fire resistant. These 
panels are easily recycled and reduce wastage of timber. However, wooden panels 
are more likely be used and the following data can be uti!ised in calculating waste. 
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5.5.7 1t is assumed that the wooden hoarding used will be 0.02 m thick with a height of 
2 m. The volume ofwaste generated from this source is often assumed ωbe20% 
of the total volume. 

5.5.8 This 句rpe of wooden board is valuable for reuse on other construction sites and 
should not therefore be disposed of to landfill. On completion of the construction 
phase, the boards should be sorted and grouped then distributed to other 
construction sites. The open safety fencing will have to be collected by the 
∞ntractor， prior to disposal at a landfill sÌte. 

5.5.9 Under Section 43 ofthe Air Pollution Control Ordinance (Cap. 31刀， Open Burning 
Regulation ρ995) ， it is an offence under law to openly bum any waste emanating 
from, or located 肘， a construction site. 
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5.6 Chemical Waste 

5.6.1 Where the construction processes produce chemical waste, the Contractor must 
register with EPD as a Chemical Waste Producer. Wastes classified as chemical 
wastes are listed in the Waste Disposal (Chemical Waste) (General) Regulation. 
These wastes are subject to stringent disposal routes. j:ìPD requires information on 
the particulars of the waste generation processes including the types of waste 
produced, their location, quantities and generation rates. A nominated contact 
person must be provided. 

5.6.2 The m呵。r chemical waste types 位ising from the construction sites are likely to be 
oils, lubricants, paints and solvents. Oil waste may be in the form of raw waste, or 
as sundries such as spent oil filters, or materials used to absorb oil leaks. Storage 
and disposal of these wastes are discussed below. 

5.6.3 Hard standing surfaces draining via oil interceptors shall be provided in plant yards 
and works area compounds. Interceptors will be regularly emptied to prevent 
release of oils and grease into the surface water drainage system after accidental 
spilIages. The interceptor should have a bypass to prevent flushing during periods 
of heavy rain. Oil and fuel bunkers should be bunded to prevent discharge due to 
accidental spillages or breaches of tanks. Waste collected from any grease traps 
should be collected and disposed of by a licensed ∞ntractor. 

5.6.4 Any construction pl組t which is likely to leak oil, should have absorbent inert 
material eg. sand, placed beneath it. This material should be replaced on a regular 
basis and the contaminated material should be stored in a designated, secure place. 
Such relatively in副 material is suitable for landfill disposal and can be disposed 
of via the normal waste stream. 

5.6.5 Lubricants and waste oils are likely to be generated during the maintenance of 
vehicles and mechanical equipment. Used lubricants will be collected and stored in 
individual containers which are fully labelled. The containers should be stored in 
a designated secure place. If possible such waste should be sent to oil recycling 
companies; there are also companies which collect empty oil drums for reuse or 
refill. 

5.6.6 Oil and lubricant wastes 位e c1assified as chemical wastes, and if not recycled, 
should be treated at the Chemical Waste Treatrnent Centre, Tsing Yi, or other sites 
licensed for the disposal of waste oil. A trip ticket system operates to control the 
movement of such chemical waste and tickets have to be produced upon the request 
ofEPD. 
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5.6.7 Some paints and solvents are classified as chemical waste and, if used on site, will 
be subject to the stringent requirements of the Waste Disposal (Chemical Waste) 
(General) Regulation. Empty paint cans should be recycled or collected as waste. 
Any dry paint waste should be swept up and collected in containers for disposal. 

5.6.8 No lubricants, oils, solvents or paint products should be allowed to discharge into 
water courses, either by direct discharge, or as contaminants carried in surface 
water runoff from the construction site. Measures should be taken to prevent such 
occurrences including immediate disposal and correct handling of any chemical 
spills. 

5.7 Aqueous Waste 
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5.7.1 Requirements designed to protect against surface runoff include the use of sediment 
traps, settlement ponds, special drainage channels and bunding. Discharges from 
concrete batching must be settled and possibly treated to. restore a balanced pH. Oil 
interceptors must have a bypass. Landtake under stockpiles or open working areas 
must be minimised wherever practicable such as the road upgrading works. 
Stockpiles are to be fenced and bunded and treated to reduce erosion and sediment 
release. The water must be collected and settled. So1ids accumulated in the sand 
traps, settlement tanks, manholes, and streambeds must be cleared out regularly and 
disposed of correctly. 

5.7.2 All discharged waters, including sewage and site runoff, should comply with the 
appropriate standards in the TM on 耳fJluents Discharged 的ω Drainage and 
Sewerage Systems, lnland and Coastal Waters, prior to discharge. Advice on the 
handling and disposal of construction site discharges, including site runoff and 
contaminated wastewaters, is provided in the ProPECC Paper (PNII9鈔，

Constnlction Site Drainage. 

5.7.3 Any floating refuse, emanating from the works, should be collected using refuse 
booms and disposed of appropriately. 

5.7.4 All vehicles leaving the Site will pass through a wheelwash at the access/exit. If, 
at any time, further en句lexit points are created, they wil1 be provided with simil紅
facilities. The wheelwash requires regular cleaning to remove.sediment, and may 
also produce a large volume of wastewater. To prevent excess sedimentation，缸ld
possible contamination of1ocal streams and water courses, these wastewaters should 
be directed into settlement ponds as fl訂 as practicable. The wastewater can then 
be reused on Site. The maintenance of the wheelwash wil1 be the responsibi1ity of 
the Contractor undertaking the site forrnation works. 

June 1998 [reportlylb[4468.5j 5-7 BINNIE 



Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feasibili，砂 Stu砂

。13ψ宜'!:IAl2lIssue2 
Final EM&A Manual 

5.8 Sewage 

5.8.1 Sewage is characterised by high BOD and suspended solids, and is enriched with 
nutrients and high bacteriological counts. Domestic sewage generated from the site 
toilets, washing facilities and any tempor紅y canteen provided for construction 
workers will need to be co l1ected sep訂ately and disposed of or appropriately 加ated

to comply with Government requirements. Chemical toilets should be used if direct 
connection to public sewer is not possible. It is the responsibility of the contractor 
to ensure that sewage disposal complies with the standards set out in the TM on 
EjJ1uents Discharged into Drainage and Sewerage 砂'stems， lnland and Coastal 
Waters. 

5.9 Municipal Waste 

5.9.1 Solid and liquid wastes will be generated by the construction workers during the 
clearance/construction period. The total number of site staff is estimated to be 
between 60 to 110 persons. If the quantity of municipal waste generated is 
assumed to be 1.29 kglemployee/dayl , then the total generated waste requiring 
disposal is approximately 77 to 142 kg per day. 

5.9.2 The Contractor will be required to set up a tempor紅y refuse col1ection station. 
Municipal waste will be co l1ected regularly in black refuse bags and delivered to, 
and disposed of at, an approved landfi l1 as required by the Regional Services 
Department (RSD). 

5.10 Operational Phase 

5.10.1 During the operation ofthe Bypass Floodw旬， sediment will settle and accumulate 
in the channel. This will need to be removed and disposed of on a regular basis, 
to reduce the amount of sediment washed down the YLB Floodway into receiving 
water bodies i.e. Deep Bay. 

5.1 0.2 The low flow interceptor channel will be dredged on a regular basis to prevent 
excess sediment accumulation and to maximise the flows and capacity of the 
channel. Such waste should be air dried (Iiquid content not exceeding 70% by 
weight) to reduce its volume, and ωprevent spillage during haulage by truck to 
landfill for disposal. It is recommended that this work be carried out during the 
當y season and that the sediment is air dried on 也e flat base of the channel either 
side of the low flow channel. 

主 Monitoring 01 Municipa/ So /id Wσste /99/. /992 (1993) Environmenta1 Protection 
Department. 
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5.10.3 Substantial improvement in water quality is expected with the full implementation 
ofthe Livestock Waste Control Scheme, the Water Pollution Control Ordinance and 
the Waste Disposal Ordinance. However, channel bed sediments will be tested 
during the. dredging works to ensure that they are not contaminated. Sediment 
requiring marine disposal should be classified in accordance with the relevant 
technical circular in force. 

5.10.4 Litter and general refuse such as polystyrene, pol判hene bags, plastic bottles and 
cans will inevitably enter the Bypass Floodway. To prevent this nuisance from 
entering the Kam Tin River, and ultimately Deep Bay, a refuse boom should be 
laid across the channel. The accumulated waste should be collected frequently and 
disposed of to landfill 
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6 ECOLOGY 

6.0.1 During the construction phase the direct eco10gical impacts are considered to be 
short term and a∞eptable therefore no EM&A requirements would be necess訂y.
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6.0.2 In respect of the operation phase the EIA identified unacceptable adverse 
ecological impacts and proposed suitable compensation and mitigation measures. 
These are summarised below. 

6.1 Baseline & Operational Ecological Surveys 

6.1.1 An ecological baseline survey of the proposed YLBF a1ignment shall be 
undertaken within three months prior to the commencement of construction 
activities. The survey shall follow the criteria for evaluating a site /habitat as 
given in Table 2, Annex 8 of the Technical Memorandum on Environmental 
Impact Assessment Process. The results of the baseline survey shall be comp紅ed

with the results of the ecological survey undertaken under this study to provide 
information on recent changes in habitat conditions. It is recognised that rapid 
development in the Yuen Long area has and wil\ be a major factor in 
determining the current overall baseline ecological conditions of the 訂閱.

6.1.2 Prior to Project Commencement 

6. 1.2.1 A detailed, baseline floral survey of the abandoned and active agricultural I飢d

should be conducted by (or under the supervision of) an ecologist with at least 
three years local experience (vetted by AFD if necessary). 

6. 1.2.2 Faunal surveys should be carried out within the alignment habitats ∞ncentrating 

on 1) avifauna; 2) 缸nphibians; and, 3) insects (especially dragonflies and 
butterflies ). 

6. 1.2.3 Surveys shall be conducted in the early wet season (May-June) immediately 
prior to the commencement of P叫ect works. Attention shall be drawn to 
dominant species (如d their density), and the occurrence (if any) of rarities 
andlor protected species, and the activities of fauna (breeding/feeding/courting 
etc.). 

6. 1.3 Operational Pltase Monitoring 

6. 1.3.1 During the first 2 years (commencing immediately after project completion), 
qu訂terly floral and faunal surveys shall be carried out by (or under the 
supervision of) an ecologist of at least three ye訂s local experience (vetted by 
AFD if necess缸y).
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6.1.3.2 The floral survey shal1 monitor the dominance, height and density of natural1y 
colo凶sing wetland plant species, using 1 m quadrats at three points (to be 
decided in agreement with AFD during detai!ed design) along the alignrnent. 
One point should be at the downstream end to monitor the influence (if any) of 
saline intrusion on both floral and faunal presence. 

6. 1.3.3 Faunal surveys shall included b\rd and insect counts noting the activities ofthese 
fauna (breedingJfeedingJcourting etc.) with regard to the whole landscaping and 
channel area. This will determine the use of landscaped 加es， the grasscrete 
sides, and the "marshcrete" areas by fauna. 1n order to assess the value of the 
"marshcrete" areas, floral and faunal presence should be specifical1y related to 
each of these habitats. Amphibian surveys should be carried out within the 
period of peak activity of this class (i.e. twice, during the wet season . May/June 
and July/ August). 

6. 1.3.4 Attention shall be drawn to dominant species (and their density), and the 
occurrence (if any) of rarities and protected species, and the activities of fauna 
(breedingJ feedingJcourting etc.). 的y other outside influencing factors 
(pollution, development etc.) should be highlighted. 

6. 1.3.5 For the next three years, the surveys shall be conducted on an annual, early wet 
season (May-June) cycle. Any other outside influencing factors (pollution, 
nearby development etc.) should be highlighted. 

6.1 .4 COlIstructioll Pltase MOllitoring 

6. 1.4.1 No ecological monitoring will be required during the construction phase. 

6.1 .5 Criteria for sllccess 

6.1.5.1 The criteria for the success of the mitigation proposals will be based on an 
切。logical comp位ison with an existing concrete nullah in the Yuen Long Area 
(e.g. the Shan Pui Nullah). The baseline data prior to the Project 
commencement will be available for reference. 

6.2 Summary of Ecological Mitigation Measures 

Alignment of northem channel section closer to Route 3 to minimise impact 
on fish ponds (Figure 6.1); 
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7 LANDSCAPING 

7.1 Each of the following stages of the soft landscaping establishment and maintenance 
shall be subject to the inspection and approval of the landscape architect, before the 
next stage of the works proceed: 

i) . after checking:- drainage prior to placing topsoils; setting out of planting 
areas; subgrade levels; and setting out of any additional planting; 

ii) at completion of soil pr巴paration prior to planting; 

! fnja iii) after planting, staking and tying prior to placing mulch; 

iv) at completion of works; and. !! ill. 
v) periodical1y, each three months during the standard one year maintenance 

phase. 

