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INTRODUCTION

BACKGROUND

ERM Hong Kong, in association with Scott Wilson Kirkpatrick (SWK),
Shankland Cox and Hydraulics and Water Research (Asia) Ltd, have been
commissioned by the Government of Hong Kong, Territory Development
Department (TDD) to undertake an Environmental Impact Assessment
Study (EIA) for the proposed reclamation and servicing of Tuen Mun Area
38 for Spedial Industries (hereafter referred to as the Proposed
Development). :

“The Proposed Development -comprises the following three elements:

Reclamation and construction of the Special Industnal Area (SIA) of Tuen
Mun Area 38;

~ The reprovisioning of the submarine outfall at Pillar Point Sewage
Treatment Works (PPSTW); and

The w1demng and re-—ahgnment of a section of Lung Mun Road adjacent
to Tuen Mun Areas 38 and 47.

The purpose of the EIA Study is to identify and evaluate the potential
impacts to the surrounding environment arising from the construction and
operation of the Proposed Development. In particular, the present EIA
Study assesses and resolves the outstanding environmental issues which
have been identified in the ongmal Expanded Development Study for Tuen
Mun Area 38. _

—

The EIA Study hence focuses on:

+ Noise problems from the construction activities;
Water quality impacts from the construction activities, including the
‘interaction between the reclamation and River Trade Terminal (RTT) '
construction and the discharge from existing or future'submarine outfall

and emergency bypass;

Off-site environmental impacts due to borrowing activities at the
stockpiles areas of Tuen Mun Area 16, Area 18 and Area 19;

The water quality ﬁnpact due to the reprovisioning of the PPSTW outfall;‘

- The traffic noise impact arising from the operation of the Proposed
Development; and

The potential landfill gas hazards of the nearby Siu Lang Shui Landflll
(SLSL) and Pillar Point Valley Landﬁll (PPVL)

ERM Hong KoNG ’ TERRITORY DEVELOPMENT DEPARTMENT
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1.3

OBJECTIVE OF THE EIA

The objective of the EIA Study is to identify and assess the potential

.environmental impacts associated with the construction and operahon of the
‘.Proposed Development. The specific objectives are:

i)  to describe the characteristics and requirements of the Proposed
Development;

ii) to'review the information and data including assumptions,
“ approaches, findings and recommendations of previous and current
studies related to the environmental aspects of the Proposed
Development;

_ iii) to identify and resolve the outstandirig issues and any other issues for

a complete assessment of all the environmental concerns arising from
the implementation of the Proposed Development mcludmg such
~ subsequent amendments/additions;

" iv)  to identify and describe the elements of the community and

environment likely to be affected by the Proposed Development.

v) to 1dent1fy, predict and evaluate the net environmental impacts and
cumulative effects due to the construction and operation of the
Proposed Development in relation to the éxisting and planned
community and neighbouring land uses;

vi) to recommend measures and specify steps, working procedures,

construction sequence, programme to minimise pollution,
environmental disturbance and nuisance arising from its constructlon :
and operation of the Proposed Development taking due regard to the
timely availability of the infrastructure;

" vil) . to identify and specify methods, measures and standards to be

included in the detailed design and contract spedifications, which may
be necessary to mitigate these impacts to within the acceptable limits
defined by the-Hong Kong Government's environmental legislatiort
and the Hong Kong Planning Standards and Guidelines (HKPSG); and

viii) to recommend environmental monitoring requirements necessary to
" ensure the effectiveness of the enwronmental protection measures
~ adopted.

STRUCTURE OF THE REPORT

" Following this introductory section, this report is organiséd as follows:

Section 2 describes the main features of the Proposed Development.

ERM HONG KONG _ i TERRITORY DEVELOPMENT DEPARTMENT
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Section 3 describes the existing and future conditions of the surrounding

* environment of the Proposed Development.

Sections 4 assesses the environmental impacts likely to occur during the
construction phase of the Proposed Development, together with
appropriate recommendations for their mitigation.

Section 5 assesses the outstanding environmental 1mpacts likely to occur
during the operation of Proposed Development and recominends’

' appropnate mitigation measures.

Section 6 presents the landfill gas hazards and safety precautlonary
requirements.

Section 7 recommends the environmental momtonng and audltmg
requirements for the development.

Section 8 reviews the overall conclusions and recommendahons of the
report. '

ERM HoONG KONG
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“highest astronomical tide level. The planned construction level will be

planned in the Public Dump reclamation area.

PROPOSED DEVELOPMENT

~ INTRODUCTION

The Proposed Development will involve the reclamation of about 60 ha of
land along the seafront at Tuen Mun Area 38 together with the associated
berthing facilities, roads and drainage works. The location of the Site is
shown in Figure 2:1a. It is proposed that the reclamation will be carried out
in two stage, namely Stage 1 and Stage 2. These will be advanced by a’
public dumping operation lasting for about 1-2 years. In addition, the
Proposed Development will also comprise of the reprovisioning of the |
submarine outfall at the PPSTW; and the widening and re-alignment of a
section of Lung Mun Road adjacent to Tuen Mun Areas 38 and 47. Details
of these various prolects are discussed in the following sections.

ADVANCED PUsBLIC DusmpP OPERATIONS

The site layout for the Advanced Reclamation by Public Dump is shown in
Figure 2.2a." Access will be from Lung Mun Road to an existing platform,
which will provide an area for the site facilities such as wheel washing and.
supervisor accommodation. Roadworks will be requn'ed associated with the
site access and the prowsmn of services.

Initially, temporary earth bunds will be formed by end tipping along the

seaward boundary of the Public Dump area. The material used for this
bund will be carefully controlled by inspection on delivery to ensure its
suitability. Any subsequent delivery of rock material will be directed to the
earth bunds to provide armouring to the seaward face. The temporary
earth bund will be constructed to “full height" which will be above the

somewhere between +5.0mID and +8.0mPD. No removal of marine mud is

|

As there are no specific sources of materials for dumping, the material will .

‘be of variable composition and quality. This will also mean that traffic

routes cannot be known, but it is anticipated that vehicles will use the major
trunk routes such as Tuen Mun Road, Castle Peak Road, Wong Chu Road
and thence Lung Mun Road to Area 38..

The supply of public dump material is generally subject to a number of

_ uncertainties and the rate of supply and type of material can rarely be

guaranteed. There is limited control that can be exercised over individual
sources and the material may vary from decomposed rock to construction

- debris, domestic and industrial rubbish.  Hence, the acceptance criteria for
_the constituents of public dump materials and details of licensing stipulated

in the Works Branch Technical Circular No 2/93 should be followed to
ensure that the material allowed to be emplaced is suitable.

"ERM Howe Kone . ’ TERRITORY DEVELOPMENT DEPARTMENT
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Folléwing the completioh of the Advanced Reclamation area shown in

Figure 2.2a, public dumping is planned to continue as part of the upper |
layer ﬁllmg for Stages I and II of the mam reclamation.

STAGE I RECLAMATION

The Stage I reclamation is the first phase of the reclamation and 15 curreﬁﬂy
proposed to be completed by the end of 1997 (see tentative work

programme in Figure 2.3a). As shown on Figure 2.1a, it encompasses the
following principal activities: -

Advance Reclamation by Public -Dumping aloﬁg the shoreli'ne;

Approxlmately 17 ha of reclamahon and associated dredgmg and ground

_ Improvement where necessary,

Approxnnately 400m of vertical seawall;

A four cell stormwater box culvert; and

Temporary seawalls:

The Public Dump operatibn will be as described in the previous section and |

the initial works will consist of establishment of the Contractor's site office,
workshops and possible casting yard. The latter is tentative only as
presently seawall blocks for many contracts are made on offshore Chinese
Islands, tlus being more cost effective for Contractors.

Assummg the appropriate hcences are obtained, dredgmg wﬂl be the initial
actvity. Approx:mately 375,000m’ of material is to be dredged of which

around 100,000m? is expected to be classed as contarmnated The dredgmg
will cover the following areas:

- Permanent vertical seawall'

Ternporary slopmg seawalls, and

" Box Culvert

It is expected that this will be carried out by grab dredgers and wﬂl take

around 6-9 months. Contaminated mud is_proposed to be disposed of at a

contaminated mud disposal pit at East Sha Chau whilst uncontaminated
mud is expected to be disposed of at the East Ninepins Spoil Disposal Area.

Once dredging for the vertical seawall has been completed work will start
on laying the rubble mound foundation upon which the concrete blocks will
sit. Construction of the vertical wall will be relatively independent from the

- remainder of the reclamation and will probably be completed within 8 - 12 -

months of award of contract. The rubble and rock foundation under the .

seawall will be placed by bottom dump barges or during the final stages by

ERM HONG KONG -
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1993 ° 1994 - 1995 1096 1997 1998 1999

acrvrres . Jquanmies] 191 [ Tl T PL LT T T [ Tel TTRT Te] T T YT Tel T T Ref-[6] T'F Ja] Jo[ ] | REMARKS
ADVANCED RECL. BY PUBLKC DUIMP ’ . Hate sssuanes to be 100 - 150 kocries per day (0.23 Mrum
1 Planqung Jyear) .
1. Site preparation Works Awat autherization under PSRO
3. Public Dumping . 0 Mcum .
STAGEIOF 51A
A. Planning and Design -
L. Foreshore & Seabed /Roads Ord. - == 27 A | FSRO) {imt gazetted 19.2.93. Reads lo be garetied in Jan 93
. i X X
2. Design k& Preparation of Docu. . | .o — 4 Z i 7]
3. Site lnvestigaton & Lab. Teating . . . 51 completed in Aug 93; Lab st will complete in34
4. Parrow Lands {f.and & Marine) - Bucrum arcus b be atlaled by FMC
5. Land Acquisition & Clearence . Existing STT shauld be terminiated when stage | works start -
6. Finalization of Tender Documents .8 N Assume no major design revision or amendimeni dus to ETA
7. Upgade Stage | Projectto Cat A - . . e - PM/TM to partial upgrade 321CL to cat A no Latter than [an 94
8. Additionsl eia Canmdiancy Study " - | ELA Study commenced on 19.1.M4; Stady period is 30 weels
Diall E1A report to be woued within 22 weeks
8. Tendee Procedures . ' . . [ rarcomm Mo pre-qualification
. € Construction . , Stage [ work will starl aller completion of the Eashern
1. Site Eatabkshment - . ra | temporary seawall at Shiu Wing's steelmal] site
2. Seawall 395m : -
3. Reclainiation & Vertcal Drans ,230Mcum . . : I Marine sand and tand sourced fill !
— |4 Suschacgng and Settlement 4 : — R = R . . <
5, Public Dumping 035 Mcum (rara i SO A P &7 A—— . Hale assutment Lo be 100 - 150 Locries per day {023 Mcu.m
€ Box Culvert F00m | rar Iyear
7. Roads and Drame : o — ‘Exclude Lung Mun Rd lrprov -
8. Apron Stabe, Wave Defleclor Wall 340m . . v .

STAGE Il OF STA

A. Planiing and Design.
1. Rosds Ordinance -
2. Design & Preparation of Docu, T . A |
J. Site Investrgahon & Lab. Teating .
4 Borrow Lands (Land & Marine) -
5. Land Acquisition & Cleacence . : w |
6. Finalization of Tender Doc L . .
7. Upgatle Stage [ Project o Cat. A - e 1. : .

Eorrow ateas o be allocated by PMC

No pee-qualification

B. Tender Procedures . [ v | .

C Corstruction
1. Site Estabbialuncnt . )
I Seawall - -7 5%0m . 2
3. Reclumation & Verbcal Draow 537 Mcum . .

5. Pultik Dumping 027 Mcumn T A
.¢. Roads and Deaine -
7. Apron Stabe, Wave Deflecior Wall

4. Supcharging, and Settlcmont 5 . 1. |

The Western temporary seawall of the RTT w aseramed
complete when stage [ work staris

Marine fill + Land sourced 4l + PFA

"Rt sasured to be 100 150 lormien per day {23 Mcuan/year)
Exclude Lung Mun Rd [mprov.

COMMGON - USER PIER L Ne .
‘A. Planning and Desigay - N ' | rar v aira y ., |
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€ Caratruction

550 x e A 4 o e 274
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NOTES; . . . ’
(a) Utilitics supplies inciuding sewez for connecban could be provided to the 514 only alier completion of Lung Mun Road iayprovments. .
. (b} Marine sand i asured to be the mujor souras of fill. Reclamation programune will be lengthoned substantially if anty land « bused fill s vsed . . LEGENDS
{<) The quantities for public dumping and the use of PFA for reclamatron will be tevieweal ata Intter atage. . EZZ ] ACTIVITY OF | MONTH
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{#) Marme mud undementh the loundations of the sexwall and box culvert is assumed lo be remaved without the need lor sp.ecul ground uinproveunt techougques.
{i) Earliest formation of the siles for CIF and CWTF w required. . -

FIGURE 2.3a - TENTATIVE WORK PROGRAMME FOR SPECIAL INDUSTRIES AREA IN TUEN MUN AREA 38
(PART OF PWP ITEM No 321CL) (AS AT: JULY 1994) '
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derrick lighter barges w1th their own grab for unloading. Seawall blocks
will similarly be placed by derrick lighter barges.

: zﬁqaproxin'wltely'94,000m3 of material, which can be mainly used within the

qore of the rubble mound foundation for the vertical seawall, is available at
Tuen Mun Area 16 with a further 86,000m’ of material of greater variability
available at Area 19. It is likely that both these stockpiles will be used

either under the box culvert or to form the seawalls. Use in the vertical

seawall would require double handling i.e. loading into a barge and then -
dumping. ‘

Port Works Division, CED have indicated that filling along the reclamation
edge will be kept at a level higher than the main reclamation area so as to
contain the fill materials as far as possible. - It is probable that the Contractor

+ will have to construct the temporary seawall along the Stage I and Stage II

interface boundary by marine plant with rubble and armour rock imported
from his own sources; from demolition of existing rubble seawall along the
shoreline and from the stockpiles in Areas 16 and 19, in conjunction with -
the reclamation work. This will be interspersed with the use of grab or
bottom dump barges depending upon supply.

-Marine sand will be used to ﬁll the reclamation up to +2.5mPD.. Sand will

be necessary to ensure that wick drain can be installed as intended, the
presence of boulders or construction material making this impossible.

The Fill Management Committee (FMC) has advised that the Stage I
contractor should supply fill materials from his own source. It is therefore

“expected that the contractor will make arrangements to import fill from the
- PRC.

It has been the consultant's experience in the adjacent reclamation work,
that reclamation will proceed in a stop-start fashion with completion at the
last possible date. The contractor will want to maximise public dump
material, as this will be supplied at minimal cost, whilst marine sand supply

. for filling below +2.5mPD from PRC may be delivered to other s1tes if

demand and hence price is high.

Given that it is proposed to complete Stage I 'reclamation by the end of
1997, reclamation excluding seawalls would need to proceed at a rate of
450,000m® per month. Much of this will be bought in by small self
unloading barges but if the programme becomes tight, a large ttailer suction
dredger will probably be used to bring about rapid completion.

The reclamation will be subject. to settlement which can be estimated by rule
of thumb to be equivalent to half the depth of marine mud. In areas where

. the marine mud has been retained the majority of this will not occur until

the wick drains and any possxble surcharge have been installed.

The box culvert, having the greatest sensitivity to settlement, will be the last
activity to be completed on the Stage I reclamation as it will be necessary to
ensure by ground treatment that large settlement of material under the

*. ERM Hong Kong : : . TERRITORY DEVELOPMENT DEPARTMENT
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 culvert outfall has been removed. Wick drams w111 be placed by crawler

units and it is likely the culvert will be precast and then placed by crawler
crane.

One or two bulldozers will be used to push material around including the
sand surcharge stockpile.

STAGE II RECLAMATION’

The Stage II reclamation will be similar to that for Stage I, biit complicated

by some uncertainty about the proposed timing of the adjacent River Trade
‘Terminal (RTT) Wthh is expected to be privately funded.

There is strong pressure for new facilities for handling mid-stream and
river trade cargoes so it is understood tenders will be called for the River
Trade Terminal Development this year. A two cell box culvert divides the
-RTT from the Special Industries Area (SIA) and it is this interface that needs
some consideration. The RTT if awarded in early 1995, will detail how the

- SIA/RTT interface is to be constructed as thls is expected tobea
requirement of the tender. -

However, for a consideration of environmental impact, it is not pertinent
who constructs the interface and for the purpose of this study it should be
noted that it must be constructed by mid 1996 to enable the Stage I
Reclamation to be retained. Therefore dredging will be required under the
* Stage II eastern boundary either for the SIA temporary seawall and or the
RTT drainage culvert. It is expected that dredging for the vertical and

sloping seawall will be completed within 6 months and will used g:rab
dredgers. :

The total volume of fill required for Stage Il is estimated to be 5.4 million
cubic metres of which 4.2 million m® will be below +2.5mPA. Thisis
proposed to be completed during 1998-1999 and will therefore require a
large trailer hopper suction dredger. CED advised the anticipated delivery
rate of fill for Stage I reclamation is similar to Stage [ reclamation, i.e. in the
range of 350,000 to 450,000 m® per month. FMC have indicated several

possible sources of fill including Urmston Road and PRC waters, although

no definite source is yet available.

Environmental effects would be minimised if the vertical seawall was

~ largely completed and sand "rainbowed" over the seawall by a trailer

dredger. However, "rainbowing" should be discouraged as far as possible.
In any case, great care should be taken during the "rainbowing" of sand

. behind the seawall for reclamation, sufficient buffer distance and good site

practice should be enforced to ensure'that the sediment loss due to this

. activity will be minimal. According to CED, it is expected that the Stage II

vertical seawall can only be partially completed prior to reclamation, leaving
a minimum gap of 100m wide for passage of marine plants.

ERM HonG KonG TERRITORY DEVELOPMENT DEPARTMENT
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Port‘Works Division, CED have indicated a preparedness to consider the
use of PFA below +2.5mPD for Stage II. For this the site boundaries (ie.

* vertical and sloping seawalls) would need to be completed It is not

expected that simultaneous delivery of PFA will be compahble with large
volume delivery of marine sand. PFA by its light weight reduces-the

" effectiveness of wick drains because it imposes a lesser load than normal

marine sand hence consolidation times will be longer. For thesé reasons the
use of PFA below +2.5m should be con51dered only in very limited areas in
the reclamatlon

LUNG MUN ROAD WIDENING

" Within the reclamation.area Lung Mun Road follows a cbmpletely new
. alignment. It will be constructed principally on existing reclamation and the

reclamation formed by public dumping.

'Construction of the realigned road will be no different from any other

similar standard read with the laying of subgrade and base course followed
by a flexible pavement. This will involve trucks delivering material, a
grader to trim and rollers to compact. Flexible pavement would be laid by

" spedialist plant. The existing road will remain open until the new road is

ﬁmshed

NI

REPROVISIONING OF THE PILLAR POINT SEWAGE TREAIMENT WORKS OUTFALL

The construction of the Pillar Point Sewage Treatment Works (PPSTW)

Outfall was originally intended to be part of the RTT project because of

complications in phasing upon the RTT developer. The design of the outfall |
reprovisioning works is being carried out by Drainage Services Department

- (DSD) and this will enable flexibility on the award of the construction

contract. If the RTT proceeds as planned the outfall can be constructed as
part of the RTT. However, if the award of the RTT is delayed it will be
possible to award the outfail as a separate construction contract to enable
the proposed timetable to be met. '

The existing outfall will be kept operational ur'\til‘thg new outfall and
overflow are in place. In this way a changeover can be instituted in a few

- days. -As can be seen in Figure 2.6a, the existing outfall bisects the RTT site.

DSD have programmed construction works to start in October 1995 and
finish in March 1998. Initially a reclaimed area of around 100m x 100m
would be required for the fabrication and jointing of the outfall pipeline and

- the construction of a pipe launchway. The pipeline would be pulled into

position by a pulling barge, segment by segment, as fabricated and joined

" by the fabrication yard.

: Pipe deli'very and setting up of the casting yard would take considerable

time and it would be towards the end of 1996 that the pipe trench would be
dredged and fabrication and pulhng began in earnest.

ERM Hong Kone : B TERRITORY DEVELOEMENT DEPARTMENT



The above construction method is one possibie option and is subject to

changes as the detailed design proceeds and further information of the RTT
becomes available. .

Construction impacts would therefore be the initial reclamation involving
100,000m? of rock and soft material during the early part of 1996,
Conventioned lighter and bottom dump barges would be used to form the
" surrounding sloping seawall for which a minimum amount of material
would need to be dredged. Contractors own source using small self
unloading barges from China would be probably used to complete the
reclamation. There is again the possibility of the use of PFA for filling
within a bunded area as was the case at the Urmston Road Qutfall.

‘Work would continue progresswely until early 1998 although major marine
works should be completed by the end of 1997.

ERM HONG KONG
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3.1

3.1.1

Table 3.1a .-

THE SURROUNDING ENVIRONMENT |

EXISTING CONDITION

_ Existing Landuses and Sensitive Receivers

' The Study Area is located at Tuen Mun Area 38 approximately 3 km to the
* west of Tuen Mun New Town. The proposed reclamation will lie in a

predominantly industrial environment between the proposed Siu Wing Steel

- Mill to the west and the River Trade Terminal development to the east. (See

Figure 2.1a)

b

' Other adjacent landusés in the area include: The Castle Peak Power Station

(CPPS) to the west and the China Cement Works to the east; a block making
factory under short term tenancy and the container storage area in the
immediate vicinity of Area 38; and the Pilar Point Sewage Treatment Works
(PPSTW) in Area 47 adjacent to the future RTT. In addition, fresh and salt
water service reservoirs, a government depot, the WAHMO Physical Model -
Laboratory and a series of fishermen's graves are also located in the vicinity
of the proposed development. (See Figure 3.1a) -

Residential uses are very limited in the Study Area and the nearest
residential areas are located in the Butterfly Estate and Melody Garden (part
of a PSPS scheme) in Area 28, approx. 2km from the Study Area. The
closest potentially sensitive receptor (800m from the site), the Vietnamese
refugee camp originally located in Area 46A, is reported to be vacated in

- early 1996. According to the Tuen Mun Port Development Study, the Lung
" Kwu Tan villages may potentially be resited to an area immediately =~
- north-east of Area 38 if the "Village Relocated" option under this study is

eventually adopted. This will however be after the Area 38 reclamation
works. '

The areas to the northwest beyond Castle Peak Power Station are mainly
small villages including Nim Wan, Tsang Kok, Tsang Tsui, Lung Kwu
Sheung Tan and Lung Kwu Tan (Pak Long, Nam Long and Sha Po Kong).
Table 3.1a shows the population distribution of the settlements. -

Population Distﬁ'bution to the West of Tuen Mun Area 38

Area ' . . : Pépulation
Nim Wan, Tsang Kok and Tsang Tsui - S 204
Lung Kwu Sheung Tan & : " 64
Lung Kwu Tan: Pak Longl _ 272
Nam Long- 128
. Sha Po Kong 328
Lung Tsai, Tuk Mei Chung ' 3 | s
Total o I 1048
ERM HonG KOoNG - o TERRITORY DEVELOPMENT DEPARTMENT
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3.1.2

Of these, the 204 villagers of Nim Wan, Tsang Kok and Tsang Tsui have all
been relocated as part of thee WENT Landfill development; similarly the
small number of villagers in Yung Long have been relocated 'as part of the
Large Thermal Power Station (LTPS) development scheme.

Other sensitive receivérs for the Proposed Development are the Sun Tuen
Mun Centre and the scattered village houses in the vicinity of Tuen Mun

Area 16, 18 and 19 where the stockpile materials are. proposed to be used
for the Area 38 reclamatlon .

Existing Traffic Condition

Road access into the reclamation area is by means of Lung Mun Road (D15} |

which runs from a grade-~separated intersection with Wong Chu Road

~ (Road P3) on the western side of Tuen Mun New Town to the power station
at Tap Shek Kok. '

To the west of P111ar Point, Lung Mun Road reduces from a dual-2 lane
‘carriageway to a single carriageway (approximately 7.3m wide) with -
occasionally fairly sharp bends and steep gradients. At Area 38 the ground
drops sharply away to the beach on the southern side of the road while to
the north there are steep slopes up to the existing borrow areas.

‘As part of the present EIA study, classified turning movement traffic counts
were undertaken in February 1994 to identify the existing traffic condition

along Lung Mun Road. The surveys were carried out at the following
junctions: :

Junction I:  Junction of Lung Mun Road ('D15) and Wu Tsui Road
(D28A);

Junction 2:  Junction of Lung Mun Road (D15), Mong Fat Street and Ho
| Wan Street (eastern end of Tuen Mun Area 38); and

Junction 3:  Junction of Lung Mun Road (D15) and Access Road to east

of Castle Peak Power Station (western end of Tuen Mun
~ Area 38).

The locations of these three junctions are shown in Frg-ure 3.1b.

The survey was unidertaken from 07:00 to -19:00 on Tuesday, 1 February
1994. The traffic counts were converted to a 24-hour figure by using a
12/24 hour factor of 84%. This conversion factor was adopted from the
Annual Traffic Census for Ting Kok Road (Station No. 5006), which links
Tai Po Town Centre to Tai Po Industrial Estate. It is considered that Ting

. Kok Road has a similar daily variation.of traffic patterns as Lung Mun

Road

, ‘Based' on the results of traffic surv'ey,. the morning and evening peak hours
were determined as 0745-0845 and 1630-1730. The highest trafﬁc volume was -~

indicated in the morning peak hour, WhICh is cons1dered as the peak hour

ERM Howc Kong TERRITORY DEVELOPMENT DEPARTMENT
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adopted for the traffic noise impact assessment. The surveyed turning
movements and links flows in the morning peak hour are shown in Figures 3.1c .
and 3.1d respectively.. '

" Existing Ecological Conditions

The original Expanded Development Study (EDS) for Tuen Mun Area 38 has
not identified the ecological impacts as an issue to be followed in the
implementation of the EIA. Therefore, no specific ecology survey has been
carried out in this area as part of this EIA. However, several ecology surveys
have been carried out in the Tuen Mun and Yuen Long areas, Wthh are
mcluded in:

the West New Temtones (WENT) Landf]ll Environmental Impact
Assessment @ - covenng the Nim Wan Area;

the EIA of the Proposed 6000 MW Thermal Power Station at Black

Point @ - covering the areas of Yuen Long, Black Point and Lung Kwu
Sheung Tan;

the EIA of the Tin Shui Wai Development in 1985 @ - prowdes useful
ecological data for the coastal area of Deep Bay;

EIA of Tuen Mun Port Development in 1992 %, Black Point, Lung Kwu
Tan & Lung Kwu Sheung Tan; and

- proposed Aviation Fuel Receiving Facﬂlty at Sha Chu: EIA, 1994 ©.
Provides useful -ecological data for the coastal area of North Lantau,
Urmston Road and Sha Chau.

These studies prov1de an ecological baseline picture of the area and below we
summarise a brief description of the ecology of the study area and outline
important areas in the vicinity of the study area. Ecologlcal impacts are further
considered in Section 4.2.12.. '

Terrestrial Ecology

A preliminary ecological review has indicated that the Area 38 SIA project area

comprise a length of approximately 550m of mixed rocky coastline and shallow
shelving sandy non-bathing -"beach" and sub-littoral areas through the .
proposed reclamations. The relative quality of these non-pristine areas is
considered low due to degradation as a result of the adjacent industrial land
uses. In view of this perceived low relative quality it is considered these areas

 may have already suffered damage to their ecological potenhal for nursery and
~ spawning Of marine blota

™ Mott, Hay & Anderson Hong Kong 11d (19é7}
" @ Environmental Resources (Asia) Limited {1991)

@ Binnie & Pariners (HK] and Shankland Cox (1985)
# Scott Wilson Kirkpatrick Consulting Engineers (1992)
® Environméntal Resources Management Hong Kong (1994)

. ERM Hong KonG _ ' s ‘ ‘TerrrroRY DEVELOPMENT DEPARTMENT

12



Other Ecologically Sensitive Areas (SSSI's)

There are several ecologically sensitive areas in the North West New
Territories. However, all these sensitive areas are outside the Area 38 study
area. They are described briefly in order to provide a general appreciation of

- the ecological resources in the area.. These include the SSSI's at Lung Kwu
Chau, Tree Island and Sha Chau, Castle Peak and Tsing Shan Tsuen.:

Lung Kwu Chau, Tree Island and Sha Chau (78.7 ha):” Approximately 4 km to the -

south-west of the Study Area, are located the islands of Lung Kwu Chau, Tree
‘Island and Sha Chau which provide habitat for an avifauna of ecological
interest. For example, Tree Island is the most important night-time roost site
for wintering Cormorants (Phalacrocorax carbo) in Hong Kong. These islands

- provide important resting grounds for migratory birds en route to Mai Po
marshes. :

Castle Peak (76.4 ha): The Castle Peak site consists of the summit and ravines

on the east and west faces. The grassy summit is the most important site for

Platycodon grandiflora, a rare plant which is protected under the Forest and

Countryside Ordinance. The ravines are forested with interesting and rare
. shrub species (eg Uvaria hamiltonii).

Tsing Shan Tsuen: This consists of two semi-mature trees of Cinnamomum cassia
(cdssia~bark tree) in Ho Shek Nunnery and Mr Tam Chung-pa's garden. This

- tree species does not occur naturally in Hong Kong but is confined to Kwangsi
Province in China. :

In addition to these SSSI's, the beaches of Lung Kwu Tan and Lung Kwu
Sheung Tan are believed to be the only breeding sites of the giant King Crab,
Tachypleus gigas in Hong Kong (Prof B Morton, HKU pers comm). Another
. species of King Crab, Tachypleus tridentatus, is also found in the area.

As works of the SIA com&ucﬁon will not be carried out within or in the
vicinity of these areas, and considering the distance of the SIA from these
SSSI's, these SSSI's will not be affected by the current project. As such, no

particular mitigation measures wﬂl be required to protect.these areas for thxs
pro;ect

Terrestrial Ecological Conclusion

The Study Area, despite its remote proximity to some valuable areas, is not of
major conservation significance in the context of Hong Kong as a whole. The
terrestrial ecology of the area has been greatly affected by human activity (e.g.
the Castle Peak Power Station and the China Cement Works), and is presently
experiencing further disturbance due to the construction of major
developments such as the Nim Wan WENT Landfill, the Power Station at Black
Point and the Shiu Wing Steel Mill. As a result of these activities, the present
ecology has been drastically changed from its natural state.  Within the Study -
* Area, nofauna or flora have been identified as rare or endangered, although .
several plant species are protected under current legislation. Better examples
of all these habitats EXISt elsewhere within the Territory.

" ERM HONG KONG TERRITORY DEVELOPMENT DEPARTMENT
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Marine Ecology.

The marine ecology of southern Deep Bay, the shoreline of Urmston Road, the’
eastern part of Brothers-Ma Wan Channels, North Lantau and Sha Chau
consists of semi-tropical marine and estuarine biota. Coastal waters of the
area lie at the transition point between the predominantly marine waters of
Hong Kong and the freshwater discharge from the Pear] River. The marine life
in this part of the Territorial waters is less diverse compared to more typical
marine habitats in the central and eastern waters of Hong Kong, although shell

and fin—- flshenes remain quite. productlve

The marine ecological resources in the area surrounding Tuen Mun Area 38 ar¢
mainly concentrated along the Urmston Road Channel. The marine ecology
records on Urmston Road are surmnmarized below. ‘

Urmston Road

-Rock Shoreline of Black Point: The rocky shoreline does not possess any

significant "tide pools" of the kind which provide diverse and highly significant
habitats in southern and eastern Hong Kong. A few flattened shelves have

been cut along the upper levels of the north intertidal shore of the Point but

these surfaces and attached organisms are inundated primarily during high
tides and during high winds and swells with turbid waters from Deep Bay.
Rocky crevices and exposed surfaces provide habitat for many snails and -
clams, and some crabs and other mobile animals in the lower layers of the tidal
zones.

Lung Kwu Sheung Tan: The beach area shows a wide tidal zonation because of
the low angle of beach and shallow intertidal area. This wide area of rocks
and ridges provides a good substrate for many organisms, while Black Point
ridge protects the area from the direct force of the northerly winds, swells, and
waves. A productive and diverse intertidal community occupies this beach.

The benthic biota consist primarily of soft, muddy bottom species, but the
diversity appears to be less than that reported in more open water marine
conditions south of Lantau, Lamma, and Hong Kong Island, and east of Hong

- Kong and the New Territories. The biota is dominated by urchins, the snail

Turritella, worms and crabs and is similar to that found in the vicinity of Castle
Peak Power Station and from more easterly areas of Deep Bay. Various species
of jellyfish, crabs, shrimps and fish can also be found.

In addition, two species of ng Crabs (Tachypleas) have been'-recordhe-d,‘
namely T tridentaus and T gigas. It is believed that Lung Kwu Sheung Tan is

the only breeding site of the latter species in Hong Kong.

Marine Mammals in the Vicinity of the Study Area

* Chinese. White Dolphins, Sousa chinensis, have been observed on many

occasions in the Urmston Road and Deep Bay area. The Chinese White
Dolphin is a rare species of cetacean and should be considered as a threatened

ERM Hong Kone . - _ TERRITORY DEVELOPMENT DEPARTMENT
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3.2.1

e_ndaﬁgered species. . As such it is listed under the Wild Animal Protection

Ordinance (HK) and the Bonn Convention (International).

The World Wide Fund (WWF) for Nature (HK) organised a dolphin-sighting

_ record programme starting in June 1990. More than 50 sightings were

recorded during the first year, until August 1991. Recent sightings show a
higher distribution of the Chinese White Dolphin in North-Western Waters
than Deep Bay and a higher number of sightings off north Lantau.

Based on recent communications with the AFD Dolphin Research Team they
have, so far recorded very few sightings of the Chinese White Dolphin in the
SIA of Tuen Mun Area 38, which indicates that probably there is no direct
utilisation of the site by dolphins. Nevertheless, AFD report that there have
been numerous sightings recorded in the adjacent Urmston Road area and it
will therefore be necessary to contain construction impacts within the Area 38
project site boundary to prevent impact to Sousa.

Marine Ecological -Conclusions -
The marine ecology of the Study area is not particularly rich or diverse and

there are no rare of endangered species with the exception -of the Chinese
White Dolphin. Little is known about the Chinese White Dolphin except that

it may have a preference for the Western Waters because of the estuarine water -

conditions. It is understood that researches carried out by other organisation
on Chinese White Dolphin are still on-going. Apart from the Chinese White
Dolphin, it is anticipated that the proposed development works will have

minimal impact on the marine ecology qf t.he study area. \

FUTURE CONDITIONS
Future Landuses and Sensitive Receivers

Landuses in the surrounding area at Area 38 may change in the future
according to the Tuen Mun Port Development Study (TMPDS). Two separate

- options are considered for Lung Kwu Tan under the Tuen Mun Port .
Development Study; retaining the current location and providing mitigation -
measures, or relocating the villagers to other areas. One of the relocation

- options initially considered is to relocate the Lung Kwu Tan villages to areas

45C and 46A. However this is not yet a committed development, and the
Director of Regional Services is planning to utilize Area 45C to accommodate
tecreational activities including a recreation/sports centre and horse riding
facilities. (Note The horse riding school in' Area 45 has been a committed

development which is now in operation. The land allocation for the rest of the '

recreational facilities including a golf—course-cum dtiving range and children
play area in Areas 19 and 45 is being processed.) With the relocation of Lung

- Kwu Tan, Area 45_C may be needed for housing rather than recreational

purposes. There is also a large number of new village house applications that
are either approved or under consideration in the Lung Kwu Tan area. As of

© March 1994, there is a total of 43 approved housing applications and 61
applications, under consideration. With the assumed occupancy ratio- of 2

" ERM HotG KoNG
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persons per small house, there will be an adchhon of 208 villagers in the near
future.

_ According to the TMPDS, the first option of retaining the current location will
-necessitate the revision of the Tuen Mun Port Trunk Road such that the

alignment of the road will extend further to the west, thus reducing the noise
impact of the increase traffic flow by increasing the spacing between the village
and the road. In addition, noise barriers and landscaping berms will have to
be installed along Port Trunk Road to further reduce the noise level travelling
into the village. The knoll to the north of the village will also have to be
retained in order to shield the residents from any hazardous events in the SIA
to the north, to screen unsightly developments and to allow the village burial
grounds to remain. _

~ The second option, involving the relocation of Lung Kwu Tan village to areas

45C and 46A would vacate the current Lung Kwu Tan village site for industrial
purposes. This large flat area (approximately 30ha) close to the Tap Shek Kok
Power Station would be accessed via a dual 2-lane trunk road and the primary
distributor road. In addition, the knoll to the north of Lung Kwu Tan will also
be retained to help shield the anticipated workers (18,200) who would be
employed in the general industry from the PHI industries to the north of the

proposed Tuen. Mun Port Development.

To the east of Area 38, the effected sites are the Butterfly Estate (Area 45C) and -
the Vietnamese Refugee Camp (Area 46A). However, the Vietnamese Refugee
Camp should be of minor concern as the camp is projected to vacate in 1996.
Also, a proposed crematorium, columbarium and funeral services centre
(proposed in the northern part of Area 46A) has met with considerable
objections from District Board members, and this matter is further complicated
by the proposed road alignment crossing Area 46A as part of the Tuen Mun
Port Development and the possible relocation of Lung Kwu Tan villages to this

" “area. In addition, there will be a R(B) development in Area 45 as specified on

the draft Tuen Mun Outline Zomng Plan No.S/ TM/ 8.

~ Future Traffic Conditions

There are two future traffic conditions need to be considered; the construction
phase and the operation phase. For the purpose of the present assessinent, the
"worst. case" design years 1996 and 2011 have been adopted for the
construction phase and the operation phase respechvely '

Constructwn Phase

. The traffic forecasts focused on three stages in estimating the future traffic

levels during the construction stage. The first step presented the future traffic
patterns in the study area without the proposed development. The second step

" predicted the traffic flow generated from the proposed development during the

construction phase. The final step illustrates the future traffic levels of the

~ study area under the 1nﬂuence of the construction phase of the proposed

development.

ERM Honc Kong . TERRITORY DEVELOPMENT DEPARTMENT
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To derive the 1996 trafﬁc ﬁgures w1thout Area 38 constructlon traffic, the
follovnng assumptions have been made

Pillar Poiné LandSill will be closed on schedule before 1996.
Pillar Point Vietnamese Refugee Camp will be closed in 1996.

Fu Kee and Fu Tai Container Storage Areas will be cleared at the end of

1994.

Shui Wing Steel Mill is currently under construction. The construction work
is expected to be completed in 1996. From the EIA study of Shiu Wing Steel
Mill, Tuen Mun Area 38, it is estimated that the mill will generate 868
vehicles per day in each d)rectxon including 828 heavy vehicles durmg the
operation stage.

Daily traffic associated with WENT Landfill will increase from 220 vehicles

per day in 1994 to 850 vehicles per day in 1996 in each direction. Traffic
generated from Tuen Mun Port in 1996 is insignificant and has not been

" considered in the 1996 forecasts.

- - Overall traffic growth of 78% per annum from 1994 to 1996 was allowed

for.

Ali_ the sites mentioned above are shown in Figure 3.1b

On the basis of available information, the daily traffic generated from the
Proposed Development was estimated as shown in Table 3.2a.

Traffic Compésition and Directional Splits of the Traffic Associated with Area
38 SIA Reduction in Construction Phase (Vehicle/day) '

Generated from the - Aftracted to the
Proposed Development Proposed Development

East of West of East of West of .
Area 38 Area 38 Area 38 Area 38

Constructjon’Vehicles
PFA _ 0 100 0 100
Rockfill . © 100 - 100 100 100
General - : 100 0 .10 0
Stockpile . . - 0 -0 300 0
Subtotal . 500 - 200 500 200
Dumping Vehicles ' 130 0 130 0
 Total 630 200 630 200

' IPuIvensed Fuel Ash (PFA) has been identified as suitable material for ﬁlhng

It has been assumed that 100 vehicles per day in each du'echon will be:

ERM HONG KoNG -
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reqmred for dehvery from the Tsang Tsu1 PFA lagoons or direct from the Tap
Shek Kok power station.

Land-base dehvery of rockfill was assumed to be 200 vehicles per day in each
-direction, equally split from the east and the west. It was also assumed that
100 heavy vehicles per day in each direction would be generated for general
use during the construction phase. Existing stockpile areas at Tuen Mun Area
16 and 19 should also be removed to.form patt of the SIA reclamation. It has
been also assumed that 200 and 100 vehicles per day per direction respectively
would be generated from these sites. However, based on the volume of the
stockpile materials, and the capacity of heavy vehicles, the traffic generated
from the stockpile area could last for as little as 3 months although the
contractor may take longer by removing materials intermittently. Although it
will be difficult to limit or control the actual delivery rate of public dumping

materials, it is reasonable to adopt an average figure for the traffic noise

- assessment. Based on the area of public dumping (Sha), the number of
. operating days in a year (295 days) and the capacity of typical dump vehicles

(6.6 cum), the construction traffic associated with the dumpmg material was
estimated as 130 vehicles per day in each direction.