7.2 A typical maintenance schedule for soft landscaping is provided in Table 7.1 below. 

l! 
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Table 7.1 
General Schedule of Maintenance Works 

OPERATIONS 

SPRING SUMMER AUTUMN WINTER REMARKS 

M 八 M J J A s 。 N D J F 

DISEASE CONTROL 、v 2、v !W , w 2、v 'w , w 、v 、v w w 、v '"'即詔nt i叫nediately.

mspcct閥的 吋釘釘t聞自on. wee峙 | 
inspections th帥，"釘

FERTILIZA T10N 。 R 

applicatiom 

mspe叩開 o 

GRASS CUITING Bi-W w 、v w w w 、v ßi.W 制 W ßj.W Bi.W 0;、v l1lJc-()f-thumb only. U5C 
mowmg OpCI11110n gross sw由U Icnglh 悶

nccurnte guidc: 

lRRIGATI0N 1> D 。 D 。 。 D D D D D 。 carly momingllatc 

walcnng opc間"" 瞞自noon wilh 

cxcepuons. scc nOlc 

MULCtl O 。f fo l1owing run o lT 

loppmg up caused by min/wind 

5tOl1ll 

rROTECTI0N 。 。 。 。 。 。 。 。 。 O 。 。 I阿'atmtf1 1 immcdialcly 

inspcction of fcnc牢， afier dCleclion 

1間c gnlls &: gu:mis 

PRUNING As Appropnatc 

plant pruning 

RUPLACEMENT o O O o as.ap. a仇訂 dcad or 

inspecllOn ncar dcnd plants nrc 

found 

Fiml1r嗯 IUppu目 up of 。 o 。 o 。 。 O 。 <> o o 。 Inspectlon allo after 

，1間.&.叩開肘， hcavy 110m\, finn.up 

。p前utions inm祖d;副dy

nfter dctcction 

WEEDING o o O o o o o o o o 。 o Addition叫 lin叮

W但dinll opc111l1 o個& inspection & collection 

lilter ∞11揖tlon 且fter hCllvy \1St 

Ti個 inspeçuon of tr前 。 O 的rm.up openlUon 

""回&<<回 '"叮當tiiately afier 

dctccuon 

TIlINNING ο o 11,inning open!.tions in 

msp臼Uons appropnlltc prunlng or 

transplMt seuo~ 

KEY: S ~ oncc Daily 

W ~ oncc wcckly 

2W ~ Twicc wcckly 

Bi-W ~ Bi-wcekly 

O = Oncc 

R = Rcpcat if ncccssary 
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8 SITE ENVIRONMENTAL AUDlT 

8.1 Site Inspections 
1iJ1all--j it--jt 

8. 1.1 Inspection of construction sites and activities is a direct means to assess if the 
Project works are undertaken in such a manner that adverse impacts on the 
environment are minirilised to acceptable levels. lt is also an effective tool to 
trigger and enforce the environmental protection requirements on the construction 
slte. 

8. 1.2 A formal site inspection sha\l be carried out at least once a month by the ET 
Leader. The ET Leader sha\l submit to the ER and Contractor a proposal on the 
site inspection and the deficiency and action reporting procedures within 21 days 
of the commencement of the Project works. i tj 

8.1.3 During the site inspections, the ET Leader shal\ review the on-site environmental 
situation including po l\ution control and mitigation measures within the Project 
areas. The ET Lcader should also observe thc off-sitc environmcntal situation to 
ascertain that any adverse impacts directly or indirectly arising 仕om thc Proj cct 
works have been minimised to acceptable levels. 
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8.1 .4 When conducting site inspections, the ET Lcader sha\l make reference to: 

(a) the EIA recommendations on environmental protection and po \lution control 
mll1gatlOn measures; 

) LU ( 
thc contract speci fications on environmental protection; 

(c) the rclevant environmental and po \lution control laws; 

(d) the works progress and progràmme to dctermine if the current activities 
match c10sely with proposed activities; 

(e) work methodologies submitted by the contractors to match with existing 
practices to assess adequacy of the associated po \lution control; and 

仇
"

( 
previous site inspection results. 

8. 1.5 The Contractor shall update the ET Leader with all relevant information of the 
construction contract for the ET Leader to carry out the site environmental audits 
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8.1.6 The ET Leader shall submit resu1ts of each site inspection to the ER and Contractor 
within 24 hours upon completion of the inspection for reference and immediate 
acti凹， including details of recommended actions to be taken where deficiencies 缸E
recorded. The Contractor shall follow the procedures and time-fÌ'ame as stipulated 
in the proposal 011 the site. inspection and the defici巴ncy al1d action reporting 
procedures and report on any remedial measures subsequent to the site inspections. 

8. 1. 7 Ad hoc site inspections shall be carried out if significant environmental problems 
are identified. The ad hoc site inspections may also be required as part of the 
investigation work of the handling of an environmental complaint or the Action 
Plan for the EM&A. 

8.2 Compliance with Legal and Contractual Requirements 

8.2.1 [11 addition to the law of environmental protection and pollution control, 
construction activities shall also comply with contractual requirements of 
environmental protection and pollution control. 

8.2.2 All the works method statements submitted by the Contractor to the ER for 
approval shall be vetted by the ET Leader to ensure that sufficient measures for 
environmental protection and pollution control have been included. 

8.2.3 The ET Leader shall also check the progress and programme of the works if 
relevant environmentallaws have not been violated, and if any foreseeable potential 
violations of the laws can be prevented. 

8.2 .4 The ET Leader shall ca叮Y out document reviews regularly. The Contractor shall 
regularly provide copies of at least the following documents to the ET Leader: 

(a) the updated Works Progress Repo巾;
(b) the updated Works Programme; 
(c) the application letters for different licence/permits under the environmental 

protection laws; 
(d) all the valid licences/permits; and 
(e) the site diary upon request. 

8.2.5 If any noncompliance with the contractual and legislative requirements on 
envirOnrriental protection and pollution control is detected from the document 
review, the ET Leader shall advise the ER and the Con仕actor of the corrective 
actions for them to follow-up. The ET Leader shall also advise the Contractor and 
the ER accordingly if the document review concJudes that the current status on 
licence/permit applications and any preparation works of environmental protection 
and pollution control may not cope with the progress and programme of the works, 
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or may result in potential violation ofthe r巴quirements for environmental protection 
and pollution control in due course. 

I r-- 8.2.6 Upon receipt of the advice, the Contractor shall undertake immediate action to 
remediate the situation. The ER shall ensure that appropriate action has been taken 
by the Contractor in order that the environmental protection and pollution con缸。l

requirements are fulfilled. 

8.3 Environmental Complaints 

8.3 .1 All complaints need sensitive handling. Environmental complaints shall be directed 
to the ET Leader who shall be responsible for the implementation of complaints 
procedures. A flowchart of the handling of environmental complaints is given on 
Figure 8. 1. 
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8.3 .2 Each complaint shall be logged onto the Complaint Log to record details of the 
complaint: 

(a) data and time of receipt of complaint; 
(b) name, telephone or fax number, and address of complainant; 
(c) nature of the complaint; 
(d) site situations as observed by complainant; 
(e) communications made; 
(f) results of investigations and records of actions taken. 

i 

! !l 

LI 8.3.3 Each complainant shall be acknowledged receipt of the complaint as soon as 
possible in writing 

8.3 .4 Each complaint shall be investigated to determine its validity and to assess whether 
the source of the problem is due to the Project works. lj ill-

8.3.5 The ET Leader shall identify appropriate mitigation measures if they are verified 
to be valid and due to the Project works. The ET Leader shall also advise the 
Contractor accordingly on the required mitigation measures. 

8.3.6 The ET Leader shall inform the complainant of any findings and subsequent 
actions, if any. The ET Leader may also ne吋 to contact the comp lainant after 
mitigation measures have been introduced to ensure their sufficiency. 

lii 

8.3.7 The ET Leader shall recommend additional monitoring if appropriate. 
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8.3 .8 The ET Leader shall review the Contractor's response on the recommended 
mitigation measures and the updated situation of the environmental complaint to 
ensure that recurrance of any e叮叮 detected during complaint investig的10n IS 

avoided. 

8.3.9 [fthe complaint is transferred from the EPD, the ET Leader shall submit an interim 
report on the status of the complaint investigation and follow-up actions to the EPD 
within three working days upon receipt of the complaint. 

8.3 .10 The ET Leader shall record all the environmenta[ complaints, the investigation, the 
subsequent actions and the results in the month[y EM&A reports 

22131121'
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8.3.11 . During the complaint investigation, the Contractor and ER shall cooperate with the 
ET Leader in providing all the necessary information and assistance for completion 
of the investigation. [f mitigation measures are identified in the investig的10n‘ the

Contractor shall promptly ca汀Y out the mitigation. The ER shall ensure that the 
measures have been carried out by the Contractor. i 
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9 POST PROJECT AND OPERATIONAL PHASE i ta--i 

9.1 Post Project Audit 

9. 1.1 A post project audit r巳port should be completed by the ET within one month after 
construction works are complete. This report should contain: 

) 1 ( 
a checklist indicating that all pe口nanent environmental mitigation 
requirements resulting during the course of the EIA Process are in place; 
and 

! --L 

) .1 .1 ( 
a post proj ect analysis which comp叮叮 the environmental impacts predicted 
in the EIA with th巴 actual impacts. 

u 9.2 Operational Phase Monitoring 

9.2.1 Noise‘ air and water quality monitoring will not be required during the operation 
phase of the projcct. However, it is recomm巴nded that an annual ecological survey 
which pays particular attention to floral species (i.e. planted species and natural 
colonisers) and a biannual avifauna survey of the engineered wetland section be 
carried out by the current maintenance authority for a period of five years fo l\owing 
commissioning ofthe f1oodway. These ecological surveys wil\ be measured against 
the "criteria for success" identified during the baseline survey and appropriate 
maintenance requirements will be specified. 

! !lti 

ls !ltiL 

( 
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10 REPORTlNG 

10.1 Baseline Monitoring Report 

10. 1. 1 The ET Leader shall prepare and submit a Baseline Environmental Monitoring 
Report to the Contractor, the ER and the EPD within \0 working days of 
completion of the baseline monitoring. 

10. 1.2 The baseline monitoring report shall include at least the following: 

(a) 

(b) 

(c) 

(d) 

(e) 

up to half a page executive summary; 

brief project background inforrnation; 

' drawings showing locations of the baseline monitoring stations; 

monitoring results (in both hard and diskette copies) together with the 

followin日 inforrnation: 

(i) monitoring methodology; 
(ii) equipment used and calibration details; 
(iii) parameters monitored; 
(iv) monitoring locations; 
(v) monitoring data, time，自requency and duration; 

detai Is on influencing factors, including: 

(i) m句。r activities, if any, being carried out on the site during the 

period; 
(ii) weather cQnditions during the period; 
(iii) other factors which might affect the results; 

們
叫
，

( deterrnination ofthe Action and Limit Levels for each monitoring parameter 
and statistical analysis of thç: baseline data; 

(g) revisions for inclusion in the EM&A Manual; and 

) h ( 
comments and conclusions. 
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10.2 Monthly EM&A Reports u 

10.2.1 The results and findings of all EM&A work required in the Manual shall be 
recorded in the monthly EM&A reports. 

7î 

J 

;:-, 

10.2.2 The EM shall prepare and submit to the Contractor, the ER and the EPD the 
monthly EM&A report within 10 working days of the end of each reporting month, 
with 伽 first report d叫n the m叫1 after construction com捌

10.2.3 Before submission of the first EM&A repo計， the EM shall liaise with the 鬥
Contractor, the ER and the EPD on the exact number of copies and format of the 
monthly reports in both hard copy and electronic medium requirement. 

r 

First MOlltJz句I EM&A Report 

10.2.4 The tirst monthly EM&A report shall include at least the following: 
干 l
(;_J 

(a) 1 to 2 page executive summary; 

(b) basic project information including a synopsis of the project organisation, 
programme and management structur巴， and the work undertaken during the 
month; 

1Ill­'Hl 

n 

(i) all monitoring parameters; 
(ü) environmental quality performance limits (Action and Limit levels); 
(iii) Event-Action Plans; 
(iv) environmental mitigation measures, as recommended in the project 

EIA study final report; 
(v) environmental requirements in contract documents; 

(c) a brief summ訂y of EM&A requirements including: 

(d) advice on the implementation status of mitigation measures of 
environmental protection and pollution control as recommended in the EIA 
Report and in updated implementation schedule; 

(e) drawings showing the proj ect area, environmental sensitive receivers and the 
locations of the monitoring; 

June 1998 [rcport~'I，句苛468.101 10-2 BINNIE 
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(1) monitoring resu1ts (in both hard and diskette copies) together with the 
fo l1owing information: 

(i) moniωríng methodology; 
( ii) 巴quípment used and calibration details; 
(iii) parameters monitored; 
(iv) monitoring locations; 
(v) monitoring dat巴， time, frequency, and duration; 

(g) graphical plots of trends of monitored parameters over the past four 
reporting periods for representative monitoring locations annotated against 
the following . 

(i) major activities being carried out on site duri月 the period; 
(ii) weather conditions during the period; and 
(iii) any other factors which might affect the monitoring results; 

(h) advice on the waste management status; 

(i) a summary of noncompliance with the environmental quality performance 
limits (Action and Limit levels); 

(j) a review of the reasons for and the implications of noncompliance inc1uding 
review of po l1ution sources and working procedures; 

(k) a description of the actions taken in the event of noncompliance and 
deficiency rcporting and any fo l1ow-up procedures rclated to car1ier 
noncompliance; 

(1) a summary record of all complaints received (written or verbal) for each 
medi且， including locations and nature of complaints, liaison and consu1tation 
undertaken, actions and follow-up procedures taken and summary of 
complain俗，iliafji 

(m) an account ofthe fu伽re key issues as reviewed from the works programme 
and works method statements. 