The daily traffic flow with the proposed Area 38 development was obtained
by summing the daily traffic flow associated with the proposed development
and the total daily traffic flow without the development. :

In comparing with the 1996 traffic forecast from the Tuen Mun Port
Development (TMPD) Study, the estimated figures are lower. This is because
the TMPD Study assumed that the Area 38 development would be partly
operational by 1996, whereas this is not the case in the current work
programme for the Area 38 development.

Peak hour factors adopted for the 1996 forecasts without the proposed-

- development are based on the survey results and four factors were applied

along Lung Mun Road. The peak hour flow without the proposed Area 38
development is illustrated in Fzgure 3.2a.

As a'conservative measure, it was assumed that the peak hour flow factor of

the generated traffic is 0.15 and all the generated traffic is cons1dered to be
heavy vehicles. :

The comblned peak hour traffic flow of "Without Area 38 Development",
plus "With Area 38 Development" is. presented in Figure 3.2b.

Operation Phase

Four scenarios were considered for the 2011 trafhc forecasts durmg the

. operation phase:

- (@) With Area 38 Special Industries Area (S1A) development and without

Tuen Mun Port (TMP) development

(b) 'W1th both Area 38 SIA development and TMP development.

_ERM HONG KONG R ‘ ' “TERRITORY DDEVELOPMENT DEPARTMENT
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| (© : Without either Area 38 SIA developmeﬁt and “TMP development.
(d) Without Area 38 SIA development but with TMP development.

The Area 38 development will involve two parts :— 55ha of SIA to the west
of the development and 56ha of River Trade Terminal (RTT) to the east.
Based on the latest information provided by NTW Development Office,
Territory Development Department, the overall development programme
will be delayed for several years.  However, traffic forecasts for this study

will consider full development of Tuen Mun Area 38 SIA development
Scenario B for year 2011.

Construction work of the Shiu Wing steel mill is scheduled to begin at the
end of 1994 for completion by 19%. Although the 7.8ha steel mill was
considered to be part of the SIA, the site is totally owned by a private

~ developer. Therefore, the-impact associated with the steel mill will not be
‘considered in this Study and this traffic has been included in both the with

and without Area A38 SIA development cases for the operation phase in
2011.

The RTT will be situated to the east of the SIA and will generate about 3,000

' _vehs/day each way at full operation. This Study has not taken account of
the impact of this traffic, which has thus been included in both the "with"
and "without" A38 SIA development.

- The 2011 traffic forecast was mainly based on the modelled results from the
TMP sub-regional model which was validated during the Tuen Mun Area
38 Study. Both traffic conditions "with" and "without" TMP development
were investigated. Two scenarios were considered in TMP Study. The -

~ scenario with "Village Retained" resulted in lower fraffic volumes being
generated fromi the existing Lung Kwu Tan Village. For this study, the -
"Village Relocated" scenario was adopted where more traffic will be

~ generated due to the additional container backup land-uses allocated.

- The Area 38 SIA generated. traffic in 2011 was assessed from the TMP sub-
regioned model. All the generated traffic will initially travel along Lung -
Mun Road. Based on the results of traffic model, 75% of Area 38 generated-.
- traffic in 2011 will use the committed Foothills Bypass and the remaining

25% will continue to use Lung Mun Road.

The traffic situations for "Without Area 38 Development" cases were

assessed by excluding the Area 38 SIA. development traffic from the "With
Area 38 Development" cases in TMPD Study.

Modelled peak hour turning movements were extracted from the model
results to estimate the peak hour traffic figures, and peak hour two-way
link flows were then determined. Traffic patterns along Lung Mun Road for
the four scenario considered are illustrated as follows: |

Fzgure 3.2¢ ~ 2011 Peak Hour 2-way Link Flows, With Area 38 SIA
Development Without TMP DeveIOpment '
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Figure 3.2d - 2011 Peak Hour 2-way Link Flows, With Area 38 SIA
Development With TMP Development.

Figure 3.2¢ - 2011 Peak Hour 2-way Link Flows, Without Area 38 SIA
Development, Without TMP Development.

Figure 3.2f - 2011 Peak Hour 2-way Link Flows, Without Area 38 SIA"
Development, With TMP Development.
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CONSTRUCTION PHASE ASSESSMENT

INTRODUCTION

This section assesses the potential environmental impact during the.

construction phase of the Proposed Development. In parhcular the
assessment will focus on the followmg issues:

Water quahty impacts from the dredgmg and reclamation activities;
Potential noise problems from construction traffxc, and

Off—site noise and air quality impacts due to the borrowing activities at
the stockpile areas of Tuen Mun Area 16, Area 18 and Area 19.

The potential landfill gas hazards of the neafby Siu Lang Shui Landfill
(SLSL) and Pillar Point Valley Landfill (PPVL) during the constmchon stage

“will be addressed in Section 6.

WATER QUALITY ASSESSMENT

Introduction

As described in Section 2 the Area 38 SIA will be constructed in various
stages. The assessment therefore appraised the construction impacts on -

water movement, on suspended solids and bacterial concentrations arising

from the Stage I, I and RTT construction plus the impacts associated with
the discharges from the existing PPSTW outfall and the construction of the
reprovisioned PPSTW outfall. Particular attention was given to the potential
interaction between the SIA reclamation, the RTT construction and discharge
from the existing PPSTW outfall. ' '

The construction water quality impact assessment has assessed and

‘quantified the worst-case impact occurring during the various construction

stages.- Where impacts were predicted mitigation measures have been
recommended and EM&A requirements specified to ensure and audit the
efficacy of the recommended mitigation measures. The assessment has
mcluded water and sediment quahty issues.

In terms of water quality impacts the Area 38 construction works was sub-
divided into the following modelled scenarios; as agreed between TDD and .

CED..

Scenario 1:. Existing; comprises the existing prevailing conditions.

Scenario 2: Baseline; comprises the baseline conditions which include
the New. Airport. platform, North Lantau Development
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.(NLD) reclamation, and Black Point Power Station
reclamation in place

‘Scenario 3: Worst-case Stage I SIA Reclamation; comprises the
advanced public dumping strip, SIA Stage I filling (but
without the permanent SIA Stage I seawall in place), the
RTT Phase 4 construction and the dredging of the new
Pillar Point outfall trench, Scenario 3 comprises efﬂuent
discharges from the existing PPSTW outfall
Scenario 4: Worst-case Stage II SIA Reclamation; comprises SIA Stage
II filling, and the RTT Phase 6 construction and the

" completed the 1.7km reprovisioned Pillar Point outfall
{Section 5.2.6) construction. Scenario 4 comprises the
effluent discharges from the new PPSTW outfall. -

Scenario 5: Comprises the RTT Phase 5 construction, the SIA Stage [

’ and II Reclamation and the 1.7km reprovisioned Pillar

Point outfall construction having already been completed
but without the TMPD in place.

Scenario 6: Comprises the completed RTT without the RTT breakwater
" in place and the completed SIA Stage I and II and the

1.7km reprovisioned Pillar Point outfall construction, but
with the TMPD in place.

Scenario 7: Worst-case Stage I SIA Reclamation comprises | the same as

Scenario 3 but with the permanent SIA Stage I seawall in -
place prior to reclamatlon

The modelling results for the various scenarios are based on bacterial
pollutant levels generated by Pillar Point STW only, as agreed by EPD.
Background sources of pollutants comprising the North West New -
Territories (NWNT) Sewerage Scheme Qutfall and the Tuen Mun Nullah-

~ were not included in model boundary conditions. The reasons for the
. exclusion of these background sources of bacterial pollutants were that they

would effectively mask any impacts arising from the relatively lower -
bacterial discharges from Pillar Point STW. and thus negate the prime

purpose of the bacterial modelling which was to compare the 1mpacts of the
ex13t:mg and reprovisioning outfall.

' Assessment Criteria

It was agreed with EPD and CED that in view of the numerous stages to be

assessed the impacts to be addressed will focus on the elevation of

. suspended solids (5S) and the effect of the construction on E Coli.

concentrations in the vicinity of the Area 38 works.

ERM HoNg Kong
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Statutory Reqqireménts

-

Marine Waters-

'-Under the Water Pollution Control Ordinénce, Hong Kong waters are

subdivided into 10 Water Control Zones (WCZ). Each WCZ has a
designated set of statutory Water Quality Objectives (WQO). The proposed.
Area 38 works fall within the North-western WCZ. The WQOs for the
North-western WCZ were declared on April 1992.

Water quality. impacts from the construction works will be assessed with -
respect to the North Western Waters WQO, and in relation to the baseline
data collated from the EPD monitoring records and monitoring results
during construction. The WQO of most relevance during the construction

_ phase will be the S5 level parameters. Consideration of E Coli -

concentrations will be_ essential to ascertain the impact of the construction
on bacterial concentrations in the vicinity of the works affected by
discharges from the old Pillar Point outfall.

SS levels: ) .~ Construction activities must not cause the natural
ambient SS level to be raised by more than 30% nor
give rise to accumulation of SS.

E, Coli at Beaches: Geometric mean for all samples collected from March
to October inclusive must not exceed 180 E.Coli
counts/100mL (the Bathing Beach Sub-zone WQO).

E. Coli: For Secondary Contact Recreation Subzones and Fish
Culture Subzones: Annual geometric mean must not
exceed E. Coli counts 610/100mL..

The Technical Mer_nqrandum (TM) on Effluent Standards, issued under Section
21 of the Water Pollution Control Ordinance, defines acceptable discharge
limits to different types of receiving waters. Under the TM, effluents

- discharged into the inshore and marine waters of the WCZ are subject to
‘'standards for particular volumes of discharge. These are defined by EPD

and specifiéd. in licerice conditions for any new discharge within a WCZ.'

Marine Sediments

The sediments are classified according to their level of contamination by

. toxic metals as stipulated in the Environmental Protection Department

Technical Circular No. 1-1-92, Classification of Dredged Sediments for Marine
Disposal. The contamination levels presented in the Technical Circular serve
as criteria for determining the disposal requirements of the dredged

_sediments: Definition of the classification is as follows:

Class A -~ Uncontaminated material, for which no special dredging,
transport or disposal methods are required beyond those which
would normally be applied for the purpose of ensuring
compliance with EPD's Water Quality Objectives, or for -
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' Nullah.

protection. of sensitive receptors near the dredgmg or disposal

areas.

Class B - Moderately contaminated material, which requires special care
during dredging and transport, and which must be disposed of
in a manner which minimizes the loss of poIlutants either into
solution or by resuspension.

Class C -

Seriously contaminated material, which must be dredged and .
transported with great care, which cannot be dumped in the
gazetted marine disposal grounds and which must be effectively
isolated from the environment upon final disposal.

It should be noted that for sediments to be identified within a particular
class, only the concentration of one metallic species need be exceeded.

.EPD marine sediment contamination criteria are shpwn below in Table 4.2a.

Classification of Sediments by Metal Content (mg/kg dry weight)

cd Cr Cu Hg Ni Pb Zn
Class A 0.0-0.9 0-49 | 0-54 0.0-0.7 0-34 0-64 0-140
Class B 10-14 5079 55-64  08-09  35-39  65-74  150-190
Class C 150r 80 or 65 or 1.0 or . 40 or 75 or 200 or
more more more more more more more

Ba.éeline Conditions
Existing Conditions
North Western Waters - Water Quality

The waters to the north of Lantau fall within the transition zone between
oceanic and estuarine conditions. Silt and pollutant loads are brought mto

Hong Kong waters from the Pearl River creating seasonal variations in
water quality.

The water quality in the Lantau North area of the North Western Waters is
well documented by the EPD marine water quality momtonng programme.
Routine EPD water quality monitoring locations in the. vicinity of the works
are shown on Figure 4.2a. A summary of EPD monitoring data (for 1992)

_for SS and E Coli for these stations is given in Table 4.2b. North Western

Waters are well oxygenated in both surface and bottom layers, and as can

_ be seen from the summary the mean E Coli levels are around 100/100mL -

probably reflecting bacterial loading from the Pearl River and the Tuen Mun
\
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Table 4.2b

-

Summary Statistics of 1992 Water Quality of North-Western WCZ

1

Lantau Island . Tuen Mun
North _
Determinand - NM1 NM2 NM3
Suspended solids 114 125 138
{mg/L) . (3.0 - 30.0) (1.5~ 51.5) (2.8 - 290) -
E. coli (No./100 mL) 49 - 2 319
(20 - 110) QL2210 (180 ~ 560)
Outer Deep Bay ' Urmston Read
Determinand DM3 = DMs2 NMs, NMé - NM7
Suspended solids 106 81 129 94 130
(mg/L) . (30-290) (23-145) (22-137) (25-168) (27-367) -
"E. coli'No./100 100 55 . 9% 32 . 102 -
mL) (3 - 1500) (1-335) (23-232) (9-93). (45 - 467)

Reclamation and sewage outfall construction activities are likely to increase
the suspended solids concentration in the water in the immediate vicinity of
the works. The levels of suspended solids in the water varies with the
season and tide as well as the flow and depth and the depth-averaged
suspended solid mean concentration for the 6 nearest routine EPD
monitoring stations for 1992 was 12.2mg/L. The currents in the Urmston
Road area south of Area 38 are fast moving offshore with velocities as high
as 1m/s. :

Water quality of beaches along the shorehne of Castle Peak Road is
generally poor (Butterfly, Castle Peak, Kadoorie and New Cafeteria beaches)
and Old Cafeteria is ranked very poor (Bacterial Water Quality of Bathing
Beaches in Hong Kong, 1993, EPD Publication) as a result of sewage
discharge from the Pearl River and Sham Tseng and Tuen Mun nullahs.

/

Future. Conditions

- The implementation of the Livestock Waste Control Scheme and the

declaration of the North Western WCZ, suggests that the water quality will
improve with the reduced pollution loading from the surrounding
environment. However, it should be roted that the poliutant loads
transported by'the Pearl River, a part of which flows intc Hong Kong via
the Ma Wan Channel during the wet season, will still influence the quahty
of the Hong Kong Waters.

Marine Sedzments

Sediment quality data is available from the Area 38 CED Sediment Quality

" Report (Annex E). The CED sampling programme was conducted between

May to August 1993 and involved vibrocoring of marine sediments at the -
proposed site for Tuen Mun Area 38 SIA. The samples were analysed for

heavy metals and the results of this analysis and comparison with the EPD
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Table 4.2¢

4.2.4

' marine sediment contammatlon criteria (Table 4.2a) are summansed in Table

4.2¢c below.

Sediment Data for Tuen Mun Area 38 S'IA

)

Parameter Concentration (mg/kg . Classification Class

' dry weight) - Criteria '

mean (range) (mg/kg dry
| | weight)*
Chromium (Cr) 35.6 (7.2-61.6) 50-79 B
Copper (Cu) 277 (32-1031)  65ormore © C
Lead (Pb) | 332(209-919)  J5ormore  C
Zinc (Zn) - 774 (17.7—1.25.8)- , 0-140 A
Cadmijum (Cd) <011 (<0.11) - 0.0-09 . A |
Nickel (Ni) 17.6 (3.9-32.9) 0-34 A
Mercury (Hg) - 027 (<0.02—1.75) "1.0 or more C
Note : *° Classification of Dredged Sediments for Marine Disposal - Technical Circular No. (TC)
No1-1-92.

Source: Redamation and Construction of Assodated Infrastructures for Special Industries Area in
Tuen Mun Area 38, Stage | Works, Sediment Quality Report, October 1993,

~ As shown in Table 4.2¢, the results of the sediment quality analysis indicate.

the sediments in the site area are classified as Class C for parameters
including copper, lead and mercury and therefore are classed as seriously
contaminated. Regions of CIass C contamination are shown in Annex E and
Figure E1.

It can be seen that not all the 'samples were of Class C contamination.
Water Sensitive Reéeipers :

The potential water sensitive receivers hkely to be affected by the Area 38
construction works comprise local gazetted bathing beaches, nearby water

intakes. and more remote sensitive water bodies and include the following:

Castle Peak Power Station (L_PPS) Cooling Water Intake 1;

~ CPPS Cooling Water Intake 2;

the gazetted Butterfly Beach;

the gazetted Castle Peak Beach;

the gazetted Kadoorie Beach;

the gazetted Cafeteria Beaches (New and Old); and
Deep Bay. *
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Eleven stations have been identified to represent sensitive receivers .
including the two gazetted beaches and CPPS cooling water intakes. The
locations of these stations are shown on Figure 4.2b. The Ma Wan Fish
Culture Zone (FCZ) is located about 12km east of the proposal works and
the impacts to this FCZ will not be addressed in the assessment.

Potential Sources of Impact

Water Quality

The potential sources of construction lmpacts on water quality include the

following:
dredging and filling’ (reclamahon) activities leading to elevated-
suspended solids concentrations;
sewage outfall construction activities, including the marine dredgmg
required to form the outfall trench leading to elevated suspended solids

" concentrations;

public dumpmg act1v1t1es leading to elevated suspended sohds
concentrations;
the impacts of the construction activities on the bacterial concentrations at
nearby sensitive receivers and in the immediate vicinity of the
reclamation and any temporarily embayed areas and other construction
works associated with sewage discharges from the old Pillar Point outfaIl
and '

- the impacts arising from dredging of marine sediments.

Marine Se&iments

"The potential environmental effects of marine sediment disposal will vary

according to their level of contamination. The construction of the seawail

- and the box culvert will require the dredging of approximately 100,000m?* of

seriously contaminated marine sediments (assuming that the Im thick layer

- at the surface is contaminated) and approximately 276,800’ of moderately

contaminated or uncontaminated mud. In general, water quality impacts
from marine disposal may include:

suspension of solids in the water column during dredging and marine
sediment ‘dumping with the likely consequence of reducing the dlssolved
‘oxygen level;

disturbance and suspension of previously dissolved organic and
inorganic materials such as ammonia sulphides and heavy metals; and
release of suspended solids due to leakages and overflowing of the
barges during transportation.

All of the above can result ina deterioration in water quahty and may have
an adverse effect on marine biota. :

In order to minimise any potential adverse effects from marihe disposal, the
Hong Kong Government has allocated gazetted marine disposal areas which
are allocated by the Fill Management Committee (FMC) and EPD,
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depending on the r{uanﬁﬁes and levels of contamination of the spoil to be
disposed (Works Branch Technical Circular (WBTC) Nos. 22/92 and 6/92).

In addition, the project development (CED CE/ Port Works) must satisfy the
" appropriate authorities that the contamination levels of the marine
~ sediments to be dredged have been analysed and recorded. According to
WBTC No. 22/92, this will involve the submission of a formal Sediment
Quality Report to DEP, at least 3 months prior to contract tendering or
dredging, whichever is earlier. The sampling and testing programme _
should include the number and locations of sampling stations, the types of

samples to be taken (eg, surface grab, vibrocore, etc), the depths of sampling

_required, and the types and riumbers of tests to be undertaken according to
the WBTC No. 22/92. Knowledge of the levels of contaminants present is
required to ensure that the correct dredging, handling and disposal .
procedures are followed. Under the terms of the WBTC No. 6/92, the

_rationale for the removal of any volume of contaminated marine sediment
must be directed to the Principal Government Geotechnical Engineer

(PGGE) who acts as adviser to FMC on this matter.-

Int all cases the EPD will advise whether open dumping is environmentally
acceptable, or whether disposal at a designated exhausted marine borrow

. pit is required. Any environmental conditions to be imposed with the ‘
dumping licence, and special disposal arrangements will also be specified at
this time. The FMC will finalise and inform of the disposal allocation of
any volume of contaminated marine sediment. Any further conditions

relating to the management of the disposal area will also be specified at this
time. :

For contaminated marine sediments, special disposal arrangements
* comprising concealed disposal in designated marine borrow pits will be
necessary. With a volume of less than 500 000m® uncontaminated marine
sediment, application for the marine d15posa1 at gazetted marine disposal’
ground will be required from EPD. Specific dredging procedures which are

required to minimise any potentlal water quality 1mpacts are discussed in
Section 4.2.9.

The dredged marine sediments will be loaded onto barges and transported
to designated disposal sites depending on their level of contarhinants. . The
only disposal site at present designated for the disposal of contaminated
muds is the East Sha Chau Contaminated Mud Pits. It will be the
Contractors responsibility to ensure that all drédging and disposal methods
are in compliance with the guidelines specified in WBTC No. 22/92. The
Contractor will be required to supply the barge(s) for removal and dlsposal
of these marine sedJments

The number and sizes of barges employed by the Contractor will depend
largely on the volume of marine sediments, dredging schedule and
operation plan. It will also be dependent on the turnaround time for the
" barges between loading, transporting and deposition of marine sediments
and returning to the dredging area. Hence, the designation of the disposal
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42.6

sites may have an effect on the dredging plan, the capacities and the
number of barges utilised,

. Assessment Methodology

The construction virnpac:ts were quantitatively assessed using the Water
Quality and Hydraulic Model (WAHMO) suite of computer modelling tools.
Sediment plume, tidal flow and effluent plume modelling were required to

" quantitatively assess the construction phase impacts on water movement

and quality.

It was ag;reed that as the larger area WAHMO models of the North West
New Territories (NWNT) coastal area have been recently calibrated using a
large set of field data the tidal flows are well validated for the area of
interest for this EIA and thus it was proposed and agreed that these ensbng

_calibrated modele (grid size of 100m) should form the basis for all further

model studles

Initial water quality studies ascertained the extent and grid size for the

detailed WAHMO models, and the results are described in the Technical
Note on Model Boundary Selection in Annex D. The extent of the modelled
area should be such that any pollutant released either during the '
construction phase or from the reprovisioned outfall would not be
transported beyond model boundaries at concentrations likely to affect the
results of simulations (0-70 E.Coli counts per 100ml). The resultant Study
area for the NWNT WAHMO model runs is shown in Figure 4.2b.

For Scenarios 3-5 and 7-8 wet and dry season spring tides were simulated
as being likely to cause the worst construction water quality impacts, for the
intermediate stages of construction. Suspended solids results weére
produced in the form of contour plots of the sediment plume and time
history plots of suspended sediment concentration at selected stations
shown in Figure 4.2b. ‘Representative bacterial plume modelling results have

_ been produced in the form of concentration/distribution plots (colour) of

the E Coli plume and time history plots of all E Coli concentrations are
included.

The sediment plume model and tidal flow (water mdvement) elements of

. WAHMO were run by the CED Port Development Division. The EPD

Water Services Group ran the bacterial plume model element.

Details of the modelling area, calib_raﬁon, boundary conditions and ‘sediment
generation rates assumed for each scenario are presented in Annex A.

 The bacterial plume model was used to simulate both the existing and new

Pillar Point outfalls. The existing Pillar Point outfall was simulated for
Scenarios 1-3.and the new Pillar Point outfall 51rnu1ated for Scenarios 4-6

" and 8.

The existing Pillar Point outfall was taken to have a BOD loading of
30.22ton/ day with an E.Coli factor of 1.02: The E.Coli loading for the new

ERM HONG KONG” TERRITORY DEVELOPMENT TJEPARTMENT

29



42.7

Pillar Point outfall was taken to be 4.8x10' counts/ day as descnbed in
Annex A.

Evaluation of Impact

Annex A shows the results of the tidal flow modelling. Annex B conteins
- impact result figures for sediment plume (contour plots and time history

plots) and Annex C comprises the tlme hlstory plot results of the bacterial
plume modelling.

Tidal Flow Modelling .

The simulations of the varipus construction phases show that a small area of
stagnant water will be created between the Area 38 works and the RTT .
development. Another feature of the tidal flow modelling is that the’
reclamations djvert the tidal flows immediately offshore of the works
towards the Urmston Road. Otherwise, the Area 38 reclamation has no
further effect on the tidal flows. The tidal flow model results were used to
provide the inptit data into flow the sediment and bacterial plume models.

" The modelling of the existing conditions show that the tidal flows in the
area of the north-west New Territories are mainly constrained by the deep
‘water channel of the Urmston Road. There is no difference between the

existing (Scenario 1) and baseline (Scenario 2) conditions in the region of the
Area 38 reclamation.

Sediment Plume: Scenario 3

Sediment plume modelling was carried out to simulate the worst case
construction scenario for the Area 38 SIA Phase [, which included the SIA
Phase I filling, advanced public dumping strip, the RTT Phase 4
construction and the dredging for the new Pillar Point outfall trench.

The contours of the sediment plume show the maximum flood tide extent. of

the plume covers the mouth of Deep Bay and extends a large distance into
the bay itself (Annex B). The suspended sediment concentrations within the
bay are in the range 0-5ppm with isolated spots in the range 5-10ppm. The

~ contour plots show a decrease in suspended sediment at HHW from the

peak flood tide which indicates the sediment is settling out. The suspended
sediment concentrations then rise on the peak ebb tide, which shows the

recently deposited bed material is being eroded and would then be carried
towards the mouth of Deep Bay.

The maximum ebb tide extent of the sediment plume is east to Ma Wan
with the suspended sediment concentrations in the range 0-5ppm. The
plume is shown to travel past Ma Wan to the north and to impact on the
Kowloon side coastline to the east of Ma Wan. The sedimerit concentrations
‘at the Ma Wan fish culture zone are below the SS WQO's and thus this
stage of the Area 38 works will not impact on this fish culture zone.

" The WQOs require that the construction work should not cause the natural
. ambient SS level to increase by more than 30%.

The natural variation for
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suspended solids ranges from 2.3 to 29 for the Outer Deep Bay and 1.5 to
51.5 ppm for the North-Western Waters. The majority of the plume has
suspended sediment concentrations in the range of 0-5ppm. There is a
small plume of higher concentrations, greater than 5ppm, generated by. the

- Area 38 filling which extends towards Castle Peak and into the bay adjacent

to the proposed Tuen Mun Port Development (TMPD). Within this plume
there-are regions of much higher suspended sediment concentrations,

. greater than 20ppm. These 'hot spots' are located in the area from the Area

38 works to Castle Peak and a separate area adjacent to the TMPD.

In géneral the time history plots show high suspended sediment

' concentrations in the near to midfield area of the works with a large

decrease north-west past Castle Peak, as can be seen on the Urmston Road
station compared with Station 3 and smaller decrease east past Pillar Point,
as shown by the Pillar Point station against Stations land 2. -

" . Maximum su5pended sediment concentratlons are 56ppm and occur at

Station 3 for both the wet and dry season spnng tides Wthh are in excess of

. the SS WQOS

The CPPS is considered a sensitive receiver in that the SS levels wit-hi-n 5km
radius of the intake have to be kept below 150ppm. The sensitive receivers
of Castle Peak 1 and Castle Peak 2 are the cooling water intakes for the
Castle Peak power station. At Castle Peak 1 the maximum suspended
sediment concentrations are 10ppm for the dry season spring tide and 8ppm
for the wet season spring tide. The plume does not impact on Castle Peak 2
as it is sheltered by the headland, as can be seen on the contour plots of the
sediment plume. The S$ levels will be lower than the 150 ppm limit and
this CPPS will not be 1mpacted by the works.

The sediment plume does not impact on elther of the sensitive receivers of
Butterfly Beach or Cafeteria Beach.

As the WQOs ‘for SS were exceeded a further scenario with rmtlgahon, Scenario
7, was considered and this is discussed later.

Bacterial Plume: Scenario 1 and 2 (Existing and Baseline,” Existing Outfall)

The results of the bacterial plume modelling show the plumes maximum extent
to be north to Shekou and east to Ma Wan. ‘However, the concentrations at the
limits of the plume are very low. The plume travels a short distance beyond
the entrance to Deep Bay with E.. Coli concentrations less than 2000
counts/100ml. At the eastern extent of the plume the concentrations are even
lower, although there are some localised high concentrations on the coastline
to the east of Ma Wan. The time history plots at the various station show -

~ distinct spikes as the bacterial plume impacts on each station (Annex C).

The bacterial plume does not impact on Cafeteria Beach in identifiable
concentrations. The only impact on Butterfly Beach is during the dry- season
spring tide and comprises a distinct time history plot spike of around 5,000
counts/100 ‘ml for both Scenarios 1 and 2 which is high, although it is likely
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that the annual geometric E. Coli concentration mean would be below 610
-counts E. Coli per 100 ml.

Bacterial Plume: Scenario 3 (Existing Outfall)

Bacterial plume modelling was carried out for S¢enarios 2 and 3 which are the
baseline and SIA Stage I cases respectively. Simulations were carried out for
‘wet and dry season spring tides to assess the impact of the SIA Stage I
reclamations on the -discharge from the existing Pillar Point outfall. The time
history plots of E. Coli concentrations at various stations are included in Annex
C. ' ' '

The maximum extent of the bacterial plume for Scenario 3 is north to Shekou

and east to Ma Wan which is the same as for Scenarios 1 and 2. However, the

. concentrations at the limits of the plume are very low and there is no
perceptible difference in the bacterial concentrations at the plume extremities.
“The E. Coli concentrations are below the relevant (Section 4.2.2) E. Coli WQOs

‘ _at Ma Wan and thus no impact is predicted on the fish culture zone. The

plume travels a short distance beyond the entrance to Deep Bay with short-
lived E. Coli concentrations less than 2000 counts/100ml. At the eastern extent
of the plume the concentrations are even lower, however, there are some
“localised high concentrations on the coastline to the east of Ma Wan.

" Comparison of Scenario 2 against those for Scenario 3 indicates that the works
have little effect on the far field plume. In the area of the works the
comparison indicates some embayment of the plume with the area of local
concentrations increased (I—'igure 4.2.7a).

. The time history plots at the various statxon show distinct splkes as the
bacterial plume impacts on each station.

It should be noted that the station Pillar Point is covered by the RTT works
and so no readings are given for Scenario 3.

The bacterial plume does not 'impact on Cafeteria Beach in identifiable
concentrations. The only impact on Butterfly Beach comprises the dry season
spring tide time history plot spikes for Scenmario 2 of around 5,000
counts/100ml which is a high E. Coli concentration. This impact is not evident

for Scenario 3 and thus the Area 38 Stage 2 and associated Scenario 3 works

' lead to a localized improvement over the existing (Scenario 1) and baseline
(Scenario 2) situations.

In genei'al the time history plots of E. Coli levels show that the works have had

little effect on the dispersion of the bacterial plume, except in the immediate
‘ wcuuty of Area 38..

Sediment Plume: Scenario 4 (Reprovisioned Outfall)

The sediment plume modelling for Scenario 4 simulated the construction of the
Area 38 SIA Stage I filling and construction of Phase 6 of the RTT.
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The contours of the sediment plume (Annex B) show the maximum flood extent
of the plume extending within Deep Bay and covering half the mouth of the
bay. The plume within the bay is diffuse with the majority of the suspended
sediment concentrations in the range 0-5ppm. As shown previously, with
Scenario 3, sediment settles out at HHW and is then re-suspended during -

- peak ebb tide and carried towards the mouth of the bay.

The maximum ebb extent of the plume is east to Ma Wan with concentrations
in the range 0-5ppm. The plume travels past Ma Wan to the north in a
narrow band along the mainland coastline. -

During the dry season the suspended sediment plume is generally confined to
a band between the NWNT coastline and the outer edge of.the deep water
channel of the Urmston Road. The wet season simulation exhibits different
behaviour with the plume spreading further to the south and west. The plume

in these areas is very diffuse with concentrations in the range 0-5ppm.

A small plume of higher concentration, 5-20ppm, is formed from the works to

beyond Castle Peak and into the bay adjacent to the TMPD. Within this plume
there are small 'hot spots' concentrations greater than 20ppm, in the area from
the works to Castle Peak and adjacent to the TMPD. '

The time history plot for Station 1 shows very high suspended sediment
concentrations, greater than 60ppm. This is due to Station 1 being in the
immediate vicinity of the filling operation for the Area 38 Stage Il and will thus
not be used for comparison against other stations. No concentrations are

~ recorded by the Pillar Point station as it is covered by Phase 4 of the RTT.

In the dry season maximum concentrations occur at Station 3 and are
approximately 40ppm. At the other stations concentrations are much lower.
In the wet season higher concentrations are present at Stations 2, 3 and 5 with
maximum values being 60ppm, 37ppm and 40ppm respectively. The greater
spread of the sediment during the wet season is due to the higher tidal
velocities and the presence.on the surface layer of low salinity water.

At -the further field statlon .of Urmston Road' suspended sediment
concentrations are reduced from the nearer field stations. The peak values are
5ppm for the d.ry season and 15ppm for the wet seasor.

The maximum concentratlon at Castle Peak 1 occurs during the dry season and
is 20ppm. There is no impact at Castle Peak 2 for either wet or dry season. .
There is also no impact at either Butterfly Beach or Cafeteria Beach. ~

Bacterial Plume: Scenario 4 (Reprovisioned Outfall) =

For Scenario 4 the sewage effluent from PPSTW will be discharging through
the reprovisioned longer sea outfall.

( ~ The bacterial plume travels beyond Shekou to the north and impacts on the

Kowloon coastline to the east of Ma Wan. In general the plume remains
within the deep water channel of the Urmston Road and has less impact on the
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coastline of the NW New Territories due to the dilution of the bacterial plume.
The increased extent of the plume, compared with previous simulations of the

existing outfall, is due to the new outfall discharging directly into the deeper,'

faster moving waters of the Urmston Road.

.As a result of the larger outfall, assumed for Scenario 4, the bacterial plume
has now been diverted away from the SIA Area 38 and as such is no longer
embayed by the works which had previously resulted in high local

concentrations in Scenario 3. The plume intrudes within Deep Bay but the

concentrations are typically less than 1000 counts/100ml which is - an
improvement over Scenario 3.

From the time history plots it can be seen that there is reduced impact on the
nearshore stations (1,2,3 and CP1) and increased concentrations at the offshore
stations (4, 5 and Urmston Road). This is also due to the reprovisioned outfall
discharging further offshore into the faster morning waters of the Urmston
Road. There is no impact on the sensitive receivers of Butterfly Beach or
Cafeteria Beach (Annex C). '

Sediment Plume: Scenario 5

The sediment plume modelling for Scenario 5 simulated the construction of
- Phase 5 of the RTT, the Area 38 SIA having already been completed. As’

previously wet and dry season spring tides were simulated with results being
produced in the same format.

The contours of the sediment plume show the flood tide plume extending a
short distance beyond the entrance to Deep Bay. Suspended concentrations in
this region of the sediment plume are in the range 0-5ppm. The ebb tide extent

of the plume is again east to Ma Wan but the plume is much more diffuse with

concentrations in the range 0-5ppm (Annex B).

The dry season plume remains close to the coast of the NWNT and is generally
in the range 0-5ppi.. As previously the wet season plume spreads further
west and south but is more diffuse than prewously and has concentrations in
the range 0-5ppm.

In the wet séason a higher concentration plume, 10-20ppm forms in the deeper
water channel off Castle Peak but it does not extend to the bay adjacent to the

TMPD. Suspended sediment concentration greater than 20ppm only occur in.

the immediate vicinity of the works.

The time history plots show suspended sediment concentrations are lower than
previotisly. The maximum concentration for the dry season is 16ppm at
Station 3. In.the wet season higher concentrations occur at Stations 2 and 5
and the peak values are 60ppm and 30ppm respectively. The high values are

due to the stations being close to and in the immediate path of sediment

carried from the works area.
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For both cases the concentrations at Castle Peak 1 are less than Sppm and there
is no impact at Castle Peak 2. Again there is no impact at either of the
beaches.* : '

Bacterial Plume: Scenario 5 (Reprovisioned Outfall)

The results show little change from Scenario 4. This is due to the reclarnatiori

- works having a minimal impact (as seen in Annex C) on the tidal currents in the

Urmston Road

The time history plots also show little variation in the E Coli concentrations
compared with Scenarlo 4 For Scenario 5 there is also no impact on the
beaches.

: Sedtment/Bacterial rPlume: Scenario 7

Following the results from the Scenario 3 simulation which indicated an

“exceedance of the WQOs for SS it was decided that a scenario with mitigation

of the Stage I works impacts should be considered. In order to mitigate the.

- impact from the various activities associated with the Area 38 SIA Stage I

\,

construction it was proposed that the SIA Stage I seawall be constructed prior
to the commencement of the Stage I filling. The hydrodynamic model was

re—run with the seawall in place and a sediment plume simulation was carried
out using the same sediment loading as for Scenario 3

The maximum flood and ebb extents of the suspended sediment plume- are
similar to those for Scenario 3. The main difference is that the plume in Deep
Bay is more diffuse which indicates lower suspended sediment concentrations

{Annex B).

The small, high concentration plume previously generated by the Stage  filling
works no longer extends beyond the immediate area of the Area 38 works.
This shows that the advanced construction of the Stage I seawall has had the

‘effect of trapping the majority of the suspended sechrnent generated by the
- Stage I filling. :

The maximum suspended sediment- concentration occurs at Station 1 for the

dry season spnng tide and are 24ppm. For the dry season spring tide

_concentrations at all the other stations are less than 5ppm. The maximum-

. concentration for the wet season spring tide is at Station 2 and is 23ppm.

These high results are due to both these two stations locations in the
immediate vicinity of the works. The suspended sediment concentrations for

the wet season spring tide are in the range 0-10ppm at the stations in the

vicinity of the works (Stations 1-5) which are within the WQOs for S5 with

: lower concentrations at the other stations.

The mid- fi‘eld concentrations, as shown by Urmston Road and Pillar Point, are

approximately 3ppm which is very low and are comphant with the WQO's for
Ss.. - _
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4.2.8

Table 4.2d |

The maximum. concentration at CP1 is less than 5ppm and, as for Scenario 3,
the plume doés not impact on CP2. There is again no 1mpact on either
Butterfly Beach or Cafetena Beach.

" In addition, to these sigm‘ficarit sediment plume benefits this form of mitigation

will also lead to reduction in the likely embayment of the bacterial plume

- which will be beneficial in terms of construction stage water quality. .

- Disposal of Dredged Mud

The marine mud under the main SIA Stage I and II reclamation will be left in
place and vertical drains installed to accelerate consolidation. Thus the
volumes of dredging will be significantly reduced.

As described earlier in Section 4.2 and in Annex E contaminated mud will be-

disposed of to the Contaminated Mud Disposal Pit at East Sha Chau, subject

to the FMC's allocation. - Uncontaminated mud will be disposed of at East

Ninepins Spoil Disposal Area or in a disused marine borrow area, subject to
the issue of the dumping licence by DEP. '

The esbmated volumes of marine mud chsposal to be dredged and requiring
dzsposal are given in Table 4. 2d.

Est:mated Area 38 SIA Stage I and II and Outfall Volumes of Marine Mud to
be D:sposed

Structural Estimated volume of mud (cu.m)
foundation for which ] : -
dredging is proposed Disposal to Disposal to Total Volume of
: . Contaminated Mud Uncontaminated . Dredging
_ Pit at East Sha Chau Mud Disposal Site ‘

Stage I SIA , ' - '

 Permanent vertical © 29,500 113100 142,600
seawall ' - :
Temporary rubble 37,600 . 63,000 . 100,600
seawall . B
Box culvert 33,000 100700 133700
Stage [ SIA Total. - 100,100 276,800 . 376900
Stage II SIA Rubble - 47,000 _ 139,000 186,000

foundation of
vertical seawall

DSD Outfall 60,000* 120,000+ | 180,000
Dredging e ~ ‘ _
TOTAL - 207,100 535,800 . 742,900

Note: - The above volumes are in-situ volumes withont any allowance for bulking.
- * Consultants estimate
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4.2.9

. Contaminated Sediment Pore Water

The production and release of contaminants from the Area 38 sediments left °
in situ is a complex issue which depends on both the type of contamination
and the detailed mineralogy of the sediments. Other factors include -

_temperature and salinity of the ambient water, degree of oxidation of the heavy
_ metals and the rate of consolidation of the marine deposits.

The relative volumes of contaminated material left in place is small and
preliminary analyses have predicted 2.8 years for final settlement. For one year
after the reclamation, it is calculated that the sediments will undergo 85-90%

consolidation releasing approximately a total of 227,000m’ (or 620m®/day) of
drained pore water. From a theoretical point of view, it will be difficult to
accurately assess the degree to which the water would be contaminated.

However, in view of the dilution effect due to the tidal currents of the -
surrounding area it is considered that the impact on the receiving and more
remote waters will be minimal. Additionally, it should be noted that of the
heavy metals present in the Area 38 sediments the majority of Mercury,
Cadmium and Copper pollutants are strongly chemically associated with the
clay fraction and organic material in the sediments and thus do not readily
enter the sediment pore water. Thus the decant pore water contamination will
be unlikely to be a significant issue in this case for this reason and as the
relative amount of contaminated material left in situ is small.