Subsequmt EM&A Reports 

10.2.5 The subsequent monthly EM&A report shal1 include the following: 

(a) Title Page 

\\ 
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(b) Executive Summary (1-2 p甸的)

(i) Breaches of Action and Limit levels 
(ii) Complaint Log 
(iii) Reporting Changes 
(iv) Future key issues 

(c) Contents Page 

(d) Environmental Status 

(i) Drawing showing the project area, any environmental sensitive 
receivers and the locations of the monitoring 

(ii) Summary of noncompliance with the environmental quality 
perfo口nance limits 

(iii) Summ且可 o f comp laints 

(e) Environmental Issues and Actions 

(i) Review of issues carried forward and any follow-up procedures 
r巴lated to earlier noncompliance (complaints and deficiencies) 

(ii) Description of the actions taken in the event of noncompliance and 
deficiency reporting 

(iii) Recommendations (should be specific and target the appropriate 
party for action) 

[ 
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(iv) lmplementation status of the mitigation measures and the 01 

corresponding effectiveness of the measures . I 
nH' 

，
s
‘
‘
、

Fllture Key Issues 

(g) Appendix 
(i) Action and Limit levels 
(ii) Graphical plots of trends of monitored parameters at key locations 

over the past four reporting periods for representative monitoring 
locations annotated against the fo \lowing: 
• major activities being carried out on site during the period; 
• weather conditions during the period; and 
• any other factors which might affect the monitoring results 

(iii) Monitoring schedule for the present and next reporting period 
(iv) Cumlllative complaints statistics 
(v) Details of complaints, outstanding issues and deficiencies 
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10.3 Quarterly EM&A Summary Reports 

10.3.1 The quarter1y EM&A summary report shal1 be prepared by the EM. It should 
general1y consist of about 3 pages of text and tables and 2 pages of figures. It 
should contain at least the following inforrnation: 

(a) up to half a page executive summary; 

(b) basic project inforrnation including a synopsis of the proj叫 organisation，
programme, contacts of key management，且nd a synopsis of work 
undertaken during the qua前er;

(c) a brief summaηr of EM&A requirements including 

(i) monitoring parameters; 
(ii) cnvironmental quality perforrnance limits (Action and Limit levels); 

and 
(iii) cnvironmental mili日的ion measures as recommended in the EIA 

Report; 
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(d) advice on the implementation status of mitigation measures of 
environmental protection and po l1ution control as recommended in the EIA 
Report and in the updated implementation schedule; 

(e) drawings showing the project area, any environmental sensitive receivers 
and the monitoring locations; 

(f) graphical plots of the trends of monitoring par缸neters over the past 4 
months (the last month of the previous qu位ter and the present qu且rter) for 
representative monitoring stations annotated agains t: 

(i) the major activities being carried out on site during the period; 
(ii) weather conditions during the period; and 
(iii) any other factors which might affect the monitoring resuIts; 

(g) advice on the waste management status; 

!i (h) a summary of noncompliance with the environmental quality perforrnance 
limits (Action Limit levels); 

(i) a brief review of the reasons for and the implications of noncompliance 
including review of pollution sources and working procedures; 
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。) a summary description of the actions taken in the event of noncomp1iance 
and any follow-up procedures re1ated to ear1ier noncomp1iance; 

(k) a summary record of all comp1aints received (written or verba1) for each 
media, liaison and consu1tation undertaken, actions and follow-up 
procedures taken; 

(1) comments (e.g. effectiveness and efficiency of the mitigation measures), 
recommendations (e.g. any improvement in the EM&A programme) and 
conc1usions for the quarter; and 

(m) proponents' contacts and any hotline telephone number for the pub1ic to 
make enquiries. 

10.4 Final EM&A Summary Report 

10.4.1 The final EM&A summary report shall inc1ude, inter al~a， the following 

(a) an executlve summary; 

(b) basic pr句ect information inc1uding a synopsis of the project organisation, 
programme, contacts of key management, and a synopsis of work 
undertaken during the entire construction period; 

(c) a brief sumrriary of EM&A requirements inc1uding; 

momtormg parameters; 
cnvironmental quality performance limits (Action and Limit 1eve1s); 
and 
environmenta1 mitigation measures, as recommended in the project 
EIA study fina1 report; 

) AU ( 
advicc on the imp1ementation status of environmenta1 protection and 
pollution contro1/mitigation measures, as recommended in the proj巴ct EIA 
study report, summarised in the updated imp1ementation status proformas; 

(e) drawings showing the 俐的t area, any environmental sensitive recei vers 
and the locations of the monitoring and contro1 stations; 

仇
"

( 
graphical plots of the trends of monitored parameters over the construction 
period for representative monitoring stations annotated against; 
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!i Eili--i 
the m句。r activities being carried out on Site during the period; 
weather conditions during the period; 
any other factors which might affect the monitoring results; and 
the retum of ambient environmental conditions in comparison with 
baseline data; 

1 11 (g) compare and contrast the EM&A data with the EIA predictions and annotate 
with explanation for any discrepancies; 

(h) provide clear-cut decisions on the environmental acceptability ofthe project 
with reference to the specific impact hypothesis; ! •

i! 
(i) advice on the solid and liquid waste management status; 

U) a summary of noncompliance (exceedances) of the environmental quality 
perforrnance limits (Action and Limit levels); 

(k) a brief review of the reasons for and the implications of nor• compliance 
including review of pollution sources and working procedures; 

1.i t
a
f
t
g
i
f
t
-
-

巴
巴

(1) successful prosecutions for breaches of the current environmental 
protection/pollution control 1egislations, 10cations and nature of the 
breach郎， investigation , follow-up actions taken and resu1ts; 

(m) review the practicality and effectiveness of the EIA process and EM&A 
programme (e.g. effectiveness and efficiency of the mitigation measures), 
recommend any improvement in the EM&A programme; and 

(n) a conclusion to state the retum of ambient andlor the predicted scenario as 
per EIA findi \lgs. 

10.5 Data Keeping 

10.5.1 The site document such as the monitoring field record, 1aboratory analysis records, 
site inspection forrns, etc. are not required to be included in the monthly EM&A 
reports for submission. However, the document shal1 be proper1y updated and 
maintained by the ET Leader and be ready for inspection upon request. AIl 
relevant inforrnation shall be clear1y and systematically recorded in the document 
The monitoring data shall a1so be recorded in magnetic media fo口札 and the 
software copy can be available upon request. All the document and data shall be 
kept for at 1east one year after completion of the construction contract 
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10.6 Interim Notifications of Environmental Quality Limit Exceedances 

10.6.1 When noncompliance with the environmental quality limits occurs, the ET Leader 
shall immediately notify the ER and the EPD，的 appropriate. The notification shall 
be followed up with advice to EPD on the results of the investigation, proposed 
action and success of the action taken, with any necess紅y follow-up proposals. A 
sample templat巴 for the interim notifications is shown in Figure 10.1. 
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lncident Report on Action Level or Limit Level Non-compliance 
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Measured Level 

Possible reason for Action or Limit 
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11 SUMMARY OF MITIGATION MEASURES AND IMPLEMENTATION 
SCHEDULE 

11.1 Table 11.1 presents an Implementation Schedule for all the mitigation measures 
recommended during the EIA process to date. As this EIA covers the preliminary 
design it wi11 be subject to review and refinement during the detai!ed design stage. 
The schedule provides the current1y available info口nation on: 

. the specific mitigation measures recommended including references to the 
EIA; 

• the location and timing of implementation of the mitigation measures; 

. the party responsible for implementing each mitigation measure; and l J1112 

. the project stage at which the mitigation measure is to be implemented. 
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Table 11.1 
IMPLEMENTATION SCHEDULE 

EIA EM&A Environment Protection Mea個res

Ref Log Ref 

Air Oua1itv 

Construction mitigatioll measures 

7.5.22 2.8.1 Regular watering of haul roads to rnaintain surface wet. In 
order to meet thls requirement, watering shou1d be carried out 
at least IWice a day and a water 白白lling system should be 
installed 扭曲at 也e water refilling time shou1d be 1ess than 
ten ffiinutes 

Effective water sprays shall be used during delivery and 
handling of sand and aggregate and simi1ar materials when 

2.8.1 dust is Iikely to be created and to dampen all stored materia1s 
during dry and windy weather. 

Any conveyor system used for 回nsfer ofd固守 materials

shou1d be fitted wi也 windbnards on all sides, enclosures at 
conveyor 抽血fer points and hopper discharge areas, three 
sided roofed enclosure with fl閃過le curtain across the en甘y，

conveyor belt cleaners and exhaust fans with suitable fabric 
cleaner 
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EIA EM&A Environment Protection Measures 

Ref Log Ref 

7.5.22 2.8.1 The Contractor shall confine haulage and delivery vehicles to 
designated roadways inside the Site. Any motorized vehicle 
causing dust nuisance shall be restricted to a maximum speed 
of 15 km per hour while within 也e Si阻.

Wheel washing facilities shall be installed and used by all 
vehicles leaving the Site. No earth, mud, debr詣， dust and the 
like shall be deposited on public roads. Water in the wheel 
cleaning facility shall be changed at frequent intervals and 
sediments shall be removed regularly.τhe Cor肛actor shall 
submit details of proposals for the wheel washing facilities to 
the Engineer prior to construction of the faci1ity. Such wheel 
washing facilities shall be usable prior to any earthworks 
excavation activity on 也e Site. The Contractor shall also 
provide a hard-surfaced road belWeen any washing facility and 
the public road. 

AlI site vehicle exhaus!S should be directed upwards or away 
from the ground. 
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Operational mitigation measures 

7.6.4 Odorous sediments should be removed from the channel on a 
regular basis.τ11e frequency of removal will vary with the 
time of year and should be carried out to minimize dispersion 
of odour to su叮ounding aτeas 

MOlliloring 

7.5.23 2.5 The ET Leader shall carry out baseline monitoring at 
monitoring location C (Pok Oi Hospi祖1) for at least 14 
consecutive days prior to the comnússioning of the 
cons虹uction works 10 obtain daily 24 hour TSP samples. 1-
hour sampling shall also be done at least 3 times per day 
while 也e highest dust impact is expected. 

7.5.23 2.6 Routine sampling frequency should be carried out once in 
every six-days for 24-hr TSP monitoring and at least 3 times 
面 every six days for l-hr TSP monitoring (uudertaken when 
the highest dust impact occurs) at each monitoring station that 
is currentiy affected by the works 

The impact monitoring results shal1 be compared with the air 
quality criteria set up for 24-hour TSP and l-hour TSP. 
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7.5.23 2.6 In the c.se of non-compli.nce more frequent monitoring sh.ll 
be conducted within 24 hrs .fter the result is obtained. This 
.ddition.l monitoring sh.ll be continued until the excessive 
dust emission or deterioration in .ir qu.lity is rectified. 

些豆豆豆

CO lJstrnction mitigation measures 

8. 1.36 3.7 The contractor shal1 consider noise as an environmental 
cons個int in 也e planning .nd execution of the works. With 
reference to Sections 8. 1.36 to 8. 1.43 of也e EIA study report 
.nd Section 3.7 of 也e EM&A M.nual, the Contractor sh.ll 
prep.阻 .nd submit 扭曲e Environmental Man.ger fo虹 (4)

copies of. method st.tement fully indic.ting the noise 
mitig.tion to be .dopted .nd its .dequ.cy for e.ch m吋or ltem 
of works .t least six (6) weeks before construction st.rts. 
This method statement must be certified by the Environment.l 
M.n.ger .nd submitted to EPD one month before construction 
starts. 
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8. 1.37 3.7.2 Tbe Contractor sbal\ comply with tbe Noise Contro/ 
。dinance (Cap 400) and with any regulations made under 
tbe Ordin.nce, incIuding restrictions placed on noise from 
construction work and the requiremen臼 to seek Construction 
Noise Permits. Bòfore commencing work wbicb requires 
Construction Noise Permi阻，也e Con虹actor should obtain such 
pe口nits and display tbese appropriately. 

8.1.38 3.7.4 1n addition to the requirements imposed by the Noise Contro/ 
O,.dinance, to control noise generated from equipment and 
activities for the purpose of carrying out any construction 
work 0也er than percussive piling during tbe time period from 
。700 to 1900 hours on any day not being a general holid.y 
(incIuding Sundays), tbe following requirements shal\ .Iso be 
complied with: 
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8. 1.38 3.7.4 (a) The noise level measured at 1 m from the most 
affected extemal facade of the nearby 110ise sensitive 
receivers from the construction work alone during 
any 30 minute period shall not exceed an equivalent 
sound level (Leq) of 75 dB(A). 

(b) The noise level measured at 1 m from the most 
affected extemal facade of any ne.τ'by schools from 
the construction work alone during .ny 30 minute 
period shall not exceed.n equiv.lent sound level 
(Leq) of 70 dB(A) [65 dB(A) during school 

ex.min.tion periods]. 