Other Potential Construction Water Quality Impacts

In addition, to the sediment and bacterial plume modelling of the construction
impacts the following section qualitatively 'considers the scale of likely release
of metals sulphide, ammonia and organic material during dredging and
associated reclamation activities. The potential decreases of dissolved oxygen -

levels (DO) which might be experienced during construction are also discussed,
semi-quantitatively, below. ~

Release of Metals, Sulphide, Ammom’a and Organic Material

Previous sections of this report have indicated that the majority of marine mud
under the main reclamations will be left in place and thus mud dredging
volumes will be significantly reduced to an estimated total dredging volume
of 742,900m® (Table 4.2d).” The majority of this material to -be dredged
(approximately 72%) is not contaminated and based on the sediment, testing
results metals present in Area 38 comprise Hg, Cd and Cu which are held
tightly to -the clay and organic mud fractions. Results of ammonia total
nitrogen, chemical oxygen demand (COD), sulphide and total organic carbon
analyses for EPD sediment monitoring station NS3, indicated on Figure 4.2a, for

“bulk samples (taken between” 1 January 1990 to 31 December 1993) are
- tabulated below.
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- Table 4.2¢

EPD Sediment Monitoring Results

Date ° EPD  NH3-N .TKN/SP  COD S/SP - TOC
 Station . (mgkg) (mgke) (mgO/kg) (mgky)  (%.w) -

3 August | NS3 2300 520000 18000000 0050 0970

9 September 1991 - NS3 18100 1200000 11000000 0170 0300

13 November 1992 NS3 4200 450000 . 16000.000 9100 - 0700

29 March 1993~ NS3 7800 140000 16000000 10000 0500

14May1993 - NS3 16500 310000 16000000 2500 0410

Therefore, based on the possible release of héavy metals, and on Table 4.2¢
concentrations and in view of the relatively low dredging volumes sulphide,
- ammonia and organic material will not be significant. However, the measures’

_to reduce water quality impacts described in Section 4.2.10 will further reduce
the release of metals, sulphides, ammonia and organic matenal from dredging
into the water column.

Dissolved Oxygen Levels

DO concentration could be lowered in the immediate vicinity of the Area 38.

reclamation, due to the oxygen demand imposed on the water column by both
the sediments to be dredged” which, as discussed, comprise a small relative

volume. The proposal fill placement will also exert, to a significantly lesser

degree, demand ort DO concenirations in the water column due to their -

significantly lower chemical oxygen demand (COD).

It is, therefore, proposed to semi-empirically estimate the likely impact of the
mud dredging on the DO concentration. The proposed method is based on the

COD of the sediments to be dredged. The COD results for EPD station NS3

indicate that these sediments, ggnerally have COD values between 11,000 and
18,000 mgO/kg. For the semi-empirical calculation the mean of those five
COD values is 15,400 mgO/kg for this calculation it was assumed that the ratio-
of biologiéal oxygen demand (BOD) to COD was 0.5. Thus in order to convert

from BOD rise to drop in DO, it is necessary to assume that the BOD will be |

taken up instantly and equilibrium immediately reached although in reality

this will occur over a longer time period. Thus a rise in BOD will result in the -

same magnitude drop in DO. The calculation is described in Annex F and the

- worst-case results with SS at 20 mg/l indicate that there could be an

appronmately 0.154 mg/l1 drop in DO concentration as a result of the
reclamation which should not lead to adverse water quality impacts. -
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4.2.10

' 'Construction Irﬁpact Mitigation Measures

The results of the assessment of construction impacts indicated that the Area

38 resulted in generally localized elevations in S$ concentrations. However,

- Scenario 3 resulted in elevated ‘SS concentrations in excess of the statutory

WQO criteria at. stations more remote from the works. The efficacy of
mitigation comprising of the seawall constructed prior to the commencement-
of Stage I filling was tested in an additional model run Scenario 7. The results
of this mitigation case indicated that the seawall was able to reduce the
impacts further afield to within the SS WQO's.

PPSTW E.fz'sting,and Reprovisioned PPSTW Outfall Change—over Period Mitigation
(Contract: Reprovisioning of PPSTW Outfall) ,

' Through discussion with the engineering team it is considered that if it is

assumed that the RTT has not been developed prior to the outfall
reprovisioning the sequence of change-over from existing to reprovisioned -

. PPSTW outfall will be straight forward and short-lived. A short change-over-

will be feasible in this circumstance as the emergency by-pass extension could
be readily connected to the existing by-pass pipe within the PPSTW
compound. At the time of decommissioning of the existing outfall pipes and

reconnection to the new reprovisioned outfall pipes, it is anticipated that the

effluent flows would be temporarily diverted through the newly extended .

_emergency by-pass pipe to discharge some 600m off-shore. This may be

required for a period of approximately 4-5 hours (maximum) until the
connection could be completed from the treatment to the new reprovisioned |
pipes. Thus there would be no need for direct discharge from the seawall.
(Note: However, if the new outfall is constructed in advance of the RTT,
reprovisioning of the emergency bypass to the sewage treatment works may

" be deterred until the construction of the RTT to suit the RTT configuration and

the need for the breakwater. In such a case seawall discharge will be necessary
during the switch—over of the outfalls, and impacts may thus arise. '

However, if the RTT is implemented earlier with the reprovisioned outfalls
being constructed separately and not under an entrusted arrangement it may
be necessary for the RTT developer to decommission the existing pipes for an
interim period before the new reprovisioned outfall pipes are constructed, in
order for the RTT reclamation and seawalls to be constructed. The RTT
developer in this case would need to make appropriate arrangements with EPD
for appropriate discharge however, and this may be accomplished by careful
planning of the RTT developed works to facilitate a similar arrangement as
described above. ' | | )

In view of the potential adverse impacts on water quality of such a situation

" it is recommended that the change-over from the existing to the reprovisioned

PPSTW outfall should be designed and timed to be undertaken over a very
short duration to minimise adverse water quality impacts and the RTT contract

- should specify such an arrangement. This would comprise the recommended

mitigation measure necessary to protect local water quality during thls
sensitive change-over period. - '
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Use of Pulverised Fuel Ash (PFA) as Reclamation Fill (Cdntmct: SIA Reclamation)

As described in Section 2 PFA will be adopted as a supplementary fill source. '
It is intended to use PFA to fill the Stage II reclamation above + 2.5 mPD.
CE/Port Works (CED) has indicated a preparedness to consider the use of PFA .
' for Stage II of the SIA reclamation so as to alert the appropriate parties to this

opportunity for beneficial use of PFA. It is considered that if PFA is used for

© the present project, the EPD requirements as given in the Draft Works Branch -
Technical Circular "Use of PFA as General Fill in Reclamations" should be -

followed. This states that PFA is acceptable for use as a fill material above sea
level subject to the provision of air pollution control measures. The use of
fresh PFA and leached PFA with age less than 2 years should be demonstrated

by a field trial. Leached PFA with 2 years of age or older can be use below sea |

level but the PFA reclamation work must be carried out behind a completed
seawall with geotextile liners to prevent the dispersion of PFA into the open
water. It is not possible for this study to define the exact reclamation scenario
as this will be decided by CED and their appointed contractor. However,
given that the nearby Urmston Road Outfall reclamation used PFA directly

. from the power station as a contractor's alternative for filling below +2.5mPD,

this cannot be ruled out as a possible scenario. In this case the requirements
of the' WBTC would need to be met together with water quality sampling
outside the geotextile liners as recommended in the Works Branch Technical

Circular No. 14/94 - Use of PFA as General Fill in Reclamations. (Please see

. Section 4.4.8 for the detailed requirement.)

Recommended Mi tigation Measures to Minimise Potential Water Qualzty Impacts from
the SIA Stage I Reclamation Work :

Dredgmg, disposal -and fill act1v1t:ies may result in diminished water quality
through turbidity and increased concentration of contaminants. Depending on
the type of dredgers to be employed, attention to the dredging methods will
be necessary. The contractor will minimise adverse impacts on water quality
resulting from dredging filling dumping and marine sand borrowing
~ operations. To achieve these requirements the contractor will design and

'1mplement methods of working that

(a) minimise disturbance to the seabed whiie dredgiﬁg;

(b) ' minimise leakage of dredged material dunng hftmg,

() minimise leakage of fill matenal dunng the ﬁllmg process,‘

(d) prevent loss of material durmg transport of fill or dredged material;

(e) prevent dlscharge of £l or dredged. matenal except at approved
. locauOns : :
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(h)
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)

(a)

(b)

©

(d)

" dredging operatlons 'should involve leavmg sediment in place whenever

poss1b1e,

prevent the avoidable reduction, due ta the Wdrks, of the dissolved
oxygen content of the water adjacent to the Works;

prevent avoidable deterioration in-the water quality which may
cause adverse effects to bathing beaches and marine ecology;

. prevent excess suspended solids from being present in intake water;

ensure that the Works will cause no visible foam, oil grease scrum litter

‘or other objectionable matter'to be present in the water mthm and

adjacent to the Site or dumping grounds; and

- Pollution avmdance measures will include but not be limited to the followmg

mechanical grabs should be des1gned and maintained to avoid spillage
and should seal tightly while being lifted;

cutterheads of suction dredgers will be suitable for the material being
excavated and designed to minimise overbreak and sedimentation .

" around the cutter;

where trailing suction hopper dredgers for dredging of marine

‘mud are in use, overflow from the dredger and the operation of

lean mixture overboard systems (ALMOB) will not be permitted,
unless agreed by DEP;

all vessels should be sized such that adequate clearance is maintained
between vessels and the sea bed at all states of the tide to ensure that
undue turbidity is not generated by turbulence from vessel movement or

propeller wash;

(t). all pipe leakages should be repaired promptly and plant should not be
operated with leaking pipes; '

(g) excess ‘material will be cleaned from the decks and exposed fittings of

B barges and hopper dredgers before the vessel is moved;
' (i) adequate freeboard will be mamtamed on barges to ensure that desks are
not washed by wave action;

)] the Contractor will have to monitor any or, all vessels transporting
material to ensure that no dumping outside the approved location takes
place;

k) all barges and hopper dredgers should be fitted with tight fitting seals .
to their bottom openings to prevent leakage of material; and = -
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() loading of barges and hoppers should be controlled to prevent splashing

of dredged material to the surrounding water, and barges or hoppers ’

should not be filled to a Jevel which will cause the overflow of materials

or polluted water durmg loading or transportation.
Additional provisions will be required where marine sediments are
. contaminated. The locations and depths of any areas of contaminated mariné
sediments should be indicated in the construction contract. The contractor
would ensure that contaminated marine sediments are dredged, transported
and placed in approved special dumping grounds in accordance with the EPD
- Technical Circular No. 1-1-92, WBTC No. 22/92 and WBTC No. 6/92. Spedial
EPD procedures for the avoidance of pollution during the dredging

transportation and disposal of designated contammated marine and are listed
below: .

(@) Uncontaminated Mud shall not be dumped other than in dumping
grounds as may be approved for the purpose by - the: Director of
Environmental Protection and in accordance with the Dumping at Sea
Act (Overseas Territories) Order 1975. If the contaminated mud cannot
be left in situ, it should be dumped at East Sha Chau Contaminated Mud
Disposal Pits or other disposal pits as may be approved for the purpose
by the Director of Environmental Protection. The contaminated mud

should be disposed of the specific methods as directed by the Director of

Environmental Protection. The Contractor shall be respon51b1e for
obtaining all necessary licences for these operations.

Notes:. The Engineer shall ensure that the Contractor has access to Works
Branch Technical Circular No. 22/92 "Marine Disposal of Dredged
Mud"; EPD Technical Circular No. 1.1.92 "Classification of Dredged
Sediments for Marine Disposal”; and Fill Management Committee

Paper FMC/58 (6.10.92) "General Allocatzon Conditions for Marine

Borrow Areas and Mud Disposal Sites".

(b) When .the Contractor dumps. the contaminated mud at East Sha Chau =
. Contaminated Mud Disposal Pits, he shall place the contaminated mud

at a location and in such a manner as directed by the Management Team
of the Civil Engineering Department. The Contractor shall proceed with
the disposal operation as instructed by the Management Team and in
accordance with guidance notes which are issued by the Management
Team. The Contractor shall not carry out any dumping without

_permission of the Management Team or when the Management Team is
not in operation.

(© 'The Contractor shall carry out the dumping operation in strict accordance
' -with the method statement agreed by. the Director of Environmental
 Protection, any non-compliance with the agreed method shall be a
breach of conditions of the relevant licence issued by the Director of
Environmental Protection and is an offence under the Dumping at Sea
Act 1974 (Overseas Territories) Order 1975;
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When dredging, transporting and disposing of designated contaminated
marine mud, the Contractor shall implement additional special

- procedures for the avoidance of pollution which shall include but not

limited to the following:-

5

The Contractor shall

(i) employ a suitable grab dredger with a closed watertlght grab for
dredgmg of designated contarmnated marine mud;

(i) ‘design properly and maintain carefully all operational plant
so as to minimise the risk of sediments or other pollutants -
being released.into the water column and deposited in the
seabed other than designated locations. The Contractor's
work shall cause no visible foam, oil, grease, scum, litter or '
other objectionable matter to be present in the water within "~
the site;

(iif) fit all barges and hopper dredgérs with tight fitting seal to their
bottom openings to prevent leakage of material;

(iv) release the mud rapidly and close the hoppers immediately; any
material adhering to the sides of the hopper shall not be washed
out of the hopper and the hopper shall remain closed until the
barge next returns to the disposal site. The Contractor shall ensure
that the dumping vessel shall be stationary throughout the
dumping operation; '

(v) size and vessels such that adequate clearance is maintained
between the seabed and vessels at all status of the tide, to ensure
that undue turbidity is not generated by turbulence from vessel
movement or propeller wash. Adequate freeboard shall be
maintained on barges to ensure that decks are not washed by wave
action;

" (vi) eémploy only barges equipped with automatic self-monitoring

device for the dumping operation, and shall cooperate with and
facilitate the Director of Environmental Protection to inspect the
device and retrieve- the record stored in the device on a regular
basis;

(vii) provide experienced full time personnel ori board all dumping
~ vessels and provide suitable training to ensure that appropriate
methods to minimise pollution are implemented. Records should
" be maintained to satisfy.the Director of Environmental Protection
that there is no short du ping or dumping outside the Designated
" Dumping Area. The Contractor shall also make available to the
Director of Environmental Protection and the secretary of Fill
Management Committee (5/FMC), Civil Engineering Department,
. at any time upon the written request of the Director of
Environmental Protection, all information and records relevant to
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4.2.11

. the dredging and mud disposal operation. This information shall
include, but not be limited to, all data on the plant used by the
Contractor, up-to-date periodic data on production rates and
record copies of Notification of Dumping which have been sent to

- . the Management Team, etc;

(viii) fully co-operate with Governmént officers to allow access to
dredgers and other craft for the purpose of sampling dredged

material and for the inspection of samples and other appropnate
~ monitoring and control information.

Proposed Measures to Control the Impacts from the Operation of the Area 38 Public
Duymp

The SIA, Area 38, EIA Working Paper entitled "Review of Public Dump
Operations for Advanced Reclamation” describes measures to control the

- impacts from the operahon of the Area 38 pubhc dump.

Mmgahon Summary

The rmtlgatlon measures recommended by CE Port Works represent a

substantial basis for the control of adverse environmental impacts arising from _

the operation of the Public Dump.

These measures were augmented in the Area 38 Public Dump Working Paper
to produce a more comprehensive series of protective controls and to extend
the mitigation measures to cover all other potential impacts and to result in a
comprehensive, detailed, document which can be applied to the construction
and operation of the Public Dump to ensure that there are no unacceptable
1mpacts upon the surrounding environment.

Monitoring and Auditing Requirements

Water quality monitoring will be for the public dumping; d:edg'uig filling and -
PPSTW outfall constructiori work as a check on the compliance with the North

Western Waters WQOs and to ensure that recommended mitigation measures -

are 1mplemented and operating effectively. .

Baseline monitoring is required prior to the commencement of construction to

establish the surrounding background water quality. The baseline conditions -
should be determined by measurement of turbidity, suspended solids (mg/1),

dissolved oxygen concentration (DO in mg/1) and dissolved oxygen saturation,
at agreed locations for 4 sampling days per week for 4 consecutive weeks, at
mid~flood and mid-ebb prior to commencement of the works.

" Impact Monitoring During the course of the construction monitoring should
' be undertaken three days a week.

'- Monitoring Locations The exact position of the monitoring locations can only

be confirmed when details of the RTT reclamation have _beén finalised. In ,
general, monitoring stations should be.located at a distance of approximately
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100m_ from the dredging works and control stations should be sufficiently

" distant from the works areas, say over 1 km, to reflect true ambient conditions.

Trigger/Action/T arget'Levels For the purpoée of water quality monitoring and - -
auditing, the trigger, actlon and target levels are defined in the Environmental
Schedule. A

An action plan will be required to clearly define the responsibilities of the
various parties in the event of an exceedance of a specified level. This will be
recommended in the Environmental Schedule to be prepared as part of the

present study.

Ecological Considerations

- The EDS has not identified the ecological impacts as an issue to be followed
in-the implementation of the EIA. However, Section 3.1.3, Existing Ecological

Conditions, describes areas with important ecology in the vicinity of the Study
Area. A preliminary ecological review has indicated that the Area 38 SIA
project would result i the permanent loss of a length of approximately 550m
of mixed rocky coastline and shallow shelving sandy non-bathing "beach" and
sub-littoral areas through the proposed reclamations. As described in Section
3.1.3, the relative quality of these non-pristine areas is considered low due to
degradation as a result of the adjacent industrial land uses. In view of this
perceived low relative quality it is considered these areas may have aiready
suffered damage to their ecological potential for nursery and spawning of
marine biota. Therefore, the ecological impact in the area due to the SIA
construction is considered as not significant. l '

~.In addmon, according to AFD Dolphin Research Tearn dolphin s1ght1ng record, -

there have been no 51ght1ngs of the Chinese White Dolphin in the Tuen Mun
Area 38 area. However, considered that there have been a number of sightings
in the adjacent Urmston Road area, it will be necessary to contain construction
within the project site boundary to prevent the impact to this species of animal. .

Conclusion

The results of the construction phase water quahty assessment 1nd1cated that
a sediment plume covering a large area would be formed due to the SIA

- reclamation works, but this plume would mainly have concentrations in the -

range 0-5 ppm. The worst-case impacts comprised the Scenario 3 which
represented the unmitigated construction of the Stage [ reclamation, the
advanced public dumping strip, SIA Stage I filling and the RTT Phase 4
construction and the dredging of the new Pillar Point Outfall trench. Scenario
3 resulted in SS concentrations in excess of the WQOs at stations remote from

.the works. Therefore, an additional modelling run corriprising Scenario 3 case

with the SIA Stage I seawall constructed prior to filling has been conducted.
This resulted in a significant reduction in impacts and full compliance with -
WQOs at stations remote from the works. The impact from all other
construction stages were less severe, although higher concentrations of as high
as 20 ppm were evident in close proximity to the construction works, although
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.affected NSRs to below Ligpenk nour 70 dB(A).

these impacts are reduced to Ievels compliant with WQOs at all sensitive
receivers.

The bacterial plume model was used to simulate the existing Pillar Point outfall

' (Scenario 3) and the reprovisioned outfall from the various construction stages
(Scenarios 4, 5 and 7). For the bacterial plume modelling the results indicated
that in general, from cofnparison with the baseline condition, the Area 38
works have little effect on the far field bacterial piume, although there was
embayment associated with Scenario 3, however, the results of the time history
E. Coli plots indicated that this had no impact on the nearby gazetted beaches.
In general the Area 38 works had little effect on the bacterial plume from the
~ existing outfall. For subsequent scenarios modelled the longer reprovisioned
PPSTW outfall discharges into the deep Urmston Road waters and- thus was
not confined by the Area 38 works and generally travelled further than the
existing outfall and resulted in lower bacterial concentrations at the plume
extremities. The time history plots indicated that bacterial plume associated
with the reprovisional outfall does not impact on any of the gazetted -beaches-

. between Cafeteria Beach and Butterfly Beach for any of the construction:
scenarios: ‘

NOISE ASSESSMENT
Introduction

Construction traffic- noise on the surrounding road network will be. the
dominant noise source associated with the reclamation and servicing of the
Tuen Mun Area 38 Special Industrial Area (SIA). A secondary noise source
will be truck and construction plant operations associated with the on-site SIA
reclamation and that from the excavation of stockpile materials in Tuen Mun
New Town (Areas 16,18 and 19). Due to the SIA's relatively remote location
from major NSRs, noise from construction activities on the SIA site have been

assumed not to be capable of generating significant n'npacts except during
night time hours (2300-0700).

~ Construction trafﬁc noise unpacts will be assessed w1th respect to two different

scenarios to determineif the SIA will generate mgmﬁcant noise 1rnpacts at.
potential NSRs. These scenarios are as follows

1996 traffic Ievels without the SIA construction; and

1996 traffic levels with the SIA construction. -

 Assessment Criteria

 Impacts from road traffic noise are generally assessed against the Hong Kong
_ Planning Standards and Guidelines (HKPSG) noise criterion for road traffic noise.