The Contractor shall liaise with the schools and the 
Exam函ation Authority to ascertain the exact dates and times 
of all examinatiou periods d叮mg 也.e course of the contracl. 

The Con甘actor should also liaise with Pok Oi Hospital 
regarding the timing and location of works. 
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8. 1.38 3.7.4 Should 也e limits stated in the above sub-clauses (a) and (b) 
or, where applicable, (c) be exceeded，也e construction shall 
stop and shall not recommence until appropriate measures 
acceptable to the Engineer that are necess缸y for comp liance 
have been iniplemented. If two con甘actors working under 
this Project are both working close to tlíe same NSR, both 
contractors may be required to reduce the noise level from 
their iqdividual contract to 3 dB(A) less than the levels 
stipulated above so 血at the combined noise level does not 
exceed these limits 

8. 1.39 3.7.5 The Contractor shall devise, arrange me血ods of working and 
C缸T'j out the works in such a marmer as to minimise noise 
impacts 0且也e surrounding environment, and shall provide 
experienced pe臼oooel with suitable 虹aining to ensure that 
these methods are implemented. 

8.1 .40 3.7.6 Six weeks before the commencement of any wo血，也e

methods of working, equipment and sound-reducing measures 
intended to be used on the Site should be made available to 
the Environmental Manager and the Engineer for inspection 
and approval to ensure that they are sui阻ble for the project. 
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8. 1.41 3.7.7 The Contractor shall ensure that all plant and equipment to be 
used on the Site likely to cause excessive noise effectively 
sound-reduced by means of silencers, mufflers, acoustic 
linings or shields, acoustic sheds or screens or other means to 
avoid disturbance to any nearby noise sensitive receivers 
(NSRs). All hand-held percussive breake臼 and air 
compressors will comp1y with the Noise Co叫ro/ (Hand-he/d 
Percussive Breaker.砂 Regu/ations and Noise Contro/ (Air 
Compressor.砂 Regu/ations respective1y u且der the Noise 
αIItrol Ordinance ρ'rdinance No. 75/88, NCO Ame1/dment 
1992 No. 電j

8. 1.42 3.7.8 The Con住actor shall ensure that all plant and equipment to be 
used on site are proper1y maintained and in good ope阻tmg
condition 

8. 1.43 3.7.9 It is recommended出at co由缸uction noise should be mitigated 
using a suitable combination of the following measures: 

」
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8. 1.43 3.7.9 Noisy equipment and activities should be sited by the 
Contractor as far from close-proximity sensitive receivers as is 
practical and orientated away from NSRs. Prolonged 
operation of noisy equipment close to dwellings should be 
avoided 

Noisy plant or processes should be replaced by quieter 
alternatives. Silenced diesel and gasoline gene闊的自 and

power uni阻， as well as silenced and super-silenced air 
compressors, can be readily obtained. 

Noisy activities should be scheduled to minimise exposure of 
nearby sensitive receivers to high levels of construction noise. 
For example, noisy activities can be scheduled for midday, or 
at times coinciding with periods of high background noise 
(such as during peak traffic hou目).

Idle equipment should be turned off or throuled down. Noisy 
equipment should be properly maintained and used no more 
。ften 也an is necessary. 

The power units of non-elec甘ic stationary plant and earth-
moving plant should be quietened by vibration isolation and 
partial or full acoustic enclosures for individual noise-
generatmg components. 
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EIA EM&A Environment Protection Measures Locationl 

Ref Log Ref Timing 

8. 1.43 3.7.9 Construclion activities should be planned so 也al pa目llel 、"hole sile/all 
operation of several sels of equipmenl close to a given times 
sensitive receiver îs avoided. The numbers of operating items 
。f powered mechanical equipmenl should be minimised 

Construction planl should be properly maintained and whole site/all 
operated. Construction equipment often has silencing tlmes 
measures buill in or added on, e.g. bulldozer silencers, 
compressor panels, and muffiers. Silencing measures should 
be properly maintained and utilised 

Acoustic barriers should be used to protect nearby noise whole sile/all 
sensitive receivers if necessary. Barriers can be made of tímes 
mounds of fill or any material having a surface density of 
20 kglm'. 

Moniton'ng 

8. 1.46 3.4 The baseline noise monitoring shall be carried out al the noise morutonng 
monitoring locations for a period of two. weeks prior to the locationsl 
commencement of the construction works specified times 

8.1 .46 3.5 Construction noise monitoring shal1 be carried out once per momtonng 
week between 0700-1900 on norrnal weekdays at all locations/specified 
designated monitoring locations. tlmes 
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8. 1.46 3.5 In case of noncompliance with the construction noise criteria, 
more frequent moniloring as specified in the Aclion Plan shall 
be carried out. Tbe additional moniloring shall be continued 
unlil 也e recorded noiseIevels are rectified or proved 10 be 
irrelevant to the construction activities 

Waler 

Co tJstnlction mitigatÎon measures 

With reference 10 Table 4.10 of the EIA s個dy 間port and 
section 4.7 of the EM&A rnanual the G個個clor shall submil 
10 the Engineer and Ihe Environmental Manager at leasl six 
(6) weeks prior 10 cons回ctlOn a to個1 of five (5) copies of a 
method statement with accompanying drawings 10 iI\u甜甜e

Ihe adequacy of the provision of water quality mitigation 
measures to be implemenled as designaled in ilems (a) 10 (1) 
below. Tbese drawings aòd method statemenl must be agreed 
and certified by the Environmental Manager. A certified copy 
must be deposited with the Director of Environmenlal 
Protection one month before construction starts 
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Table 4.7 (a) Tbe Contractor shall ensure that works within the 
4.10 Yuen Long Bypass Floodway take place in the dry 

season as far as practicable or el.se additional 
temporary works such as cofferdam or temporary 
earth bund wi1l be required to minimise runoff and 
pollution from the works entering the water column. 
Water collecting behind the cofferdam shall be either 
pumped onto the land-bank or collected, settled and 
pH adjusted to 8.5 or 1ess before being allowed to 
enter the channe1s 

(b) Open stockpiles of construction materia1s (e.g. 
aggregates, sand and fill material) on site shall be 
protected from erosion during ra拉回torrns. Measures 
shaIl be taken to prevent the washing away of 
construction materials, 50泊， silt or debris into any 
drainage system. Hydroseeding shou1d be used 
where practical. 
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Table 4.7 (c) 
4.10 

(d) 

(e) 

{。
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Tbetra阻port of sediment to 也e environment shall be 
minimised by the installation of appropriate sediment 
甘aps within the drainage system. Sediment 紅aps

shall be designed with adequate capacity 

Wastewater generated from the washing down of 
mixer trucks and drnm mixe扭曲d similar equipment 
should be recycled. Tbe discharge of wastewater 
should be kept to a minimum. 

Wastewater generated from construction activities 
should be discharged into an excavated sedinaentation 
pit prior to discharge. Tbe pit should be unlined to 
allow for infiltraiion of water into the ground and 
setting of concrete before disposal. 

In the case of an unlined pit for .all Iypes of 
wastewater being settled out, water infi1虹ation 扭曲

the ground req回es a Iicense from EPD under the 
WPCO regulatio血. Where a license caunot be 
obtained, or if water re-use is practiced，也e pit may 
need to be Iined, which requires more frequent 
removal of the contents 
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Table 4.7 (g) Oil interceptors shall be provided in Site compounds 
4.10 and regularly emptied to prevent reIease of oils and 

grease mto 由e urface water drainage system after 
accidental spillages. The interceptor shall have a 
bypass to prevent flushing during periods of heavy 
rain. Oil and fuel bunkers shall be bunded to prevent 
discharge due to accidental spillages or breaching of 
tanks 

(h) Any waters entering the storm drains must have a pH 
l.ss 曲曲 8.5. Under normal circurnstanc間， s山pl也

wastewater may be discharged 扭扭曲ul sewers after 
trea恤ent in silt removal and pH a吐justrnent facilities 
(to wi也in the pH range of 6 to 9). Disposal of 
wastewater into storm drains will require more 
elabo阻te treatrnent. Surface run-off should be 
segregated from 也e concrete batching plant and 
casting yard area, if used, and diverted to the 
stormwater drainage system. Surface run-off 
contaminated by materials in a concrete batching 
plant or casting yard, if used, should be adequately 
treated before disposal into stormwater drains 

(i) Runoff should be prevented from entering adjacent 
ponds through construction of hu且也 between works 
areas and ponds 
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Table Seclion G> 
> 4.10 4.7 

. 

. 

. 

. 

(k) 
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τbe Contractor shall take all reasonable measnres to 
minimise adverse impacls resnlting from cons甘uction
activilies associaled wilh Ihe removal of sedimenls 
These measnres shall include ensuring 也at all planl 
and equipment and working melhods meel Ihe 
following crileria. 

ulilising appropriate suspended solids conlainmenl 
screen while removing sediment. 

minimise disturbance of the channel bed while 
世edging;

minimise leakage of dredged sediment during 1i缸ing
through the use of closed grabs where practical; 

prevenllhe overf1owing of any hopper used 10 
contain removed sedimen臼.

The Contraclor shall beresponsible for disposing of 
all dredged sediments al an appropriate location 
depending on the volume and composilion of Ihe 
malerial 
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Tab1e 4.7 (1) If any office, works area canteen or toi1et faci1ities 
4. \0 are erected, fou1 water effluent should be directed to 

a foul sewer 'or to a sewage treatment facility either 
刮目前1y or in刮目前ly by means of pumping or other 
means approved by the Engineer. 

Operational mitigation me由ures

With reference to Tab1e 4.11 and Figures 5.4 and 5.5 in the 
EIA Study Report, the Detai1ed Design Engineer (DDE) sha\1 
deposit sca1ed 10cation and detai! drawings w他 the Director 
of Environmenta1 Protection at 1east one month be品ore the 
conunencernentofconsÐn叫ion showing the design of the 
channe1 banks, the areas of gras扭扭扭 and other eco10gica1 
mitigation as specified in items (a), (b) and (c) be10w and in 
the section on eco10gica1 mitigation in 也is schedu1e. The 
drawings sha\1 be submitted to the Environmenta1 Manager for 
prior approva1 and certification 
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Table 
4.11 

τ1Ie Contractor should incorpo血te permeable areas along the 
channel banks such as grasscrete, and establish plant poI1utant 
absorbing species in the channel as described in the Ecology 
section of this Implementation Schedule. 

The water flow should be directed so that water comes into 
contact with grasscrete. 

Table 
4.11 

The remaining Government land between Route 3 and YLBF 
and 時間ining pond areas south of Route 3 should be 
mcorpo咽但:d into channel design to provide a greater s叮face

area for infiltralÏon (F也u.res 5.4 and 5.5 in EIA). 

Monitorillg 

Base1ine monitoring of DO Turbidi旬， pH, NH,-N and 
Temperature at the immedia扭 mixing zone (W ,) shall be 
undertaken by the ET, during mid ebb tide for a period of 
two consecutive weeks at a frequency of once per day.τ1Ie 

samples shall be taken at mid depth 

Locationl 
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whole site Des&C 
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Table 4.5 Impact monitoring should be carried out as follows: 
4. 1\ 

LocatioD Parameters Frequency 

AIl Site Discharges Turbidity, PO, pH, Once per week 
including ultimate T emperature (during mid ebb at 
discharge into Kam ultimate discharge) 
Tin River oil and grease, SS Once per rnonth 

(during mid ebb at 
ultimate discharge) 

Mixing Zone of pH, Temperature, Once per week 
YLBF and Kam Tin NH4-N, DO during mid ebb 
River' Turbidity 

I Mi:ting 刮目.e is 且開 10 be 10 m down甜開m from 也e f100dway discb呵e p:1.Tt 

Table 4.6 Data obtained from impact monitoring should meet the 
compliance criteria for each parameter. Should 也e

monitoring results of the water qua\ity parameters at any 
designated monitoring stations indicate that the water quali句
criteria are exceeded, the actions in accordance with the 
Action Plan sbould be carried out 
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主益te

COllstruction mitigatio1J measures 

Wilh reference 10 Sections 6.1 .nd 6.2 of the EIA Study 
Report, the Contr.ctor sh.ll deposit to the Director of 
Envirorunental Proteclion, a detailed methodology statement 
demonstrating the adequacy of the provisions made, at least 
one month prior to the commencement of construction. This 
statement must have prior approval and certification by the 
Envirorunental Manager. Tbe statement should be 
accompanied with location and detai! drawings of provisio血
for hard.standing are.s, seulement ponds, fuel storage 
facilities, chemical w.ste storage facilities, and all 0白白
temporary waste storage f.cilities including stock-piled 
materials. Tbe Method Statement must include the Spill 
Action Plan 

JUlle 1998 [reporlly崎f4468.JJn] 11-20 

一 一
r 、

一
L....一」

一
f 一

一 一 一

t 

午一一J

Loc.tionl 

Timing 

一一、

一

自

Implemen包tion

-, ，-~ 

一

Agent 

一一一1

。136/EIAl2IIssue 2 
FÎlIal EM&A Mallual 

自

Implement.tion Relev.nt 

Des 

一

St.ges* Legisl.tion 
.nd 

C O Guidelines 

l 

1 

BINNIE 

re'-~ 0"1 ~ -------.'J ，-，、

』恥----'
1 

-----l 



一
F一九一.'--咱

一 一 "---' 
-~，-一丹、

一

Agreelllellt No. CE 79/96 
Yuell LOlIg Bypass Floodway Feasibility Stu砂

EIA EM&A Environment Protection Measures 

Ref Log Ref 

6,\,6,2 Chapter 5 The Contractor is responsible for waste control within the 
constrnction site, removal of the w扭扭 material produced 

from tbe site and implemcntation of any mitigation measure to 
minimise waste or redress problems arising from the waste 
宜。m the site, The waste material may include any sewage, 
waste water or effiuent containing sand, cement, silt or any 
。由er suspended or dissolved material to flow from the site 
onto any adjoining land, stonn sewer, sanitary sewer, or any 
waste matler or refuse to be deposited anywhere within the 
site or 0別。 anya哇joining land 

Waste should be handled in accordance wi曲也e Cons甘uct10n

Waste Management Strategy recommendations for handling of 
waste. The hierarchy of management method is: avoidance, 
minimisation, recyclinglre-use, treatrnent, disposal. 
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6.1 ,6.2 Chapter 5 When handling the waste material, the fo11owing measures 
sha11 be undertaken by the Contractor 

(i) The Contractor sha11 be aware of, and comply wi曲，也e

Waste Disposal Ordinance, tbe Public Health alld 
Municipal Services Ordinallces， 曲e Waler Pol/ulioll 
COlllrol Ordillance and the Wasle Disposal (Chemical 

Wasle) (General Regulali01。

(ii) The excavation of 50ft, contaminated mud and its 
removal must, as far as is practicable, be carried out 
during the 也y season 

(iii) The Contractor's attention is drawn to A Guide 10 the 
Chemical Waste Control Scheme; A Guide 10 Ihe 
Registration 01 Chemical Wasle Producer玄; and the 
Code 01 Praclice on Ihe Packi峙• ÚIbelling and 
Slorage 01 Chemical Wasles. 