Traffic noise standards are stipulated in the HKPSG to limit noise levels at

This criterion controls the
maximum noise exposure from accumulated road vehicle pass-by noise to

ensure that nearby NSRs are not exposed to excessive noise levels. Alfhoggh
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this standard is not achieved in many existing areas of Hong Kong it is

_enforced for ‘new noise sensitive developments and for new developments

generating increased traffic flows that could impact existing residences.

In the latter case, impacts are referred to as cumulative impacts and are assessed
on a relative rather than an absolute scale. As this assessment is interested in

. the 1mpacts associated with the addition of traffic to existing roads, an impact,
" or more correctly a cumulative impact, will be defined as an increase in noise

levels at affected NSRs over those which would have prevailed had the
development not existed. 'In keeping with current EPD policy, a cumulative
impact will be defined as an increase in noise levels by 1 dB(A) over those -
which would have prevailed had the development not existed. Should this
criterion be sausﬁed it can then be concluded that the development has the
potential to generate significant cumulative impacts at nearby receivers.

Stockpiling and construction activities have been assessed with respect to the
criteria set out by the Noise Control Ordinance (NCO). In Hong Kong the

control of construction noise outside of daytime, weekday working hours
(0700-1900, Monday through Saturday) is governed by the Noise -Control
Ordinance (NCO) and the subsidiary. Technical Memoranda (TM) on Noise from
Construction Work Other Than Percussive Piling. The TM establishes the
permitted noise levels for construction work depending upon working hours

- and the existing noise climate.

The NCO criteria for the control of noise from powered mechanical equipment
(PME) are dependant upon the type of area containing the NSR rather than the
measured background noise level. As the N5Rs surrounding the SIA fall into
rural and urban fringe areas, the Area Sensitivity Rating (ASR) for these NSRs,

) according to the TM on Noise From. Construction Work Other Than Percussive

Piling, is specified-as 'A" and 'B', respectively. - The NCO requires that noise
levels from construction at affected NSRs be less than a certain Acceptable
Noise Level (ANL) that depends on the ASR.

-

It is intended that the construction activities of the proposed developments

~should be planned and controlled in accordance with the NCO. Works
requiring the use of PME during restricted hours (i.e. outside of (700-1900

Monday through Saturday and. during public holidays) and particularly at
night, will require a Construction Noise Permit (CNP) and will need to achieve
the applicable Acceptable Noise Level (ANL). The ANL is derived from the
Basic Noise Levels (BNL) by applying corrections for the duration of the works

- and the effect of any other nearby sites operating under a Construction Noise

Permit. For this assessment these corrections are assumed to be zero so the
ANLs are equal to the BNLs. These are shown in Table 4.3a below.
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Table 4.3a

4.3.3

4.3.4

Acceﬁfable Noise Levels (ANL, L, 3pms 4B(A))

- Time Period ASR-A ASR - B

All days during the evening (1900-2300) and general holidays . 60 65
~ (including Sundays) during the day and evening (0700-2300) :

" All days during the night-time (2300-0700) _ 45 50

Although the NCO does not provide for the control of cohstructic_m activities

during normal working hours, a limit of L,.q 3 s 75 dB is proposed in the.

"Practice Note For Professional Persons, PN2/93" issued by the Professional
Persons Environmental Consultative Committee (ProPECC) in June 1993. This
‘limit has been applied on major construction projects in recent months, and is

now generally accepted in Hong ‘Kong, and will therefore be adopted in this

-study in order to. protect NSRs to an appropriate extent.
Baseline Conditions

\Existing conditions

The region surrounding the SIA at Tuen Mun Area 38 is mainly industrial, yet,

as the region has not been developed for commercial or residential usage it is
not urban. Castle Peak Power Station and Shiu Wing Steel Mill are located to
the west of the site while the Pillar Point Sewage Treatment Works and the
Pillar Point Landfill are located to the east of the site. The main road in the
region, Lung Mun/Lung Kwu Tan Road (changes to Nim Wan road near Pak
Long Village), runs through mostly industrial areas in thé south and

undeveloped and rural surroundings in the northwest of village-type -
settlements. As a result, thg noisé environment near the Tuen Mun Area 38 .

site is dominated by industrial and road noise, while to the northwest of the
site at Lung Kwu Tan the noise environment is typical of a quiet rural setting.

- Future conditions

/

~ The future environment will include new development in the form of new

industrial fadilities and the widening of the existing road system. To the west
of the SIA, extensive development in the form of the Tuen Mun Port
Development (TMPD) project is anticipated; while to the further north of the
development will take the forim of the Black Point Power Station and the
Western New Territories (WENT) Landfill. As a result, increased road traffic

. and industrial activity is anticipated for the region. This increased activity will

most probably lead to an increase in the ambient noise levels in the regions.
Therefore, it is anticipated that in the future, the noise environment will be
dominated by traffic noise and noise associated with industrial activities.

Noise Sensitive Receivers (NSRs)
Noise Sensitive Receivers (NSRs), as defined by Hong Kong Planning

Standards and Guidelines (HKPSG) and the Noise Control Ordinance (NCO),
have been identified with reference to previous environmental studies and
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Table 4.3b

. 4.3.5

have been updated by site surveys and by referring to survey sheets and -
development plans. The major NSRs, which may be affect by the construction
of the SIA, are listed in Table 4.3b. The locations of these NSRs are shown on

Figure 4.3a.

Noise Sensitive Receivers r

" Noise Sensitive Receivers Location Distance to Stockpile ASR
: Area (16 19,18)

1. Sun Tuen Mun Centre Tuen Mun New Town 30'0 / 260 / 175 B
2. Boys Home Tuen Mun New Town 650 / 275 / 300 B
3. Girls Hostel Tuen Mun New Town 650 / 450 / 400 B
4. School 7 VTt'len Mun New Town 600 / 400 / 350 B
5. Siu Shan Court Tuen Mun New Town 550 / 575 / 575 B
6. Lung Tsal West Coast of Tuen Mun N/A A
7. Tuk Mei Chung. West Coast of Tuen Mun N/A A
8. Nam Long ’ West Coast of Tuen Mun N/A A
9. Pak Long ‘ West Coaﬁi of Tuen Muh N/A A
1O Sha Po Kong West Coast of Tuen Mun N/A A

11 Pillar Point Vietnamese Fillar Point Area N/A A

Refugee Camp

It should be noted that the villages and the refugee camp will not be impacted

by the SIA construction and the stockpiling activities (listed '‘N/A" in the table -

above) since they are in excess of 2 km from these sites. In addition, the NSRs
in the Tuen Mun New Town area have been assigned an ASR of ‘B’ as they are
in an urban fringe area and are indirectly affected by Wong Chu Road and the
nearby Nan Fung Industrial City. The villages and refugee camp have been
given an ASR of ‘A’ as they are located in a rural area and are not affected by
nearby roads and/or industrial areas.

Potential Sources of Impact

There are three principal potential sources of impact for the construction of the

SIA. The first is construction traffic along Lung Mun Road (near the villages

noted above), the second is construction traffic and construction activities at the -
stockpile areas and the third is on-site activities associated with the actxvmes

of the SIA reclamation.

' Construction traffic associated with the SIA will travel along Lung Mun Road

and will therefore have the potential to affect NSRs near the road. To
determine if the SIA has the potential to generate cumulative impacts at the

- nearby NSRs, the areas have been modelled with and without the SIA to

determine the increases in noise level attributable to SIA traffic. Should the
differences between the two scenarios modelled exceed 1.0 dB(A), then it can’
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be concluded that the development will be capable-df generating significant
impacts at nearby NSRs.

Stockpiled material in three adjacent areas (Areas 16,18 and 19; see Figure 4.4a)

in .the southern section of Tuen Mun New Town will he used for the
reclamation.

. excavation of stockpiling materials which will have the potential to affect
nearby NSRs. These are road traffic noise associated with trick traffic and
construction equipment noisé associated with the excavation of stockpile
material. The additional traffic associated with the excavation activity has been
assessed in the traffic noise assessment outlined above. The impact of the
excavation'activities on the nearest NSRs will be assessed separately.

On-site construction activities associated with the SIA will include dredgmg,
reclamation and site formation activities, excavation activities, road widening
operations, reprovisioning of the PPSTW outfall and building construction. It
has been assumed in this assessment, considering the construction activities'

that will take place, that the reasonable worst case total site sound power level
will be 130 dB(A).

~ Assessment Methodology

Construction Traffic Noise

The assessment of construction traffic noise impacts was based on identifying
differences in impact between two different scenarios:

impacts without the SIA reclamation; and
impacfs with the SIA reclamation.
The assessment considered both the absolute value of the impact (the predicted

L1o peak nowr dB{A) level)as well as the relative value of the impact (the difference
between the two scenarios modelled). This approach makes possible the

- determination of not only the level of the exceedance (compared with the

HKPSG noise criterion), if applicable, but if the exceedance is a cumulative
impact and so due to the SIA.

The segmentation and calculation process for the road traffic noise assessment
was carried out-in accordance with the UK Department of Transport
Calculation of Road Traffic Noise (CRTN) procedures using Braunstein and
Berndt's noise model SoundPlan. CRTN is the British Standard methodology
for road traffic. noise calculations and is the method required by the
Environmental Protection Department (EPD). As it is required that traffic noise
assessments be carried out during the construction period, the forecasted traffic .
flow conditions for: the year 1996 were assessed (see Section 3). Table 4.3c
below gives the traffic impacts at the Village NSRs noted in the previous

. section.” The road surface type for the year 1996 was decided by assuming that
~ the existing road surface, which is 1mperv10us concrete, would remain in the '

future.
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Table 4.3¢ |

Traffic Conditions on Lung Mun Road and Wu Shan Road Under Different

. Scenarios (1996}

1

Road " Location Scenario AM peak . % Heavy ~ Speed
: hour flow Vehicles
"Lung Mun  Lung Kwii Tan  Without SIA 540 64.1 70
Village With SIA 600 65.4
LungMun  Pillar Point  Without SIA 1310 643 70
Refugee Camp With SIA 1510 65.6
LungMun  Sun Tuen Mun  Without SIA 1810 683 50 |
Centre With SIA 1940 - 701
LungMun  Girl's Hostel - Without SIA 1980 641 . 50
' With SIA 2080 65.9
Wu Shan  Siu Shan Court Without SIA 850 353 50
With SIA 910 395 °

These figures indicate that the SIA will add between 5 and 15% to the
prevailing traffic flows during the construction penod In particular the
breakdown of the increase by locatlon is: aE

Lung Kwu Tan Village: 11.1%;

Refugee Camp: 15.3%; )
Sun Tuen Mun Centre 7.2%
'Girl's Hostel: 5.1%; and
Siu Shan Court: 71%.
 Stockpiling Operations

A methodology for assessing noise from the stockpiling activities associated
with the SIA was developed based on the Technical Memorandum on Noise From

Construction Work Other Than Percussive lemg In general the methodology i 1s
as follows:

Locate noise sensitive receivers (NSRs) for the worksite;

Calculate distance attenuatlon and bamer correcnons to NSRs from worksite.
notional noise source point;

+ Predict construction noise levels at NSRs in the absence of any mitigation
measures; and ‘

- Calculate maximum total site sound power level for unmitigated
construction activities such that LMq somi NOI5€ levels at NSRs comply w1th
appropnate noise criteria.

The practicability of achieving the aforementioned’ maximum total site sound
power level is then considered since this might offer a preferred form of
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mitigation. Other mitigation measures are then considered and recommended
as appropriate.

For the stockpiling operations, it is known that only two sites, Areas 16 and 19
will be used during the Stage 1 reclamation, while there is the potential that
Area.18 will be used during Stage 2. As the final decision has not been made

* on the use of stockpile materials in Area 18, this study has assessed the worst
case by assuming that all three sites will be operational simultaneously. At
each site it has been assumed that stockpiling operations will use the same
type of Powered Mechanical Equipment (PME). The assumed plant operational
‘at any time for each site'is noted in Table 4.3d below.

Plant for Stockpiling Areas

-

Plant " Number TM Reference Number Sound Power Level
. _ , o {dB(A))

Bulldozer 1 _ CNP 030 ' 115

Excavator . ‘ 1 " CNP 081 112

Truck 2 CNP 141 11243

The total sound power level calculated for all plant operating at one notional
point (in accordance with the TM) is 119 dB(A).

On-Site Construction Activities

The assessment methodology for on-site construction noise activities was the
same as that of the stockpiling operations. '

Previous experience with construction operations in Hong Kong indicate that
for the construction activities specified, total plant sound power level will
generally fall into the following bands:

Site Formation: 115-120 dB(A);
Building Construction: 120-125 dB(A);
Road Widening: ‘ '120-125 dB(A); and
Qutfall Reprovisioning: 115-120 dB(A).

It should be noted that the road »ﬁdening and outfall reprovisioning activities

- will take place approximately 500 metres closer to the Vietnamese Refugee

Camp and Tuen Mun New Town than the other construction operations at the

SIA reclamation.” The distances assumed to the nearest NSRs for these
construction activities are as follows:

Butterfly Estate: - 1.5 kim;
. Pillar Point Refugee Camp: 500 m; and

Lung Tsai Village: - 20 km.
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' Table 4.3¢

Evaluation of Impacts
Construction Traffic Noise
The previous section has indicated that the maximum increase in traffic flow

due to the construction of SIA is 15.3% at 70 kph (near the Vietnamese
Refugee Camp) and 7.2% at 50 kph ' (near Sun Tuen Mun Centre). Reference

-to Chart 2 in the CRTN manual indicates that an increase of 15.3%. in traffic
. flow will lead to an increase in the basic noise level of 0.6 dB(A), while an

increase of 7.2% will lead to an increase in the basic noise level of 0.3 dB(A).
The largest increases in heavy vehicle percentage, from the figures in the
previous section is 1.3 percentage points (64.2% to 65.5%) at 70 kph and 4.2

~ percentage points (35.3% to39.2%) at 50 kph. According to Chart 4 in the

CRTN manual, the increase in heavy wvehicles at 50 kph translates to an

_ increase in the basic noise level of 0.35 dB(A), while the increase in heavy

vehicles at 70 kph translates to an increase in the basic noise level of less than
0.1 dB(A). Hence the total increases associated with these two largest increases -
in traffic flow and percentage heavy vehicles are 0.7 dB(A) and 0.65 dB(A),
respectively. As the maximum increase at any of the NSRs from SIA

* construction traffic is less than 1.0 dB(A), the minimum increase for the

determination of a cumulative impact has not been met, and so no significant
impact is predicted to exist at the aforementioned NSRs due to the reclamation
and servicing of the SIA. ' :

Noise modelling has 1nd1cated that the HKPSG noise criterion of Ly, peax hour 70
dB will be exceeded at the village NSRs assessed in this study (for impacts at
the village NSRs refer to Figure 4.3b) as a result of general traffic flow. -
Extrapolation of these results to the other NSRs, noting the much higher traffic
flows and similar setbacks in the other areas, indicates that NSRs in the Tuen

"Mun New Town and Pillar Point Refugee Camp locations should also receive

noise levels in exceedance of the HKPSG noise criterion. However, the
previous analysis has indicated that the traffic generated by the SIA
construction will not lead to significant cumulative impacts at any of these

NSRs. As a result, f'uture 1mpacts will be due solely to the prevaﬂmg traffic

in each region.
Stockpiling Activities

The worst case predicted impacts, at nearby NSRs, from stockpiling activities

- are given in Table 4.3¢ below.

Predicted Noise Levels at NSRs from Stockpiling Activities

NSR : L eq30min facade levels due to stockpiling at (dB(A)): -
- Areas 16/18/19 Areas 16/19

Sun Tuen Mun Centre , 72 . ‘ 68

Boy's Home - 68 - 66

Girl's Hostel © 6 63

School ‘ : 66 o 63

Siu Shan Court 64 o 6
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These results indicate that stdckpiling can be carried out at all three sites
simultanecusly, without the need for mitigation measures, during daytime
(0700-1900) hours on all days except for Sundays. However, a CNP is unlikely

to be issued if operations are proposed to extend into restricted hours (1900-
-0700) unless major mitigation measures are adopted.

On-Site Construction Activities

Due to the relatively remote location of the Tuen Mun Area 38 site, on-site

* construction activities should not create noticeable disturbance at nearby NSRs

during daytime hours (0700-1900). Site construction noise levels would need

to exceed 135 dB(A) to produce significant impacts at the nearest NSR to the
site, the Pillar Point Refugee Camp (approximately 1 km distant) during
daytime hours. As site construction noise levels should average between 120
and 125 dB(A) for typical construction activities, it is clear that daytime
activities will be able to proceed without mitigation measures.

"Should the Contractor propose to carry out, construction activities during

restricted hours, there is the potential need for mitigation during evening
(1900-2300) and night-time {2300-0700) hours and dunng public holidays
(including Sundays) in order to obtain a CNP.

Mitigation Measures

Construction Traffic Noise

The foregoing analysis has indicated that no cumulative impacts are predicted-

to be generated at nearby NSRs due to the construction traffic associated with
the reclamation of the SIA in Tuen Mun Area 38. As a-result, no mitigation
measures are recommended for this aspect of the construction phase .of the

SIA.. It should be noted, however, that modelling has indicated that

exceedances of the HKPSG noise criterion will occur due to the prevailing
traffic levels at the affected NSRs.’

Stockpilin_g Activities (Contrict: SIA Reclamation)

Noise modelling has also indicated that rio mitigation measures will be
necessary for stockpiling activities carried out during daytime (0700-1900,
Monday through Saturday) hours. Should the Contractor propose stockpiling
activities for evening (1900-2300) hours, mitigation, in the form of reduced
plant teams or standard noise barriers would allow works to carry on without

causing excessive impact at nearby NSRs. For evening hours, it is -

recommended that no more than two stockpiling sites be operational at any
one time, preferentially one of these being Area 16, and that standard noise

- barriers (3 metre height) be placed in between plant in operation and the

nearest NSRs.

Works during night time hoﬁrs (2300-0700) are not reconmended as extensive

" mitigation would be necessary in order to reduce noise levels to acceptable

levels. The maximum acceptable site sound power level for a single site
operating.at night would be 100 to 105 dB(A) (a 14 to 19 dB(A) reduction over

" ERM Hong Kong
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4.3.9

the unmitigated case), dependent upon location, which may be attainable only
through the use of an acoustic cover over each site.

.On-Site Construction Activities (Contracts: SIA Reclamation, Reprovisioning of

PPSTW Outfall and Lung Nun Road Widening)

The foregoing analysis has indicated that dayt:irne construction activities will

be able to proceed without the need for mitigation measures. However,

construction .during restricted hours will require a CNP and rmtigatlon
measures will most probably need to be employed.

‘Should the contractor propose to carry out construction activities during

restricted hours there are two. primary cases to consider, as the refugee camp
is scheduled for closure at the beginning of 1996. The maximum sound power
level for the SIA site prior to dosure of the camp is 119 dB(A) for evening -
hours (1900-2300) and 104 dB(A) for night time hours (2300-0700). After

closure of the camp, the maximum acceptable sound power level for the site -

-would be 129-dB(A) for evening hours and 114 dB(A) for night time hours (to

prevent NCO exceedances at the NSRs in the Tuen Mun New Town Area and
the villages along Lung Mun Road). For construction activities at the western

end of the SIA site (near the Shui Wing Steel Mill), regardless of the status of =

the refugee camp, an evening maximum sound power level of 131 dB(A) and
a night time performance specification of 116 dB(4) apply.

These limiting site sound power levels shouid be obtainable through the use
of on-site noise management, the siting of construction activities away from
nearby NSRs, the use of quiet plant, the use of noise barriers and the reduction
of the size of plant teams. —

Monitoring and Auditing Reiyuirements

. As the previous assessment has concluded. that construction activities

associated with the SIA will have the potential to produce significant noise
impacts at nearby NSRs in particular during the restricted hours and in the
vicinity of the stockpiling areas, a monitoring programme is recommended for

. the construction phase to ensure that exceedances are quickly reported and

rectified. ‘It is recommended that a monitoring programme check both levels
during the daytime (0700-1900) and durmg restricted hours, with more
attention paid to restricted hours

Monitofing Ioca_tions should include the following;

receivers near Nim Wan Road in Pak Long Village;
« receivers near Lung Kwu Tan Road in Lung Tsai Village;
' receiver points near Lung Mun Road at the Plllar Point Vietnamese Refugee
Carnp,
receiver points at Butterﬂy Estate,
receiver points at Sun Tuen Mun Centre; and
+ . receiver points at the Boy's Home near Lung Mun Road.
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This coverage should ensure that exceedances at néarby receivers are quickly
located and appropriate action taken (Details of the environmental monitoring

and audit requirements will be provided ir: the Env1ronmental Schedule as part

. of the present Study).

Conclusion

- This assessment has indicéted that there will be three noise sources associated
with the reclamation and servicing of -the SIA which will be capable of
generating significant impacts at nearby NSRs. These noise sources are:

construction traffic;
stockpiling operations; and
on-site construction operations.