(iv) The Contractor sha11 segregate a11 inert construction 

waste material suitable for reclamation or land 
formation and sha11 dispose of such material at public 
dumping areas or at a location agreed in advance by 

the FMC and EPD 
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6.1 ,6.2 Chapter 5 (v) AII non-inert construction waste material deemed 
unsuitable for rec1amation or land formation and all 
other waste material shall be dumped at public landfill 

(vi) The Contractor shall comply wi出 and complete the 
procedures in WBTC No. 2/93 and/or EPD's ProPECC 
PN 3/94 regarding marine or land-based disposal of 
dredged mud, prior to the commencement of Works. 

(vii) The new Air Pollulion Conlrol (Opell Bumillg) 
Regulalion came 姐10 effect on 26th February 1995 
τlIis regulation prohibits open burning for the disposal 
of construction waste or the cIearance of a site in 
preparation for construction work. Certain other Iypes 
。f open burning are allowed under pern首屆 issued by 
the EPD. 

。iii) Fossil fuel and 田ed lubricants for trucks and 
machinery are classified as chemical wastes.τlIe 
Contractor shall register with EPD as a chemical waste 
producer and observe all the requirements under the 
stora齡， labelli峙，甘a血portation and disposal of 
chemical waste 
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6.1 ,6.2 Chapter 5 (ix) 
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6, 1,6.2 Chapter 5 (x) Care must be taken to prevent spillages: 

<a) the storage area for f1阻Is and lubricants shall be 
isolated from working areas and kept secure; 

(b) use of fuels and lubricants shall be carried out 
with care; 

(c) any spillage problem due to any truck and 
machinery sball not be ignored; 

(d) emulsifier and absorbent shall be available on 
Site, so that immediate action can be taken when 
there is minor spillage; 

(e) all containers shall be stored so as to prevent 血y

spillage ofthe contents and disposed of carefully; 
and 

(f) concep阻 of ‘Site cleanIiness' shall be introduced 
to worke時， to gather and store constn且ction waste 
m an appropnate manner 

(xi) Temporary waste facilities shall be set up by the 
Contractor. Mnnicipal waste shall be collected in 
black refuse bags and delivered 妞， and disposed of at, 
an approved landfill. 
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6.1 ,6.2 Chapter 5 A core sampling programme should he undertaken to ascertain 
the nature of the substratum. In the unlikely event of 
contaminated land being encountered1 it will be subjecr (0 the 
criteria specified in ProPECC Pager (PN3/94) Contaminated 
Laod Assessment and Remediatioo 

Opera/ion mitigation measures 

6.3 5.10 Channel desilting should be carried out during the dry seasoo 
whenever possible 

Dredged sediments should he set aside and air dried prior to 
heing loaded onto trucks for disposal at landfill 

A refuse boom should be laid across YLBF confluence with 
Kam Tin Floodway and the sediment should be regularly 
collected and disposed of at a landfill 

Monitorillg 

No mooitoring is proposed to identi旬出e nature of waste 
arising. It is the respo目ibility of 也e Cootractor to measure 
the contaminaot level of dredged mud and classify it before 
disposal. The success of measures to minimise irnpact on the 
aquatic environment may he reflected by water quality 
monitored as described in Section 4 
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6. 1.3 Ecolo!!V 

COllstructioll mitigation measures 
z 

、 1

An Ecologist should be included in detailed design team 

、
, , 、

~ 

\ 、
、片 With reference to Section 5.5 of the EIA Study Report and 

k Section 6.2 of the EM&A Manual, the Det剖led Design 
f 

Engineer will deposit with the Director of Environmental \., 
、

\、 、、、-
Protection scaled location and detai! drawings at least one 

戶 month before construction commences. These drawings shall 
\) show all ecological mitigation measures for 也e Project. The 

ç、 drawings shal1 demons住ate conformance with the measures in 
the EIA study report and shal1 be certified by the 
Environmental Manager. 一

5.5.6 6.2 

n控Gm扭宗a扭EFg明EmZm誼重冠oIZf2間k何也k溢m的e?pckmam且呻Mama位d勘MEmC…恤也m咽dMdbae岫挖m障。P回國岫as 

5.5.12 6.2 
sides and base of channel between ch 1+340 and 3+545. 

5.5.14 
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5.5.15 6.2 

拉Fk認F拉HEMSEZSF4E;誼uzfMdzj垃ntp且f血JFpUaJg品LsuzT里kE且mZ他@叫姐聶M哥"w哥ma疋個噩函甸dru曲mbhe 5.5.19 

association with local runoff. Pollution and saline tolerant 
species should be planted and established along the channel. 

5.5.14 6.2 Tbe land between the YLBF and Route 3 (between ch 恥的。
and 3+545) should be utilised to create an offiine wetland 

5.5.19 area on a submerged grasscrete subs甘ate. Recirculated water 
back-purnped from the pumping station wil\ supply wetland 
area. Saline lolerant and pollution tolerant wetland species 
should be planted 祖d established along the channel. 

5.5.20 6.2 Suitable tree species should be planted along the channel 
banks which are attractive to fauna. Species should be selected 
from species list given in Table 5.15 ofEIA; 

Operation mitigation measures 

5.5.25 6.2 Maintenance of wetland areas should be carried out during the 
operational phase in the fonn of grass cutting and sediment 

5.5.26 removal. 
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Monitoring 

6.1 An eco10gical baseline survey of the proposed YLBF 
alignment shall be undertaken within three months prior to the 
commencement of construction activities τne results 
compared with the results of the ecological survey undertaken 
under 由is study to provide information on recent changes in 
habitat conditions. Both floral and faund surveys should be 
carried out. Ecological surveys shall be undertaken under the 
supervision of an ecologist wi也 at least 3 years oflocal 
expenence. 

No ecological monitoring will be required during the 
construction phase 

Ouring the first 2 yea目 (commencing immediately after 
project completion), quarterly floral 祖d faunal surveys shall 
be carried out by (or under the supervision 01)祖 ecologist of 
at least three years local experience (vetted by AFO if 
necessary) 
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6.1 The floral survey shall monitor the dominance, height and 
density of natnrally colonising wetland plant species, using 
1 m quadrats at three points within the marshcrete areas (to be 
decided in agreement with AFD during detailed design) along 
the alignment. One point should be at the downstream end to 
monitor the influence (if any) of saline in缸usion On both 
floral and faunal presence. 

Faunal surveys shall included bird and insect counts noting 
也e activities of these fauna (breedinglfeedinglcourting etc.) 
with 自gard to the whole lan也caping祖d channel area. This 
wi1l determine 也e 阻e of landscaped trees，也e grasscrete 
sides, and the "marshcrete" areas by fauna. In order to assess 
the value of the "marshcrete" areas, floral and faunal presence 
should be specifically related to each of these habitats. 
Amphibian surveys should be carried out within the period of 
peak activity of this class (i.e. twice, during the wet season -
May/June and July/August). 
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Attention shall be drawn to dominant species (and their 
density), and the OCCUITence (if any) of rarities and protected 
species, and the activities of fauna (breedinglfeedinglcourting 
etc.). Any 0也er outside influencing factors (pollution, 
development etc.) should be highlighted. 

F or the next three years, the surveys shall be conducted on an 
annual, early wet season (May-June) cycle. Any other outside 
influencing factors (po\lution, nearby development etc.) should 
be highlighted 

6.1 The criteria for 由e success of the mitigation proposa1s will be 
based on an ecological compa也on wi曲曲 existing concrete 
nullah 油 the Yuen Long Area (e.g. the Shan pni Nul1ah). 
Tbe baseline data prior to tbe Project commencement will be 
available for reference 

Landscane & Visual 1mnacts 

With reference to Section 9.6 of 也e EIA Stndy Report and 
Chapter 7 of the EM&A Manual, the Detailed Design 
Engineer shall deposit with the Director of Environmental 
Protectio且， scaled location and landscape report drawings and 
a lan也cape report demonstrating conforrnance with the 
requirements of the EIA stndy. The drawings and landscape 
report shall have prior approval and certification by the 
Environmental Manager. 
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Agreemellt No. CE 79/96 
Yuell LOlIg Bypass Floodway F easibility Study 

EIA EM&A Environment Protection Measures 

Ref Log Ref 

9.6.2 Chapter 7 So自 landscaping measures should be used, employing native 
planl species 10 reslore green landcover and enbance the 
vegelated, rural environment. Tbis includes 虹'ee/s趾ub
planting and hydroseeding in Ihe peripheral site area, Ihe 
proposed embankmenl slopes, footpath sides and access roads. 

9.6.7 Chapter 7 Saline tolerant and pollution loleranl wetland species should 
be planted in engineered wetland areas. 

9.6.7 Chapter 7 After completion of construction works, the drained fishponds 
10 Ihe north of the s血， should be restored 

9.6.8 Chapter7 Tbe recreational opportunities presenled by the 間provisioning

of public open space affected by the YLBF, should be 
considered. 

9.6.9 Chapter 7 Tbe exterior of也e pumping station, handr剖lings 祖dp缸ape旭

shall be painted in a colour s'o as to minimise visual impact 
Trees and shrubs may be planled around 血e pumpmg statiOn 
10 soften the visual impact of the structure. 

9.6.10 Chapter 7 Tbe inclusion of small areas of stone finishing, 10 soften 也e

visual impact of Ihe channel, should be examined 
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Yuen Long Bypass Floodway Fe，醋的ility Stu砂

EIA EM&A Environment Protection Measure.s 

Ref Log Ref 

9.6.11 Chapter 7 In the interests of conservation and p甜甜rvati咽，也e 1arge 
Ficus Microcmpa and six protected species shou1d be retained 
as described in the Tree Survey Report (Report No. 
。\36月SRfIssue 1). E1even protected tree species should be 
transp1anted 

9.6.13 Chapter 7 Top soi1 shou1d be retained and used in any 1姐也cape

ffilttgatton measures. 

Detai1ed 1andscape design shou1d be carried out by a 
1andscape architect 

Monitoring 

7.1 During the soft 1andscape estab1ishment and rnaintenance, 
each of the following slages 5hall be 5U句ecllolhe 姐spection

and approva1 of the 1an也cape architect before commencement 
of Ihe next stage of work5 
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Agreemellt No. CE 79/96 
Yuell LOlIg B.原因'S Floodway Fe，甜泌的tyStudy

EIA EM&A Environment Protection Measures 

Ref Log Ref 

9.6. \3 7.1 After checking of setting out of planting areas and 
subgrade levels, and setting out of any additional 
planting and drainage prior to placing topsoils. 

2. At completion of soil preparation prior to planting. 

3 After planting, staking and tying prior to placing 
muIch 

4. At completion of works 

5. At completion of each tbree month period of the 
maintenance works 

Maintenance works landscaping monitoring should be carried 
out in accordance with the General Schedule of Maintenance 
Works. 
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Notc This Implementation Schedulc is based 00 information providcd in the EIA and EM&A for the prcliminary design and will bc subjccl 10 rcview during subscquent 
stages of the project 

司， Des=Design; C=Construction; O=Operation; 
Territory Developments Department(TDD) is the ultimate ageÍ1t responsible for the implementation ofthe mitigation measuresduring design and construction stages 
The Detailed Design Engineer (DEE), Construction Contractor (CC), Engineer's Representative (ER) and Environmental Team (ET) will be employed by TDD in 
due cQurse 
DSD is responsiblc for maÎntenance of the concrete channel during operation stage 

TDDh自 agreed to prO\'咱e interim maintenance responsibility until a permanent maintenance authority has been designated for 5uch sites under the Wetlands 
Compensation Study 

APCO Air Pollution Control Ordinance 

APCR, LS2 Air Pollution Control Regulation, Legal Supplement 2 

NCO Noise Control Ordinance 

NCR(HPB) Noise Control Regulation (Hand-held Percussive Breakers) 

NCR(AC) Noise Control Regulation (Aìr Compressors) 

ProPECC Professional Persons Practice Note 1 (1994) 
PN lI94 

WDO Waste Disposal Ordinance 

PHMSO Public Health and Municipal Services Ordinances 

WPCO Water Pollution Control Ordinance 

、
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Agreelllel/t No. CE 79/96 
Yuel/ LOl/g Bypass Floodway Feasibility Stll砂

WD(CW)(GR) Wastc Disposal (Chcmical Works)(Gcncral Rcgulations) 

ProPECC Profcssional Pcrsons Practicc Note 3(1 994) 
PN3/94 

CWCS A guide to the Chemical Waste Control Scheme 

RCWP A guide to the Rcgistration of Chemical Waste Producers 

CPPLSCW Codc of Practicc on the Packin耳. Labelling and Storage of Chemical Wastes 

WBTC 5/98 、，Vorks Branch Technical Circular No. 5 (1998) 

APC(OB)R Air Pollution Control (Open Buming) Regulation 

J lIIle 1998 {report~，lψ468.Jln] 

t-....... 

一 一 一

11-36 

., 
一

'一司

一--J
一

r'，.司

一
「一、

一

。136IEIAl2/Isslle 2 
Fi/lal EM&A Ma /l llal 

BINNIE 

一
--Jι---.J 



1
I
B
I
-
-
2
i
j
1
1
1
J

可

t
l
l
-
-
l
t
J
1
4
1
1
J
E
t
-
J
l
z
t
i
l
i
-
­

Fi
‘itrt!trii--LPI+hfur2tJfkph:fz:Ehf 

Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feas的ilityStudy

。136/EIAl2IIssue 2 
Final EM&A Manual 

APPENDIX 1 

PRELIMINARY LAYOUT PLAN 

June 1998 [report\yl，拼4681 BINNIE 



戶
~

iili]Il--lili--l 「
也
←

i
L
F
F
L

戶
』
「

(
1
J
L
F
L
F

』

P

」
←

M
F

屯

v
i
h
p

』
-



1
.
J

門
川
叫

Agreement No. CE 79/96 
Yuen Long Bypass Floodway Feasibilii砂 Study

。136/EIAl2/1ssue 2 
Final EM&A Manual 

i l--i 

Use of grasscrete on sides and base of channel between ch 1+340 and 3 
+545. (See Appendix 1); 

-eat---zt1J1l11J111111411j1Ilo-­villi--1!"jill Use of land between the YLBF and Route 3 (between ch 3+050 and 3+545) 
to create an offline wetland area on a subrnerged grasscrete substrate 
(marshcrete Figure 6.2). Recirculated water back-pumped frorn the 
purnping station will supply wetland 訂ea. Planting of sa1ine tolerant and 
pollution tolerant wetland species; 

Use of Govermnent land south of Route 3 (between ch 2+780 and 2+940) 
ωprovide an offline wetland area on a marshcrete (Figure 6.2). 
Recirculated water back-purnped frorn the purnping station to supply 
wetland 訂閱 in association with local runoff. PI叩.ting of pollution tolerant 
and saline tolerant wetland species. 

Tree planting atop the channel banks should be attractive to fauna. Species 
should be selected frorn the species list given in Table 5.1 5 of the EIA. 

1
l
l
J

、

t
o
i
l
-
-
l
l
J
1
l
l
!
J

、
l
i
-
-
J

llJ 

JIJ 

J 

June 1998 {reporl\yl，昕啊.6/ 6-3 BINNIE 



l
j
1
.
1
1
J
1
1

叮
i
d
-
-

、
司

I
q
-
-

刁
]
司

1

司
A
j
-
-

叫
可

i
d
-
-

叫

1
J
1
i
l

…

1
1
j
i
l
l
-
J
i
-
-
a
I



闡眩s.

.她L 叫‘“，<1‘ .. ε:““U. I IllE JtlES 
UllLESS 5r.1'目前....1..

AlL LE'lfLS lItf 1M IIIf. n回， .. 。幌開恤CI'... 
OATUII 1.冊..

GRID LI圖...棍"“‘岫闡IllETJl IC Gl ID 
'"0. 

LE儷岫S

DIIlECTI圈0"包圍

E函岫阻咽r

IT T TI 時間....... 

亡! EXISnllì SL(II( 

亡2 腦海[叫個叫『

巨三1 日Ei蟬間恥蝠，叫叫削

...... 籠""巨 Luur

同
國

N
J
W
凶
。
。

m
@
N
U
"。z
v

包
"
叫
咱
-
a
o

間
，
"
"
J
u
q
A
Q

-NNaoo 
M 
M 

S 

'.'、
時

川吉

.:./.'-; 
ü:.! 

k 

.叫? 

蛤巳'1l ~5.Q9。一_..__. -司-戶

1

、
、

814900 

A
V
命
M肌
肉
趴
川

ItEY pl岫

AGÆEI創T 110. 位l'II'帽

Lllur tS削'"'0' 瓏，由....
oεtarAflCII 

......，單.".... 
EXISfI喝 U曙L I (il TAI雌..­
"隨叫訓n

呢叫'u"o '"“"闢
眩，“..，圖 coo‘'"''
'01' 0'關，.."混L

TOP (F Faa"...tM LE混L

or雌R 們嗯，直"$ l勵缸"
P‘種.Idlfun.: C個sr恥.lCTlON

ORIGINAL REVIEW 
REPORT ALIGNMENT 

一一-_.-

I
I峙
h
h」y
j
1

自4啦 一一一一司

、-'-.1

L 一-

'00 

一一

REVISED PRELIMINARY 
DESIGN ALIGNMENT 

、

YUEH lO闖關精!II R.Oα_y 

何組lIlJIY Sl\JOV 

'‘..... .. 
1 自已岫

貓..

'--國函... ﹒國岫呵胸呵

全芷若自azrE

使W証O Ct胡NEl此岫岫正NT

新"是16..
NIW TIUIl闖闖咀國NOaTII
圖~﹒mca

EN\'RH削且

r.m:諷刺耳"“請llftS

I EM & A MANUAL 

6.1 

1 、. , 
k\ 
、.、
1 、、\

、、

1 

)/:?XLF』H1
~←、'~ .l 
三Hζ三、、\，

trrr 、、、‘ .1
4戶--月F 、、、、南、、~/

-----.:-、、、/
.:;.':':-.....-、、‘;，.:_ - ",.r 

一一一一一一土生理:..LIωi1W. __ ---------- 戶了...... .:- 三"，
~-司「啞巴巴，鈍，曲-~育之-一一二二三三三-----~\于\‘ : 

-、、、、、、、、﹒\
、、、、、‘ \\l
、片、、、\、\、\

\h、\.\、

、\、、
、 \1
、 、 一一\\\\ 
\\、
\、
\、、

CH 2 i10。

ytILl--I!|i 



岫眩缸

, 他L DI區揖J('"劍.. ，.叫LLI‘TOE'
回帽LESS 訂AT[O Q1雌.ItI ISE.

2. .ιιLE雌L5 IIIE. 1M ~TUS 圖M NINCIP他
D.t. TUM , .. ,)). 

,. GII:IO LIII區'"捶胸。“‘a“‘'IIC CiA ID 
呻輯

‘﹒聞組t闢個曲If 1(0 FIN:IM ClUG肌且
M LlWIIWI' LATWT 叫“，.‘.1.

A+?.

,i f 

F' 

/ 

f 

門
a
M
U
m
-

。
。

m
M也N
U
N
M
3
0
0

" 
~-

LECε閣，

pACPQS(O S IfE L I叫，

'"εCTI恤，仇。.

l3::J肌岫岫

I::/::::::J 岫阻叫

Ir 1 11 , ... 關叫
亡二3 臼間，.."研
正司蠅A mF HUESYOMM 

GIIlINO L[VEL 

LI.." (1 It l圖T rs lE睡個..，
O間""TlClI

，.......u曜L

[X ISTI闢 LE種.L C(W 'AI JE.O FfI個
5lfE VISITI 

".，αL" C則)551MG

P[DlSTIt I訓曲曲訓闢

TO' ...制)AØ U:vEL 

HI' (1 F曲T1AfN L[V直L

OrttElI PfIOJECTSω.... 
.. ‘S[NT/FU1U11f C個叮胞JCTI酬

",. 
U_L 

0." 則。“ ..... 

.。他a﹒

+
+
K
M
U
心
此

一

C命、

W司)00

1 
mmwMMaoo 

」

N 8J470(l 

ll 

-‘ 
、、

N 8J4bQ。
一一一一一一-

..一、、

.-

' 

N 834600 

AßÆBOEHT NO. CE ~缸"

'‘..,. .. 
'‘助。

f6.. 
Y鬧"。闌珊酬酬

-風緬甸闕.. 

全EFSBK2rE

YlÆN LOI岫 E們PASS R.Oα耳岫Y

F臥liIIIlJIY前l.O't

α字叫E 'IIElIA岫 ÞÆA PUH 

新界:lt銜..
NIW TIUI'I'I祖且IS_TH

D&VILOI'MINT 。例nca

帥1RONIoENT，Il

-諷刺we.幟，自

I EM & A MANUAL 

6.2 

，.~誨..，

é ROUTE 3 CHNH:L ; mll 

F 

N 8J“。。。
一，一--一

，一

If 



國..51

..亂L 叫‘眉目個SM區.. .... ι-­LN..UI STAIU 0喃自....

2. 他.u帽UM眶徜區區-_..胸CIP.ι
."國叫阿11.

，.國'1 Ll lIIES ,. MDIIG UIII lIIla'c .'1 ..... 

開眼u.岫繃'T SITE LIMIf 

"‘'。籠g 0WIe. 11&. 1_匠.r

" .. 圖，

, 
水

J 

J 

一.:" ~- ，::己
汁-，'斗，

, . -,.".‘ 
自甸、 I 

一-﹒.... _. 0-' 

‘ I • ~_' 

、且

, 
..., ::.、

一寸，

l
h川
a
l
e
4
4

1. 

/ 

、、、

、!
、一也- 、

、
、

7 

6 

SHEET 

Tl 
一
「
巳

J
J
J
F
」

MJUN 

啥
〈

4

‘ 

。
郎
、

V
A
h

T
t
u
e
ρ
J
V
'

，
已

E

仁
:
-

「
E
』

J
t
J
h
乙

:
(
i

u
u

〔
f
F
，
一

『
(
作r
R
V
U

民
4

' J 

F 、
J 

6‘. 
' 

.< ~言
'C島、

., 

一. ~. ;-.1 

‘ 

「

4

, .... 
EEK 

.'-

開咽。站F間U削

'IIÆN LC勵飽1M禍IIS RDOI調制11

鬧鐘llJlY S1I.ÐI' 

16.. 
h闡--闢
。.圓圓圓幅旬國司

&呵呵.t'........

獨處主-~.
-圓圓圓圓“--圖

前驛站t緒..

N...~_ 

lPIIMM8IIT .閉目E

AIiREBIEIIf 110, CE 珊f.

ENGINEEIW咱筒，翎T

4.1 
-

' 

，、
/但

，.-.，甸

、、-~
、戶旬

之三f ‘ 、'.， 、 三

、

、

\' 
， ι ，~一啥，

、、...... I L..訓，

、 L.

' 

.. 
函
，
》
'
、
、

九

'
、

1 

戶~.--←.. , 

副
司

-
r

SHEEE' 

可

、-‘.巴戶...

-可苟

c- 、:今〉、唱‘，..…‘..，.干
:. ";-祖國 • " 、

、一 屯人ι -喝 , 一 ‘.-, 一、
‘-、‘;
白:、色> " 

_0 ••‘ 
平‘，一..、、" , 
_.-一

'，'~白，作﹒‘﹒吋、
~'之 2ι、"平

SHEET' 3-
' 

‘‘. 
d吋
‘
.

B巴
，
.

7 

T': n 令
，子-帽"令趴

‘J 

旭、



"他4 叫‘...個S AIIE 1111 “u .‘ •• 
LIU.‘ sra'活.010目-...

2. AI.l U:明且 5 1M. ... I<<IUS ... NIMCI"ι 
..，國，ft ，.

"圖 ID LIII[S AI隨個....‘_ IlETlIC ... 
"“ LEQω.， 

一

也比需品ICill r rs 龍間酬

區盟國阻剛

IT T TI 嘲儡M

C=:=J UISflNG Sl.1ft 

巨司造“九缸IL喝抽血帥，

12)種i祖祖飢岫闡明J[

一

‘ "'.i 

, , 

丹、

'，!二，

-

"聞單D Slrt LI闕，

叫‘盯l蟬IIf FUl﹒

咽..，.

" 

m
-
M
-一
"
。
。

血
，
丰m
t
i
l

俐
，
M
濤
這

同
-
N忌
。
。

"、

mzeaa 

. . 