Of these three noise sources, construction traffic, because of the area affected
by road vehicles, has the greatest potential for impact in the region. The
stockpiling activities will have a local influence, affecting only NSRs in the
Tuen Mun New Town Area. The on-site construction operations, though of
large scale, will be remote from nearby NSRs and so will only have the ability
to affect NSRs during mght tlme hours (2300~ 0700)

Construction Traffic

Detailed modelling has indicated that construction traffic will not be of large
enough scale to create cumulative impacts at nearby NSRs; as a result, no’
mitigation measures are recommended for construction traffic activities.
However, it should be noted. that predictions have indicated that prevailing

traffic will generate exceedances, in 1996, at all of the NSRs 1nvest1gated in t}us
study

Stockpiling

Numerical assessment has indicated that stockpiling activities should not
generate significant impacts at nearby NSRs during daytime hours (0700-1900,
Monday through Saturday). However, should operations extend into restricted
hours (1900-0700, Monday throligh Saturday and all day Sunday), mitigation
is recommended to protect nearby NSRs from excessive noise from scheduled
activities. Mitigation in the form of noise barriers, reduced plant teams, on-
site noise management and a limitation in the number of sites operational
simultaneously have been recommended for such restricted hour working.

On-site Construction Activities

Numerical assessment has indicated that on-site construction activities should

not generate significant impacts at nearby NSRs during daytime hours.
However, should operations extend into restricted hours mitigation is
recommended to protect nearby NSRs from excessive noise from scheduled
activities. It should be noted that limiting total site-sound power levels have
been indicated. for activities should operations be proposed to extend into

- restricted hours. As the refugee camp will be closed early in 1996, different
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4.4

44.1

44.2

Table 4.4a

limiting site sound power levels have been indicated dependent on the status
of the camp.

Due to the possibility for significant impacts at nearby NSRs, a monitoﬁng and

-audit programme has been recommended for the construction phase of the SIA.

Monitoring should take place at the majority of the NSRs assessed in this -
study. L .

AIR QUALITY ASSESSMENT I .

Introduction

This Section addresses the air quality impacts during the construction phase

. of the Tuen Mun Area 38 reclamation. The Section is largely concerned with

identifying the likely.impacts of dust, particularly during the handling and

‘transportation of stockpile materials in Tuen Mun Areas 16, 18 and 19.

Measures for the mitigation of the air quality impacts are also recommended.
Assessment Criteria

The limits of ambient dust levels are laid down in the Hong Kong Air Qu_élity .
Objectives (HKAQO) (see Table 4.4a). The objectives for dust are based on two

averaging periods of 24 hours and one year.

Hong Kong Atr Quality Objectives (ug m™)

Averaging Time (i)
24 Howrs (i) 1 Year (it
Total (iv) Suspended 260 ' 80
Particulates (TSP)
Respirable (v) Suspended | 180 55

Particulates (RSP)

Note: (i) .- Measured at 298°K (25°C) and 101.325 kFPa {one atmosphere)..
{ii) Not to be exceeded more than once per year.
(iii) Arithmetic means.
_ (iv}) Total suspended particulate means suspended particles in air with a .
' nominal aerodynamic diameter of 30 um and smaller.
(v} = Respirable suspended particulate means suspended particles in air with a
nominal aerodynamic diameter of 10 xm and smaller. '

In addition to these objectives, an hourly'TSP limit of 500 ug m™ is generally
used. This limit is not statutory, but has been employed as an evaluation

... criterion in EIA studies for many construction projects in Hong Kong, and has .

been enforced through contractual clauses.
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Baseline Condition

Existing Conditions

The air quality of the area is predominantly affected by industrial emissions '

such as from the China Cement Works, the Castle Peak Power Stations as.well
as vehicle emissions from nearby road networks. ' The air quality in the area
is also affected by dust and vehicle emissions from construction activities

associated with the construction of the Black Point Power Station and vehicle

emissions from refuse delivery vehicles passing Tuen Mun new town to WENT
landfill.

Short term monitoring data for the period of September 1992 to May 1993

conducted by CLP for the Black Point Power Station project indicates that the
TSP levels at-Tuen Mun west area are in general acceptable in terms of the 24
hour AQO (ranging from 35 - 179 ug m™). During the monitoring period, the

. dust levels were mainly contributed by vehicle movements on unpaved haul.
- road to WENT landfill and the construction of the Black Point Power Station
and the access road to WENT landfill.

Euture. Conditions

During the construction of the Tuen Mun Area 38 reclamation, other activities,
such as the construction of the River Trade Terminal and Shiu Wing Steel Mill
and the road transport. due to the operation of the WENT landfill, will also
have a direct implication to the air quality in the immediate vicinity of the
reclamation area. Therefore, it is important to minimize any addlhonal but
temporary, contribution of dust from the construction of the SIA of Tuen Mun
Area 38 and other industrial installation such as the Centrahsed Inmneranon

"Facilities.

Once the operaﬁon of the Shiu Wing Steel Mill commences (likely to be after

1996), the air quality in the area is hkely to change.

- Air Senstttve Recewers

In accordance with. the Hong Kong Planning Standards and Guidelines

(FHKPSG), sensitive receptors are defined as residential areas, nurseries, homes ~

for the aged, hospitals and clinics, schools and other active recreation activities.

- The nearest sensitive receptors from the stockpile areas are identified and listed
in Table 4.4b. The location of these receivers are shown in Figure 4.4a.

There are no air sensitive receivers in the immediate vicinity of the reclamation

area and the Lung Mun Road widening project. The Vietnamese Camp in
Tuen Mun Area 46A, to the north of Lung Mun Road is more-than 800 m from
the reclamation area. It is expected the camp will be decommissioned in 1996
before the commencement of the main dust generating activities in the SIA
construction. Lung Kwu Tan villages are also more than 800 m to the west of

the reclamation area, and hence no significant dust impacts are expected from

L

the reclamation works. to Lung Kwu Tan villages. -
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Air Sensitive Recetvers

Identified ASR Potential Dust Impacts -

Squatters to the North of TM Area 19 Handling of stockpiles iri TM Areas 18 and
(ASR 1) o 19,

Vehicle movements on unpaved haul road
within the stockpile areas. '

Boys Home tg the North of TM Area 19 As above.
(ASR 2)

Sun Tuen Mun Centre (high rise residential Handling of stockplles in TM areas 16, 18

biocks) _ . and 19.
(ASR 3, 4,6&7) .

T Vehicle movements on unpaved haul road
within the stockpile areas.

Swimming Pool-to the north of TM Area 16- Handling of stockpzles in TM areas 16 and :
{ASR 5) 18,
Vehicle movements on unpaved haul road
within the stockpile areas.

Potential Sources of Impact

Exhaust emissions from diesel trucks will contain a relatively high percentage

of NO,, particulates and unburnt hydrocarbons in comparison with petrol

driven vehicles. However, as.the anticipated construction traffic flow rates are -
Iow, no 51gmf1cant impacts upon existing air quality are envisaged.

‘Dust impacts will be the major air quality issues associated with the |

construction phase of Tuen Mun Area 38. Dust emissions may vary
substantially from day to day depending on the size of the works site, the level
of activity, the specific construction operation and the climatic conditions. Dry

-and windy conditions have the potential to enhance wind erosion. The main
" sources of dust are:

- Handling of Stockpzle Matenal Removal of Stockpile and Wind Erosion from
~ Stockpiles

The Ioca_tions of the stockpile areas are shown in Figure 4.4a. Stockpiled
material for the reclamation are placed in Tuen Mun Areas 16, 18 and 19.
The amount of stockpiles in Areas 16 and 19 is expected to be
approximately 86,000 m® and 96,000 m® respectively, however this will vary

. depending on the level of activities. It is expected the amount of stockpiles
in Area 18 would be about 100,000 m®. Materials will be removed from the
stockpile areas to the reclamation site.

Truck movements

It has been estimated that at peak times about 600 vehicle movements per
+ day will be generated between the three stockpiling areas and Tuen Mun
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“Area 38. Assuming all activities take place during daytime, there would be
about 30 vehicle movements per hour in the stockpile areas at Tuen Mun
Area 16 and 18, and 15 vehicle movements per hour in the stockpile area of
Tuen Mun Area 19.

Veh':cles transporting aggregates from the stockpile areas to the reclamation . -

area will use existing road networks (ie paved road), where no significant
dust impacts are expected if proper dust suppression meastures are adopted

on the vehicles. Only when the vehicles arrive at the stockpile areas, would

there be signification dust impacts from vehicle movements, as it is expected
. that the haul road on the stockpile areas would not be paved.

. Reclamation works

It is expected that about 2.4 Million m® of fill material will be used for the
" reclamation. Dust emissions will arise from various operations such as fill

material handling 'during'th'e later stage of reclamation and stockpiling.

These operations are likely to cause dust impacts to the surroundmg areas’
if uncontrolled.

Other general construction activities

These will include the construction works for the widening of the Lung
Mun Road and the construction of other ancﬂlary facilities within the 51te

Assessment Methodology

The quantity of dust generated by construction is proportional to the area of
land being worked and the level of construction activity. It is assumed that

_emissions are directly proportional to the silt content of the soil and inversely

proportional to the square of the soil moisture.

The assessment will focus on the potential dust impacts from the stockpile
areas as Tuen Mun Area 38 is well away from any ASRs.

-'fhe_ potential drift distance of particles is governed by the initial projection

height, the particle's terminal settling velocity and the degree of atmospheric

turbulence. Particles that are 30-100 um in. diameter are likely to undergo -

impeded settling. These particles, depending on the extent of atmosphenc

. turbulence, would settle w1th1n a distance of 100 m from the source.

Dispersion Modél

The Fugitive Dust Model (FDM), as accepted by EPD, was used for predicting
the likely dust imipacts.  The potential dust impacts from the handling of
stockpiles were estimated at the nearest identified ASRs (Section 4.4.4). One
category of dust size (0-30 um) was assumed in modelling exercise and

_ gravitational settling velocity was calculated by the model.

ERM Hong Kong
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‘As there is no immediate sensitive receivers in the vicinity of the reclamation

area, the assessment was carrled out for the stockpile areas within the Tuen
Mun new town. : :

| Meteorological Input

: Sequential meterological data from Royal Observatory were used for assessing

the dust impacts at real-time meterological conditions. The nearest weather
station is Tuen Mun Station and the input data include wind 'speed, wind
direction, temperature and mixing height of 1993. Handling of stockpiles and
vehicle movements are anticipated for daytime, while stockpiles storage is 24-

- hour operation, therefore meterological data of relevant workmg period w111
7 be selected for modelhng

Dust Emission Rates

The dust emission rate from construction activities is dependent on the total
area of the works sites where construction activities are taking place, and the
levels of the activities. -

As illustrated in the construction programme in Figure 2.3a, the worst case dust
emissions is likely to be in the period of the actual reclamation (Stage 1 and
Stage 2). Estimations of emission factors have been made in accordance with
the US EPA ~ Compilation of Air Pollutant Emission Factors, AP-42, 4th Edition,
1985, and are shown in Table 4.4c.

This assessment thus focuses on dust emissions from general construction
activities including handling of stockpiles and vehicle movements over
uripaved haul roads in the stockpile areas. The on-site road for removal of the
stockplle is assumed to extend fully across the stockplle area. .
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" Table 4.4c

)

Emission Factors

Construction Activities =~ Emission Factors . Remarks

Handling of stockpiles 0.0008 (kg/Mg) ) Assume silt content of 1.6%
, - and moisture content of 0.7%
as based on USEPA AP-42,
'VoIl', Table 11.2.3-1 for stone
quarrying and processing.
Drop Height of 1.5 m and
dumping devise capacity of
. 0.5 m® were assumed.
Wind erosion from stockpiles 0.609 (kg/day/hectare) Assume silt content of 1.6%.
: ) The number of days with
more than or equal to 0.25
mm of precipitation per year
: was based on Royal -
i , Observatory Data for the year
' ' 1991 and 100 days were
estimated. It has been
assumed that the percentage
frequency is about 4% .
(based on wind data from
Tuen Mun Station) that the
unocbstructed mean wind
speed exceeds 54 m s at the
mean p:le height.

Trucks movements on 2570 g veh km™ | Assume typlcal silt content of

unpaved haul road 10%, vehicle speed of 20 kph
and ‘vehicle weight of about
25 tonnes. 10 wheels pet
vehicle were assumed,

‘Hourly TSP Impact .

The model predictions were made on hourly, 8-hour and daily basis for
‘different activities. Highest hourly dust levels are. presented for specific
combination of meterological conditions, i.e. worst case of particular wind
speed and direction. The occurrence frequency of such worst case is important
in, interpreting the impacts on the sensitive receivers. Infrequent occurrence of
the predicted worst case will pose dust impact of less significance.

Hourly accumulative impacts' are the summation of impacts from all
construction activities at their worst cases which may not happen at the same

time and same meterological conditions, therefore, a lower TSP level could be
expected at a specific time.

These predlctlon results were compared to the recommended hourly limit of
500 pg m~ for compliance.
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Daily TSP Impact

The daily TSP levels of 24—hour operating stockpile storage were modelled

directly by FOM while that of haul road dust were extrapolated from the 8-

hour impacts. An éstimate of the worst case daily TSP impact was calculated
by considering the number of working hours, duration of vehicle movement
which is assumed to be 8 hours per day. As such, the worst case daily TSP
impact could be estimated by multiplying the 8-hour TSP impact by a
conversion factor (the portion of time per day with construction activities)
which should be about one-third of the 8-hour TSP concentration. ™

- Background TSP and Cumulative Impacts

~ The future background TSP levels in the area will depend greatly on the other

activities near the stockpile areas. In order to estimate the cumulative impact,
the background level of 100 ug m™ is_assumed based on the air quality
monitoring at Pillar Point for the Expanded Development Study of Tuen Mun -

-Area 38. This background 24-hour TSP level will be used together with the-

modelling results to determine the cumulative impact.
Evaluation of Impact

Without Mitigation Measures -

- The estimations of dust (TSP) concentration from the stockpile areas are -

summmarised in Table 4.4d.

There is no AQO for hourly TSP but it is generally accepted that an hourly
average TSP concentration of 500 pg m™ should not be exceeded. Such a

" control limit has no statutory basis but is particularly relevant to construction

work and has been imposed on a. number of construction pro]ects in Hong .
Kong in the form of contractual clauses. -

The prediction resu,lts were compared with the recommended hburly TSP level

- of 500 ug m~ and the daily AQO for TSP (260 ug m™).

Table 4.4d shdws the predjcte'd maximurm dust concentrations at the identified
ASRs from the stockpile areas: Without mitigation, the recommended hourly -
TSP level of 500 g m™ and the 24-hour AQO for TSP would be exceeded at

- most of the identified ASRs." Squatters to the North of TM Area 19 (ARS1) and

Sun Tuen Mun Centre {ASR4) are the two least affected sensitive receivers that
maximum daily average dust levels were within the AQO level. It should be
noted that these estimations are-based on worst case scenarios which assume

that handling activities are being carried out within the whole of the stockpile
“areas at one time. The level of handling activities and number of vehicles

likely to be entering and leaving the stockpile areas are dependent on the level .
of works required at the reclamation area. In addition, the type of aggregates

" to be stored at these stockpiles are likely mainly consists of larger rocks. It is

expected that the actual dust emission rates will be lower than predicted. The

potential dust impacts' will also be lower as it is unlikely handling activities h

will be carried ot within the whole of the stockpile areas at one time.
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- However, it should be noted from Table 4.4d that the. main dust contribution
(ie more than 97%) to the identified ASRs is from truck movements within the

stockpile areas and mitigation should aim to reduce the dust emission from'

this source.

As ASRs would be affected by high levels of dust, it is important to adopt dust
* suppression measures in order to minimize any significant dust impacts as far
as possible. Although the above estimations are the worst case conditions, the

predicted impacts indicate that dust suppression measures should be included
as part of good site housekeepmg practices.

With Mz'tigation Measures

The methods and efficiency of dust control is stated in Section 4.4.8. The dust
impacts after mitigation measures would be largely reduced. The potential
dust impacts with the recommended dust suppression measures are shown in
" Table 4.4e. The maximum daily cumulative impacts at all the ASRs would
complied with the 24~hour AQO for TSP. The recommended hourly limit of
500 ug m™ would also be achieved at all ASRs except at the swimming pool
(ASR5). It should be noted that the recommended level at ASR5 would only
exceeded once throughout the assessment period of 1993. The second highest
level at ASRS is predicted to be 444 ug m™ with the mitigation. The air quality

impacts in the Tuen Mun Area 16, 17 and 19 should be at minimum with the '

rare occurrence of slightly exceedance at one ASR
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Table 444  Predicted dust impacts (without mitigation measures)
ASRs Distance from the Maximum hourly dust " Maximum daily Contribution %
nearest Stockpile (m) concentration (g m™) - average dust ‘
concentration ] ' 5
including background Handling of stockpiles Vehicle movements on
(g m™) unpaved haul road °
ASR1 - - 100 501 204 96.7 3.3
. ASR2 o125 ' g9 333 98.4 16
ASR3 175 1150 404 983 17
ASR4 ' 200 ' 527‘ 190 985 1.5
ASR5 175 ' 1367 . 299 99.7 03 .
_ ASRé ' 150 730 - 243 979 - 21
ASR7 _ 135 1016 . 307 97.3 2.7




Table 4.4¢ Predicted dust impacts (with mitigation measures)

" Distance from the

- ASRs 'Maximum,hourly dust Maximum daily Contribution %
nearest Stockpile (m)  concentration {ug m?) average dust
. ' concentration
including background Handling of stockpiles Vehicle movements on
(ng m™) ‘ : " unpaved haul road
ASR1. 100 201 - 142 4.1 95.9
ASR2 125 324 194 20 98.0
ASR3 175 ] . 461 222 21 97.9
ASR4 200 211 136 19 981
ASRS 175 547 “180 04 99.6
ASR6 150 293 158 26 97.4
-ASR7 135 407 184 34 96.6
— T [ — ) ) O ou N e MR S BN SR
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Mitigation Measures

From the modelling results, as the handhng of stockpiles and vehicle
movements within the stockpile areas would produce unacceptable dust levels,
it is recommended that the following mitigation measures should be adopted
during the construction phase of the project. Although there are no immediate

- ASRs in the vicinity of the reclamation area, dust suppression measures shouid

also be adopted as part of good on-site management.
Vehicle Dust (Contract: SIA Reclamation and Lung Mun Road Widening). .

On-site unpaved roads that are fréquently used should be regularly "
compacted and the road surface should be kept clear of loose material.
Water spraying should. also be used to control dust.

Vehicles should be restricted to designated routes and have a speed limit of
11 kph.

Wheel-wash troughs and hoses should be provided at traffic exits from the
site to minimise the quantity of material deposited on public roads.

Excavation of Stockpiled Materials (Contract: SIA Reclamation)

Mitigation measures should be considered for the excavation activities; for

example, water spray facilities should be provided and used for damping the
excavated stockplles

Reclamation Area (Contract: SIA Reclamation)

Earthworks and excavation activities usually result in substantial amount of

soil being exposed and under dry and windy conditions, these will give rise
to wind blown dust.

To minimise dust ermssmn, the amount of soil exposed and the dust
generation potential should be kept as low as possible.

This can be accomplished by re4vegetation of completed earthworks, surface
compaction and minimising the extent of soil exposed.

The effectiveness of the above recommended dust suppression measures have

evaluated. In predicting the likely amount of dust suppression, it has been .
assumed there will be:

50% “reduction through frequent watering ' during the handling of
stockplles :

o Jueze, G.AL K Aete]l, Jr, and W. Parker. Investigation of Fugitive Dust-Sources Emissions and Control.
Publication No. EPA-450/3-74-046a June 1974.

ERM HONG KONG - . “TERRITORY DEVELOPMENT DEPARTMENT

67



4

60% reduction in dust emission potential from vehicle movements over

unpaved haul roads by restricting speed to 11 kph and by frequent surface
Watering and compacting. .

. It may also be worth considering further reduchon in dust etmssmns from

.vehicle movements providing a paved haul roads to reduce the off-site dust
impact.

Dust Mitigation Measures for Transportation aﬁd handling of PFA. (Works Branch
Technical Circular No. 14/94 - Use of PFA as General Fill in Reclamation)

Vehicles that have the potential to create dust while transporting materials -
should have properly fitting side and tail boards. Materials transported by -
vehicles should be covered, with the cover properly secured and extended

over the edges of the side and tail boards. The materials should also be
dampened if necessary before transportation.”

In the process of loading and hahdfing, PFA which has the potential to
create dust shall be treated with water or sprayed with a wetting agent.