、' 

• 'it -..' :" 

-三至三斗 心 : 

4 于閥、\
í"'" 
.)\ 

1 、 L

J 
t-.... 

4 、J 

了'.."'ll明a
TQPI IF F圖tpAJ'M U:‘L 

.，曜. "咀凶[cts 倡“雄"
"‘SÐtrIfUnM. αJllSTIIIC JI國

_LE .... 

呢~.αA闡明國t咽

_.珊，訓"﹒臨，闢

、，
ω
n
H
U
M
M
 IET I'lM 

耳，

心董
司

'.~ 

‘ 

..一。﹒

' 

., 

"" S 

〈忌

、電h

、

ESE-h=" 

?
﹒
旬
，

、

YUEN L~的
- 叫曲... 

C' 一一一一一-一-..::;: --一句_.;-

制;1:彈!:iliw

F國"".

1~ J 有4
.、

‘、、)• .一
F弋一-叮F且...."...，、:';'毛';~ -

i 一平 証、

，川"乎h、‘、~
"法、、、

i 屯.，司W…

，一一

1‘ 

'­，-嘲

'---

._­ '-

N 832曲。

.'-
績..

T.國啊，-回

。-圖叫咱馳"

全是單路rz

'I\Æ到 LC械值B'/I明SSR正xø幽V

H訊SaJTY前IIW

'層驛站t結..
閥1f ~_T圖

D&VILOI'MDIT ﹒間閉目E

-

-正NT NO. CE 7t'圖

閣，伍國越闡明r

PIEI.JO岫叫R'tll<咽lUT

倚缸T I Of η 

4.2 
'旬_M

'‘'‘ 

白h‘

、

• 

" 
' 

n lmm叫 5'N 問翩 E 
:Z: I 

Ç'J ';..~ 

::: 

、

1
1

心

?
}
v
t
8
.
i
i
f

--4 

L 

',; " 島，今鈍..呵，可'.

1 月~- :..-:三 F
-';.:1 .!; 

‘一 , 

ilois 

"有

可

~，心，

叫1M CHUHC TSUEN 

、

" 

--- ...一一 一
、“

-
!、

‘k巴. ' , 
可、巴、、

.、/一‘-、
泣已f 、、

: 句…i叫肘弋B 、 . 
几句一 1 , 
~， .，''''''‘、­
P毯，几~、
，，.‘兵、

、 J 

、.'
‘ 

一一、可

.. ..血，、 pγ1

.... < 
刮目 .. 

-
'-_"_.____" _.1 也...-， --' 

> 

T、。?" ~ 

已戶、、;-.-.-._--\ "] 
ly 』 :L:1(

白

f 司→ ll
1 

, 
、

Jυ 、...，，~..

',,;,.\,A 
'Á 

心"

" 、\ 巴h

' 

_i.-~' 九、

K 
S 



~l2.Y 戶;ç.~、孔

丘/ 單一JXJJH
‘.~:........ ;，t'、-、_.:: -~-~ ..... 

了之 -? /'.: 、 \ 
fsu! 于 !r 一片

:-l一一一一可 于1一一一「:-l :-l :-l ~ 

〉
久
，

J
P

、

JU

‘
J 

-T ZLEY 

r-回「戶一ïL"l L"l L"l L"l L"l 「一「「一「一一一

t
J
r
.
-
d
z

、

i
i
i
1
i

』

I
I
?

圳
市M神

i
z
-
-
j
r
4
1
e
i

4

、

R
'
，
亦W
M
U
A一
-
b
、「

-
U
U
K
V

枷
-

4
1
1
4

、

JL-LLIAi 
斗
1
J
I
-
-
l仇，•• 

ι
J
r
.
-
2

可

r

f
l
~
t
t
f
h
r

、
、

-T-pjTril--
I

川
廿
R
f
u
J
Y
F

』
、
「
、

主一-" ! j 

1.， rf: ‘。;
ip tkt 、，

ili;iit 

。0''''

個“'"

制'LIZi 3 

“
z
p
h﹒
-
u
h
F
4

「

-
z司
間
，n
z

-
i

一
­

LF 

A
川
吋

凶
，

~
e

…
.:PL4 

" 

‘ 

/ 

" 
，'.一

Ja1 

9 

F~/I 

、、

、一也白，

石?于一一一一 ←一一 一一這位 -
、dF 

<:5 

1 

、

舟、
宮，

在

11 
r
e
-
-
嘲
「
•• 

。

T
I
t仆

「l
1
:

、.

-
n
o
a
。
叫
‘
E
的
h
Z
司
ω
C
R
Z

" 

(' ", 
d 一-:..- .。一

J 、R啞
的。智、

. , 

' 

,-

人
、、

'4
,
thw-

-
4

平
』

-
U

「

A
i
i
μ
-
1

昕

一
一

-
J
U
Z
M扑i
叫
一

-
v
\

叮
'
的

-et--

•. 

L
V
i
-
-
、

•• 
lzbih--

l
r
a
t
t
y
γ、
一
稅
1
、
「
y
o
-
-
-

一
，

Z
M
R
E
F
m
E

-hop:1 

~
‘
三
，
土
-
I
l
-
-
r

川
心w
u
h
-
-

，
口1

仁
、
心
。
沁
川

k
h
:
1

-
r
l
e
:
l
t
-
-

白

J

一

/
E
\
F
J
f

在
K
I
-
-

叫
J
j
F
W

S

「

t
g
e
e

、

1
1
.
i
l
f

們\
y
f，
J

﹒
斗
!
.
~
一
-

:
1
.啊
!
品
，
!
2
)
:
1

小
止
呼T
r

叮
叮
圳
工
，
a
s
i
-
­

J
t
J
'
f
t

一

-
I
J
r
h
-
L
A
o
h
可
:
h
H
R
S
I
-
-
-

F
h

…
才
叫h
昀V
J、
『-
w
-
J

、

h
s
b

若
干
-
卅
一

有•• 

j
a
u
k
-
i
u
，
了

υ
-
h

恥
，
叫

Y
J
d
J
t
r

，

1
.
F

J
、
、

d
G
h
e
h
z
仆

f
\…
嚕
一
沁/P
H
V
八
日
p
n
y
-門

1
{
f
'
r
t
f
π
 

四
日

H
V
e
e
A
t
l

-1? 

J 

吼一‘

一一一一

、.-- -.,. 

戶 一一， 一、﹒ .. .. 
~一一一-一一一一一一一一一可一一一一斗了 -

。 ι ，

.--,.... 
F 

lea 

d 

戶F一;，. _. l 

，、一-一

"_. , 

JLE­

-
戶
，
.

+P 

,\\ 1 

t: .. ~:); .:，、.. 
:"'::..:.:-- 't' r~. .' 

付之

、

f、).:.

γ 

J ~' .;、
J 心

、回﹒，

i . 
兮，

咱也~ ••• 

=
.
-
開
盼

"
r
.缸R
.
F
E
院
聶

E
E
盈
E
m
開.
e
•• 
E
L
-
F
，
.
械
開
=
.
帽
開
目

" 

.
E
z
F
m
"趾"
'
m
"
F
=
-
司
『
』
，
，
=
-
闕

•• 
' ••• 

a
.惆
.

=
-
R
←

r
R
講
巨
盔
，
阿
富
E
R
-
-
.
‘
.
蜜"
E
』
R
苟
言

'
，4『E
E
-
-
'
••• 

“ 
•••• 

-
-
F
-
z
m
闕
，
-
m
z
-
z

••••••• 

"
司
•• 
0 

•• 

, • 

..... FREm--" 

/ 

自自日自國

咐 :ij!

。令
、哼, 

φ 

F
R
Z
-
司
•• 
司
，
E
.
g
-
『

•• 
司
，
m
E
'
。
"
，
，
疇

。
"
的
當
•• 
bJ= 

••• 

3 
•• 
SEE-P 

后耳
,-r 
• 

•• 
r. 

說
星
"
F
E
B
-
-
-
z
•• 

z
u
m
ω
a
-
E
S
E
E
-
-
­

司
自
•••• 

司•• 5.'" 
•• 
F 

司
。
••• 

司
司•• 
', 
•• 
gp"."p 

a-zm 

•••• 

‘
"
的
••• 
E.R.-

'
，
E
E
置
，
E
.
R
.
-

•••• 

R2.z 

'
"
d『可
戶
，
•• 

重
』
祖
&
亡
國
真
心
F
圖
重
運
•• 

咽F
D
O
g
s
F
J

『

草
草
-
-
F
-
4
.
s
h
H

有

g 

.. " 

E 

國
司
通
伴
唱
m•• 

z
"
-
4
.
"
，
E
B
.
M
.
-
.，
司
"

.
"
a
E
z
-
-
司
•••• 

M 

,. 
_h'" .-. ._--

徊，



岫體訂

，.他L 0'區圖1_ ,. 1M MIU.IiI區1IES
.....揖 STA1U on‘.1.. 

2. AU. Lf唯U ItM. IMIIE__曙..，閣，•• ι 
“T國 Uftl.

J. .111:10 LI躍，.......咱國 El'I lC Gll: 11 ,_. 
ιE儡團..

A
Z
圖
I
l
l

\ 問
.
"
"
"
。
A鴨
、

、

c 
P 

阱，。雀，訓![ LÞ削

區翅岫恤咽酬' 
E目-闢m

亡2 臼削叫"削sr冒

~羽2 揖亂“a凡琨L&晶&缸{ωm叫勵叫

E2 援旭I叫‘恥叫1LM叫咱叫Y呢E 

、軒

m
H
ι
L
 
RP 

.."也岫

也MdE酬，鴨"即

... 閉目L[曙L

種叫阻圖-"闡

IÞEIlS t1t 1訓。團"“
'1I"f11I0111Ll咽且

TOP IF ,...,..t111 u:灑L
OTHfIt酬)J(cn ..... 
，但.5bT/fl"" ~n恤~"祖

01區口ICII .. f La 

,. 

CHUIIi SAH TSU臼

ι♂呵 τ 白已← 巴‘“ 
戶吋.

一.盼-ι- -.... ._.-"..-一-一
I ‘一 b

('-s-
.,- ，~ 

t句

、斗、8 屯...l戶^

-'--"l也可信了 :17;三
、‘老

r一

('1< 
,.. 

J 、‘白.00

1VWR旬

, lir 

曳
。可F

G戶
心

血，

、-，
，~~ " 

,. 
/ 

f 

. " 
'/'. 他切d

1 司令-

-副r HO. CE 11'. 

,.-

'I\ÆN LO闖關槍88 Fl.ClODI恤V

間恥SIIIUlY前1.01'

前驛站t結..

lII1J ~咽圓圓圓 _T﹒

---間Te四咱還Ii.. 
'--國函-國岫呵﹒呵

B<<lIIEElINl隅，由T

PREU闡明1<< IAY<到T

1HET 3 0F7I 

4.4 

全zrz

-

、

，卜，，- '.•.. 
'、

' 

、"...!t" , 

'" 

L 叭. .. 

、、、、一，
f 、"之.; 11 

-、、 1 缸-!、抖，口，
ι. 

、J 一、

", 1 ， 屯. ,1' , 
， '.....:.:-::ι 唔，‘.~--主~-(. .;;...;...品Z二 :!..,..._- ..þ.-一 闌干
ç ... ~ .;二 e 臂、\~~.，;正(.'L .. :{ " 一 f 叫一.'-，

';;，;:呻

• 、、 、 ... 吼一

i 、、、岳、. ..' ~， 
、自

!Ef f:jtvC/云:ph\i

「 何一_.叮 >.;::;;-.1_- 一
y、

. . . 

﹒ τ. 

、

2

，
AF 

'
，
、

、v

一，一，旬. - - ._-

、、

-
2
1

、

l

d 
h 

、寺、

''',. ..//"可\ '~\ 
可

A
‘
、
、



,.TES. 
,. .ιL 副區.'._IM 削ulllllE_S

....，..叮岫趟。，單...當.

2. M.L LfVÐ.S 岫[ ,. METUS liMIIl PI''':'''M. 
QATIIIII..o,. 

1. Cl ID LI““"關""‘a“‘...<國E﹒

"“-
LE間，

區豆司岫恤咽，

IT T TI 嘲蟬...... 

E立 DISTlNG叫

巨三三2 績也』t&[lL曲 m 翩翩，

崗位AME酬，隨翩翩

.... 籠........ 
叫:11 1α.... ""“ l帽
，也﹒間，叫“圖阻".. 
TCP CF 110M U喝，

TCP of F曲'TPITM LE提L

OTMEII f't蚣JECTS l胸籠a
們﹒晶晶TIFUJ凶區 α旨，他.:r.國

P俑... 摳， 到 TELI訓，

01‘ t lUlIt CF fUIW 

司，

時
間
扎
扎
", 

﹒叫心，

t 

A
a
I
前
，l
l
E

\ 

C φ 
電a

r 
心，令

J 

用
個
N
h
m
-
o
o0-0 

c e少-x -句F曲TPAJM

\\\ 

0'0團
.."融:a.OSE

maNNNOO 

.他

LCJCI(All.E 間A翎‘..... .. 

R
E
N
現
哩
。F

J 

1
心

F
e
-
-

.,...._-,....------- .-._.,-..- ._~-~_.__.♂牛一一..一一一

\'\i/ 
‘、"

1千二

\ι/ 

旭、

、

、

eJJil---

f' ./ 
, 

~-;...\ 
恥、

、

'、，
--\ 

、/

J 

-:-"1 

一月"'

、

戶.'

.1 

、'

d JE'. 

L4 

\\\\、、

四 2旬凸0

" 

.可

、“‘ .. , -

CI1 • 
{蜻句

-催蚵悶 CE lI'. 

睛N La伯IM'ASSR翩翩V

何恥隨祖ßY SlW\' 
'、

、‘ ENGI恆E﹒崎陪KII冒、、

‘ 
. 

、
-
-

11tfeli--ifi-­

d
'

、

~ 

g 
電!吋

SJti i J? 
這'! {, 

1!I.i / , 
ν 

VγL:?;?;;L丸心必eλJL
-一-抖12.十fE

i 

• .一

.一、 -、 一句

一\~""斗'"
-':;"'戶.;，-

\ 

' 1~}.. 

!.:-.4ι 

J 
W司，‘

a. 
" 

..-
Ii驛站t街..

NI1I' ~_T當

DIYIL.....,. .. 咽，

PII3.且，瞞自rt LAYOUT 

"直El' 4 0F7)

4.5 -

.、

、
• 也司自 - 一 有

' 

CJt • 
一楚自由

P 

' 

c 

/1 
i 

‘V 

一一…d

~_' --:'1( ，也 4

、4

...闕....IM

;' 

, " i 嗯，

J 
V 

..- ~ /1 
，才

'立

' , f 

、宜，

喝，而“

'、'、

16.. 
M鴨".1>'__ " 
。-酬 ... 司也呵

全是芳齡-E
一一 ' 

• ,
i{ 

-
品
-
，
，
白

'、

、r 

.' . 一、、‘吵 曰一μ 1 



圓1ES.

..“.L DI IlüS I個S~﹒E 1M ..ILLI~臣II<S
ωil.[S$ STArEI or眼1tI 1 st:，

2. .ιιLE眼LS 岫E'側1E1EAS _臣 NINC1PAL

DATLII 1..0 1. 

l. 曲 10 LI側目岫￡岫崎岫闢 ~T.IC Cl IO 
1"0. 

LE叫

鹿
"
惚
，2

門
，
M
N
M
O
O

'IIP。証.D 51ft LIW" 

O IlIECTI個 CE 仇。"

國
回亡三立 ExtSTlIG SUIPf. 

1< '1 “IIU TO 1[ F ILLED 10 且"<<0，，
ι一一-斗三三1 GIGUMØ L[曙L

一一一.__...，­
一一一一-_...-.-_..一一

........-.....--一一

AIm--

O AU 
e v' 、

t
A
Y
創

A 

\
開

SMW. TlU<<1tS 
‘'-VILl“語，心?、

.....-、 1
2 
2 

,. 

, / 
/ 

' 
/ 

' , 
/ 

/ 
/ 

/ 

i 一→一 ..'ι"...,..--• c" , 覓~+()O"

一一一一-_....，­
一一一......-......--一一

一一一一...----一一...---.-一一

一一一-_.-......-... ---_.....-
一一一...---，.--一....-.--一

/ 
4 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

' 
/ 

/ 
/ 

' 

.~.-.' .,-' 

可
抽

. . • 

i 

ll
•
lrift 
. 、

.

已UAMI酬，呢翩翩

""""""U呢L

呢:HlaUA C艙"51闢

ffiIlStll岫'"'間:“

TIP ..岫組 U種L

TOP .. fOO fPAI'M LE種L

OT雄風"恤，I[(T5 lJIOEJI 
"區單NTIfUl\IE α凶S1'lWCJI個

、軒

R
A
A
咕

", 

IEY I'l岫

'" 

CH 2-tii OO 

白 PROPOSEO WESr RAIL ROUTE 一.，.一…………...----戶."

P晶。1 岫SP IT AL 

、

i 白"

-
i
a
i

句

scuaehng 

白
、
a

￠

u
e
u
w
Q
E
a
-

、
的
心E
a
c
e

/ 

/ 
/ 

/ 
/ 

; I 

.1 ~ 
t 

Iï 
l 卡

J" i 

l/.-

N 8J~OOO 
‘一 f ...一

1 、

7 

-., 

~NO.CE 1W. 

CASTLE PE.u ROAO - YUEH L個6
一“一

Y\ÆN l.Of\怕回PASS F\.OOIl'II帆V

時姐姐lIJlY S1l.O\' 

叫‘

EN(醬缸用心自眉，翎T

ø-El' IOF 7) 

-,.-
霸"祉16..

NI" ,.....,.... _T. 
D&VILOPIIØ'I'.ØD 

" .團....恥.T"回- .. 

ggE誓旦EM 草

PREl晶扭曲Rt LA'IOOT 

4.‘ 恥"

宅
。

AV 
'
ψ
 

At 
、

------、----­;-------
|p一一一一一只
、、/ 1 

i I\ ,/ 
,;\/l 

_1.一、心 L.... .. 

「 l i\/. 
'FUT咽毆制 TAU

5ElIo4 ~I"G 
iU ST1個 \i
l l/、 \t

, '/、
I ..\J 、、、 l

i L一一一一一一迫

叮.. i .'，"、仁4 ，午，
?\、"

?、、F

P阻 01 INTERCHA.岫E

哼

，"一

"。

1<阻

', 
/4

, /J 
'/ 
'/ 
'/ 

/f 

/ 

/J 
// 

、
S
J
'
4
‘

1
/
/

戶
a
N
E
P
-
h
J
H
(
4、

i
f
J
r

、
t
d

﹒
令
/
/

可

-
i
μ
i
'
/
/

vh!dF/ 

j// 

// 
ydF 

/J 
fJ 

JJ 
FJ /r ', 

一

JF 

J 

"
f
i
-
-
1
(
i
l
-
-
t
t

三

~
f
U咐
。l
f
1、
一
­

了
、
計
一
『

j

】

-
u
-

一
­

，
→L」

J JF 甸甸 -

-品叫咱品之 l

! 息時; , I 
、'，:.…寸.:.::.; -~.'， :":::::..句:

')"':.伊 叫 ‘且也一。-一一'. ι 
一-釘.'一-一._--

-"一﹒‘ 一，也司- . _.......一一一一

也 r.-...... ;;: .J.";.-:::'. :.--'.--:';._~.':. 

4 、..;.，

i 、蚓、
一一--吋M位--..‘

一一

‘γ- 一-.'"一--1-;

一吋.' -干

'-"一ι.

一卡--，
N IIJJ叫d

可?也
3 

〈曰，



團體.. 

1..... 副區闢岫“ .. ε 岫 "IUII‘..
!.II..[SS STAlQ Onø.1‘-

，.他L Lt:雌" .. ε 胸10:，，，，圖M ，. IIIICI'，ι 

""111 ‘..... 
1. ..ωLI~S jj蛇 ... “岫闡III[TtlC CIlU. 

"“-
d籠圖自

P筒".証.D 5 1ft L11111 1T 

.闕 DI區C1I個"此圖

區翅祖祖閹了

IT T TI_岫叫

C.==J Ulsr岫叫
t';:/'~;~:I ~A.JO.~fILlD '0 ...，睡M
仁三二」之" ... ‘ .. "，雌L

EE 祖祖國航圓叫"""'''
U姐If"制圖... ... 闕...，
QCQMIATI棚

們-証.Lt:施ι

"時n闢 U帽L'團...‘﹒冊。"
Sl tE VISIIJ 

種."址..'"“釗岫

IÞElESIJII圖自..51闢

TOP..... Ll曙L
TOP IF f國ITPAJM LE耀L

指L情晶是 grMTE圖

.." 
u-<風ω﹒... 
O.攝制個1IIU.

4.7 

前w是16..
Nn TIUrI'CIaa_'" 
KftLOIOtI圖冊01'1咽，

一
步
φ
d
n
R
M
N

眩，傀儡

'I\.ØI lD闖關機ss flOαm帆V
時紹過UlY前\Ø

自區H日，姐陪F由lT

間也屬帥lNf( ~測到r

(IHEl' IOF lI 

-.-.國'--

/ 
/ 

/ 

γJ 

戶

一甸 甸一司.咽，

4 

、.e:: 

才站--一，

<: -. 可----一-~
、'"O;'.~. - ， ι?于--且『二、卒 ι

γ、 i~;" ---_ 

呵IÎ--一-FOF----hJf也哩旦迦叫Iω:一=之-----­
『『』』』一、、、\

『司、、、、、、‘、
、、、、

、、、包司

、.、、5 、、」
~λ 尸、

、、 i 、、
\1 、
、}、」、
丹、、、、、
\\ι\、
、、
、、

、、、
、 \ 

、、_. - -一、

、、、
、

『
0

、
、

、
、、、包

、

F -

, .‘. 
!心， ι

、、
旬也...一...屯，也

m
a
M
N
J
W
O

。

? 

1.3'

,-a 

CH 2+宮。。

\，......~ . "";-:、

I ﹒筒，‘
一...J'... '0<....一

f 

<.! 

__ 1. ..之 一卜←一…-+-

Ji i 叫
f loi tA 

~.~- " 1 ,1 !C' i 
‘ιi:i~~ 

ü;. .,', I H.l 
l 、

，何一. .一喝 一﹒
戶..-. 1 

:.L ....J. 

1;1.]..:..) 

行

、、、 L Y〈、

!可/‘~島…...
.，.....:...-e 耳聽­"施，咀... ε 

的
銘
、

~ 

.呵!

、、

可'.'

'. ..h ... 
g 、~一一一-r.. 字 , 

N~eJ4600 ._0 -j-
，一戶干一--1 →一~一-一一

i 

\ 

i\/ 弓，.-
-- ,-. 

J LJ , 
一:三~;.//

......~‘開 .'1..---......-..:--r-- ..-一-

f 志1 人 l

』、一

、..、，

\、\\



國Y軍缸

，他J.叫‘闢岫“ .. 重 l“別u......‘
.... 直祖訓a龍. .，祖國-，..

., .ι".雌UM提，.“國創凰"‘I'IIIIC I'''也
..，國 1 .-0 1 .

1. rAlt lD LI“lS Mf. IIGIIG &Q“‘nllc ~IO ,-, 
“....., 

區翅 岫叫Y

1I ! I 1 甜甜間

仁立 UIS叫“叫

~ =ω-Art咽，. ...叫

E司 也叫恥岫岫閻健

流.'CII.紛咱國".. 

~.STl I圈。“""﹒‘r.. "岫.."隨L

". .. ，咽TPaht U ‘ A 

."‘. MJ,JlCTS ‘ .. 摳，
NuorlfUN‘""‘繭""個0.._'" .他J.

L桐 IT (E IIQIIT fII T'UI闕，瓜，.. “'ATI‘ .. 

閹割 LOHG 1M'喝 R且lOIl'II帆V

時再撞倒lY訊tDt

~NO.CE 11'. 

-。鐘，釗 rtL'削 Y

。 1蛇口1個"缸"

"側.....，ε揖，

叫民
間

M
H

。

-“ 

/ 
' 

/ 

/ 
' 

‘ .. 
M
M明
月望
。

t 

' 

阿

、

、

\ 、

、

、

、

、

、

\ 、
、

、

、

自(CQlelfc r un。
Eu n 11." IlCUSS JII:)OIIØ 

扭
扭M
M
.。
。

‘-
1\弋

、寺、

、、﹒、

T 

、

'戶一, 

. 

、

Ti 

、

414l'jil--

A

早
斗
耐
|
|
|

' , 

/ 

' 

Jhir--ll

e 

:將叫，

i1l:'\ 

、
、
、

、

B<<lt噩ÐINl帽iI'ORT

開IEI.IO曲曲RY lA'IC划T

'--
IIHET 7 OF 1) 

~.. " ...., 

Mi.. 
，.兩輛 o

-國陶嘲圖司

金三呵之一軍全回

霸"祉16..
間..-祖國-，.

I&VILOPII血'"'0咧開回﹒

I 
l 
l -

I 
l l 

i --
l
! 
Ill­

-

'''''','''1''( 

ii
j 

、

1
.
-

4 

~ 

一間一一一一一

rfi旦司 :γJKai: j 三

:一?! ' ;“川;~1 一 |
4毛JECh~伊拉I..~ 了一l 川、
之T芒T3JJi-ι-P1亡三寸一γ­

E弓]i「 -LJi ifr-7, hJJ:!(! 
、 \LJi " )1iJiFK i』牛大 ~ ~-"'，，'=-::..-......川川冉d扭:

Eh臼可叫1f古控主三剖三三-jjJf;立;1-三-三亡J;

J?3亦句令v?已μ弋廿J廿于寸仇i刀l 、 伊 一 、仆i仆1 

川ir\交、~巴胚丘亡二二二三:二三主:三召;主L二三;夕 甲 、 i i\ ! 
一… ""\ f

1.且也工」斗之芋，一一之一-
不、JY/'

「hiLP
l 司

B
m
'
，

i
g
'

，

rL|II| 

l ClCl.ta..[ 0恥"
....,['1 

,.. ,‘ .. 

KIloli

--till--Illi--KI

ll
--L 


	22122014180340.pdf
	22122014180219