PFA shall be transported either wet or damp (‘conditioned’) and covered, or

in sealed containers. PFA shall be placed and compacted the same day it .

_ arrives on site and shall not be stockpiled.

The site shall be frequently cleaned and watered to minimise fugitive dust
emission. -

Any vehicle with an open load-carrying area used for moving PFA which -

has the potential to create dust shall have properly-ﬁ'ttin'g side and tailer
boards. PFA with the potential to create dust shall not be loaded to a level
hagher than the side and tail boards, and shall be covered by a clean

tarpaulin. The tarpaulin shall be properly secured and shall extend at least

300mm over the edges of the side and tail boards.

-All motorized vehicles shall be restricted to a maximum speed of 8km per

hour within the site. Haulage and delivery vehicles shall be confined to -

designated roadways inside the site. Areas of roadway longer than 100m
.on which the movement of motorised vehicles exceeds 100 vehicle
movements per day, or as directed by the Engineer, shall be finished with
a flexible pavement surfacing. The road pavement design shall be to
"Guidance Notes on Payment Design (RD/GN/017)" issued by the
Highways Department and its amendments as stipulated in Highways

Departments Technical Circular No. 5/93, or to a standard as agreed by the
Engineer. -

Wheel washing facilities shall be installed and used by all vehicles leaving
the site. No PFA whatever shall be deposited on public roads. Water in the
wheel-washing fadlity shall be changed at frequent intervals, and sediment
shall be removed regularly. The wheel~washing facility shall be operational
prior to any earthwork activities on the site. The contractor shall provide
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>

a hard-surfaced road between the wheel-—washmg facnhtate and the pubhc
road

The PFA filling 1nclud1ng final compaction shall be completed as qulckly :
- as possible, to minimise wind-blown dust.

A final covér layer of natural soil, with a minimum thickness of 1 metre,
_ shall be provided to areas where PFA has been used as a fill material.

Monitoring and Auditing Requirements

It is recommended that dust nilonitoring and auditing be required during the
construction of the SIA in Tuen Mun Area 38. These requirements identified

o m the study will be given in deta11 in ‘the Environmental Schedule.

It is recommended that baseline and impact dust momtonng is undertaken at
the followmg locations: :

Squatter area north of Tuen Mun Area 19.

Boys Home west of Tuen Mun Area 18.

Sun Tuen Mun Centre.

Swimming Pool to the north of Tuen Mun Area 16.
‘Pillar Point Vietnamese Camp of Tuen Mun Area 38.

Conclusion

The construction of the SIA in Tuen Mun Area 38 and associated facilities will '
inevitably lead to dust emissions. In general the reclamation works in Tuen

‘Mun Area 38 will not pose significant dust impacts on the-surrounding area,

particularly if the mitigation measures described above are adopted.

However, it is predicted that the activities carried out within the stockpile areas

‘would give high hourly and daily TSP concentrations from the stockpile areas.
"Mitigation measures are therefore necessary to control dust emissions' from

construction activities through good on-site management. It is recommended
that baseline dust monitoring and dust impacts monitoring should be carried
out prior and during the construction of the SIA in Tuen Mun Area 38. Details
of the Environmental Monitoring and Audit programme will be presented in

 Section 6 and'in the Environmental Schedule to be prepared separately as part

of the present study.
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5 OPERATIONAL PHASE ASSESSMENT

5.1 INTRODUCTION

This section assesses the potential environmental impact during the operation
of the Proposed Development. As many of the issues during the operational
phase have been addressed in the original Expanded Development Study for
Tuen Mun Area 38, the present assessment will focus on the following issues:

Water quality impacts due to the reprowsmmng of the Pillar Point Sewage
Outfall

- Traffic noise impacts arising from the operation of the SIA of Tuen Mun
Area 38; and

The potential landfill gas hazards of the nearby Siu Lang Shui Landfill (SLSL)
and Pillar Point Valley Landfill (PPVL) during the operation is assessed in

Section 6.
52 " WATER QUALITY ASSESSMENT
52.1 Introduction

The potential adverse effects on the marine environment and nearby bathing
beaches as a result of the reprovisioning of the Pillar Point outfall and the
change of coastal configuration of -Area 38 was modelled as part of the
operation assessment. The preliminary outfall reprovisioning assessment forms
the basis for the preliminary design of the reprovisioned outfall.

The assessment will appraise the impacts associated with the operation of the
reprovisioned Pillar Point outfall. Where significant impacts are predicted
mitigation measures will be recommended to ameliorate any .problems to
nearby sensitive receivers and EM&A requirements specified to ensure and

- audit the efficacy of the reprovisioned PPSTW outfall and any recommended
mitigation measures. A separate stand alone Environmental Schedule has also
been produced detailing EM&A requirements.

The different scenarios included in the operauon stage water quahty
assessment include the fo]lowmg scenarios.

* Scenario 1: Existing (Section 4.2);
Scenario 2: Baseline (Section 4.2);

Scenario 6: Comprises the completed RTT without the RTT breakwater in -

place and the completed SIA Stage I and II and a new 1.7km Pillar Point
outfall beyond the line of the RTT breakwater (hereafter referred to as the
1.7km reprovisioned Pillar Point outfall), but with the TMPD in place; and
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‘ .S,cenario 8: Comprises the completed RTT and RTT breakwater and the

completed SIA Stage I and II ‘and the 1.7km reprovisioned Pillar Point

outfall, and without the TMPD ‘in place but with the RTT breakwater in
places; : . '

Scenario 9: As per Scenario 8 but with a 200m’ shorter reprovisioned outfall,
hereafter referred to as the 1.5km reprovisioned Pillar Point outfall; and

Scenario 10: As per Scenario 8 but with a 400m shorter reprovisioned
outfall, hereafter referred to as the 1.3km reprovisioned Pillar Point outfall.

Assessment Criteria

The Consultants recommended and CED and EPD agreed that it would be
unnecessary to model all water quality parameters for the operation phase
water quality assessment study as restriction to bacterial plume (E Coli)
. modelling will appropriately focus on the key operational impact controlling
‘factor by addressing the impact of the various ouitfalls, without background
pollutant sources, on the gazetted beaches and water sensitive receivers.

The assessment criteria for E Coli for the operation ‘phase assessment are as
described in Section 4.2.2. However, it should be noted that EPD have agreed

that, as the Pillar Point Qutfall comprises only one of the many sources of

pollution in' the district, E Coli level simulated by the modelling study
generated by Pillar Point STW only, excluding other background sources

- cannot be compared directly with the statutory WQOs for beaches. Thus

comparisons are made by reference to changes in E Coli level relative to that
contributed by the existing and reprovisioned Pillar Point outfalls.

Baseline Conditions

Baseline conditions are as described in Section 4.2.3.

Water Sensitive Receivers v
Water sensitive receivers are as described in Section 4.2.4 and in terms of the
those likely to be affected by the Pillar Point reprovisioned outfall sewage

effluent discharges comprise the local gazetted beaches between Butterfly and
Cafeteria bathing beaches and Deep Bay. .

- Potential Sources of Impact

The potenﬁal sources of irﬁpacts on water quality include the impacts of the
Pillar Point reprovisioned outfall effluent discharges on the bacterial

. concentrations at nearby sensitive receivers and in the immediate vicinity of -

the formed reclamation and any temporarily embayed. areas.
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52.7

- Assessment Methodolbgy '

Bacterial Plume Modelling

“The o operation 1mpacts has ‘been quantitatively assessed usmg the WAHMO

bacterial plume modelling.

‘The model was as described in Section 4.2.5 and: Annex A. Bacterial plume

modelling results were produced in the form of representative concentration/
distribution plots of the E Coli plume. Time history plots of E. Coli -
concentrations were included in Annex C. The geometric mean E. Coli
concentration for different scenarios are presented in Annex G.

~ As described in Section 5.2.1 the purpose of the operétibn assessment as to

appraise the acceptability of the preliminary design of the reprovisioned
PPSTW'outfall. The location of the 1.7km reprovisioned Pillar Point outfall,
modelled for Scenario 6 and 8 was shown in Figure 4.2b and the bathymetry _‘

in the vicinity of-the outfall is shown on Figure 5.2a.

For this purpose DSD prbvided the 'fbllowing details:

tl"le '-end of the 1.7km reprovisioned Pillar Point outfall was located in

approximately 15m depth, 1.7km beyond the line of the RTT breakwater |

(1.7km outfall, Scenario 6 and 8). In addition, in order to ascertain whether
a shorter outfall would be acceptable a sensitivity analysis of both a 200m
and 400m shorter outfall were also modelled under Scenario 9 and 10,
respectively; ’

all outfall diffuser sections modelled were 500m in length from the outfall
- end; and

preliminary sewage treatment.

As descnbed in Section 4.2.1 the bacterial plurne modelling results for the
various scenarios are baséd on bacterial pollutant levels generated by Pillar
Point STW only, as agreed by EPD. Background sources of pollutants
comprising the North West New Territories (NWNT) seweragé scheme outfall
and the Tuen Mun nullah were not included in model boundary conditions.
The reasons for the exclusion of these background sources of bacterial
pollutants were that they would effectively mask any impacts arising from the

-relatively lower bacterial discharges from Pillar Point STW and thus negate the

prime purpose of the bacterial modelling described in Section 4.2.1. As
described in Section 5.2.2, it has been agreed with EPD that the results are

.based on comparisons between E. Coli levels generated from the old and the
- various reprovisioned outfall scenarios.

Evaluation of Impact

The results of the bacterial plume modelling for Scenarios 1 and 2 were .
described in Section 4.2.7. Bacterial plume time history plots are contalned
within Annex C,
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. Bacterial Plume: Scenurio_6' (1.7km Reprovisioned Pillar Pbint Outfall)

The results of the bacterial plume for the spring tidés indicate little change °

from Scenarios 4 and 5 as the plume is again mainly constrained by the deep-
- water channel of Urmston Road. There is some ingress of the plume into Deep

Bay but the concentrations are low, less than 1000 E. Coli counts/100ml. The
_ results indicate that the construction of the Tuen Mun Port Development has
had little, if any, effect on the plume generated by the-1.7km reprovisioned
Pillar Point outfall and that the plume does not become trapped within the
TMPD basm :

The extent of the plume for the neap tides is greatly reduced from the spring
tides. There is less lateral spreading of the plume and it.is confined to a

narrower band within Urmston Road. Concentrations are higher at the mouth

of Deep Bay but the phiime does not enter the bay. The plume does not impact
on Ma Wan, only reaching the Brothers at very low concentrations.

The time history plots show little change from those of S¢enarios 4 and 5
. (described in Section ¢.2.7) for the spring tides. The results for the neap tides

show higher concentrations for the stations in Urmston Road on the flood side |

of the outfall (Stations 4 and Urmston Road) and lower concentrations for the

. ‘stations nearer to the coast. The results predict that the 1.7km reprovisioned .

outfall will have no impact on the beaches for any tide.

Comparison of E. Coli concentration time history plots the results with thé old
Pillar Point outfall, Scenarios 1 and 2 (existing and baseline) which resulted in
elevated E. Coli levels at Cafeteria and Butterfly Beaches show that the 1.7km

reprovisioned outfall do not result in any such E. Coli elevation at these.

beaches which is a positive improvement.

Bacterial Plume: Scenario 8 (1.7km Reprovisioned Pillar Point Outfall)

The results of the bacterial plume modelh'hg for Scenario 8 (Figure 5.2.7a) show
little change from Scenario 5 (described in Section 4.2.7). This is due to the RTT
* breakwater having very little effect on the tidal currents in the Urmston Road,

" where the majority of the plume remains.

The time history plots show some minor differences in E. Coli concentrations,

compared with Scenario 5, particularly at Urmston Road and Station 5 (Annex a

C). Comparison of the contour plot results from the old Pillar Point Outfall
Figure 4.2.7a indicate a positive improvement in E. Coli concentrations along the
Tuen Mun coast and sensitive beaches and ehn'unate elevated “E. Coli
concentrations expenenced at Cafeteria and Butterfly Beaches which occurred
under certain tidal/seasonal conditions with the old outfall.

Bacterial Plume: Scenario 9 (I.Skm Reprovz:sioned Pillar Point outfall)

Scenario 9, as stated in Sectzon 5.2.1, compnses the same features as Scenario
8 but with a 200m shorter feprovisioned outfall. Figure 5.2.7b shows little
‘change from the 200m longer outfall modelled for Scenario 8 (described in
Section 4.2.7) with the majority of discharges remaining within the Urmston
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Road and with a positive improvement, when compared with the old Pillar
Point Qutfall, Figure 4.2.7a, (Scenarios 1 and 2) for E. Colz on beaches between
Butterfly and Cafeteria Beach. )

Bacterial Plume: Scenario 10 (1.3km Reprovisioned Pillar Point Outfall) Scenario 10,

.Figure 5.2.7c, as stated in Section 5.2.1, comprises the same features as Scenario

8 but with a 400m shorter reprovisioned outfall. The results indicate minor
change from Scenarios 8 or 9 with the majority of discharges remaining within
the deep waters of the Urmston Road and with a positive improvement, when
compared with the E. Coli levels experienced with the old Pillar Point Outfall,
for E. Coli on beaches between Butterfly and Cafeteria Beach. The results thus
indicated that the 1.3km reprovisioned outfall dilution was sufficient, that the
diffusers were appropriately located in the mixing zone and would lead to a
positive improvement in the bacterial quality of adjacent beach waters, in
parttcular the gazetted Butterfly Beach relative to the old Pillar Point Outfall.

Background Pollutant Sources

As described in'the assessment rhethodolbgy, Section 5.2.7, and agreed by the
EPD, the background bacterial pollutant sources comprising the NWNT
sewerage scheme outfall and the Tuen Mun nullah were not included in the

* above assessment to prevent impact masking by these dominant sources of

bacterial pollution. Therefore, reference to operational impacts at the nearby.
bathing beaches comprises only the impact from the various reprovisioned
Pillar Point STW outfall discharges, which have been compared with
discharges from the old Pillar Point Outfall. -

Mitigation Measures

Bacterial plume modelling results of the Scenarios 8, 9 and 10 indicated the
suitability of the reprovisioned PPSTW outfall location and orientation and the
efficiency of its overall design. The bacterial plume results indicated that the
shortest outfall modelled (Scenario 10) will comprise a positive improvement
over the old Pillar Point Outfall impacts. Therefore, the mitigation should
comprise: '

a minimum outfall length of 1.3km from the line of the RTT seawall
~ discharging into Urmston Road waters of approximately 15m depth; and

a minimum diffuser length of 500m.
Monitoring and Auditing Requirements

Water quality monitoring will require post construction as a check to ensure
that reprovisioned Pillar Point outfall is operating effectively. Outfall auditing

~ should be carried out with a view towards reviewing and verifying

information availableé in records developed through the monitoring
programme, and to thereby identify specific issues of non-compliance and

-recommendations to meet them. It is recommended that an audit be carried

out in both the bathing and non-bathing seasons at beach and open water
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locations (as described in the Environmental Schedule) to check the outfall

) effecﬁveness and to review the need for other mitigatory measures.

Baseline monitoring is reqmred prior to the commencement of commissioning
. of the PPSTW outfall to establish the surrounding background water quality

by measurement of E. Coli concentration (counts per 100ml) at agreed locations
for 4 sampling days per week for 4 consecutive weeks, at mid~flood and mid-
ebb during bathing and non-bathing seasons prior to outfall commissioning.

Outfall Impact Monitoring During the outfall operation the outfall monitoring
should be undertaken during both the bathing and non-bathing season.
Precise operation water quality EM&A reqmrements are detailed in the
Enwronmental Schedule

Monitoring Loeatmns The exact position of the outfall monitoring locations
can only be confirmed when details of the RTT reclamation have been

finalised, but indicative locations are included in the Environmental Schedule
for reference '

Conclusions

The results of the operational bacterial plume modelling, of only discharges
from the PPSTW and excluding background sources comprising the NWNT
outfall and Tuen Mun nullah, indicated that the outfall design was adequate
to confine the bacterial plume to the deep waters of the Urmston Road. The
results for both Scenarios 6, 8, 9 and 10 indicated little differences between
modelled scenarios and that the reprovisioned outfall dilution was sufficient
to eliminate elevated E. Coli concentrations, along the Tuen Mun coast and

_particularly at the beaches, experienced with the old Pillar Point Outfall and

indicated that the diffusers were appropriately located in the mixing zone and
that 1.3km reprovisioned outfall was able to prevent any direct impact on the
gazetted Butterfly and Cafeteria beaches. Overall, the simulations showed that
a 1.3km reprovisioned Pillar Point outfall performed acceptably well and
would Jead to positive improvements in the bacterial condition of the nearby
gazetted beaches in particularly of Butterfly Beach when compared with
impacts arising from the old Pillar Point OQutfall.

. TRAFFIC NOISE ASSESSMENT .
 Imtroduction

- Road traffic noise impacts associated with the ot:»eration of the Tuen Mun Area

38 Spedial Industrial Area (SIA) have been assessed with respect to three
different scenarios to determine if the op_eratibn of the SIA will generate
exceedances of the HKPSG at affected NSRs. These scenarios are as fo]lows:

2011 traffic levels mthout the SIA and mthout the Tuen Mun Port

Development (TMP);

. 2011 traffic levels with the SIA and without the TMP; and
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2011 traffic levels with the SIA and with the TMP.

Due to the relatively remote location of Tuen Mun Area 38 (2km from the

. nearest NSR), operational nnpacts from the SIA operational activities have been

assumed notto be capable of generating 51gmf1cant impacts at surroundmg

NSRs.

'Asse's_sment Criteria

Impacts from road traffic noise are generally assessed against the Hong Kong} '
Planning Standards and Guidelines (HKPSG) noise criterion for road traffic noise. .

Traffic noise standards are stipulated .in the HKPSG to limit noise levels at

affected NSRs to below L . nowr 70 dB(A). This criterion controls the
maximum noise exposure from accumulated road vehicle pass-by noise to
ensure that nearby NSRs are not exposed to excessive noise levels. Although
this standard is not achieved in many existing areas of Hong Kong, it is
enforced for new noise sensitive developments and for new developments
generaung increased traffic flows that could impact existing residences, thereby
progressively improving Hong Kong's noise climate. |

In the latter case, impacts are referred to as cumulative impacts and are assessed
on a relative rather than an absolute scale. As this assessment is interested in
the impacts associated with the addition of traffic to existing roads, an impact,
or more correctly a cumulative impact, will be defined as an increase in noise
levels at affected NSRs over those which would have prevailed had the
Proposed Development not existed. In keeping with current EPD policy, a

cumulative impact will be. further defined as an increase in noise levels by 1
dB(A) over those which would have prevailed had the development not
existed. Should this criterion be satisfied, it can then be concluded that the

Proposed Development has the potential to generate 51gmf1cant cumulative
impacts at nearby receivers.

Baseline Conditions
Existing Conditions

The enstmg conditions are as discussed in the construction no1se assessment

(see Sectzon 4.3).

. Future Condztlon_s

The future conditions are as d15cussed in the construchon noise assessment (see
Section 4.3).

Noise Sensitive Receivers

" Noise Sensitive Receivers (NSRs), as defined by Hong Kong Planning
Standards and Guidelines (HKPSG) and the Noise Control Ordinance (NCO),

have been identified with reference to previous environmental studies and
have been updated by site surveys and by referring to survey sheets and
development plans. The major NSRs, located within the zone of influence of
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5.3.6

Lung Mun Road (also known as Lung Kwu Tan and Nim Wan Road), are

listed in Table 5.3a. The location of these NSRs are shown on Figure 4.3a. (Note: -

The assessment area is given in the Study Brief of the present study which

stated that only those roads between Tuen Mun Area 40 and Tsang Tsui PFA.

Lagoon should be considered.)

Noise Sensitive Receivers

Noise Sensitive Receiver Receiver Type i Location ,
Lung Tsai ' Village’ | Near Lung Kwu Tan Road
- Sha Po Kong 7 ‘ Village | Near Lung Kwu Tan'Road |
Nam Long _ ] Village - ‘ Near Nim Wai_\ Road
'Pak Long B Village  Near Nim Wan Road

Potential Sources of fmpact

. There will be two primary potential sources of noise impact from the operation

of the SIA. The dominant potential source of impact will be associated with

road traffic that will be generated on Lung Mun Road by the SIA development, l
‘while a secondary source will be operational noise associated with the area's

industrial activities.

" As the amount of traffic that will use Lung Mun Road depends on whether or

not the TMPD project is in operation, the future potential noise impact is
dependent on -the forecasted scenario investigated. (Note: TMPD is not a
committed development at present). : :

~ As stated in the introduction, three cases will be investigated:

». 2011 traffic levels without the SIA and without the TMPD; -
2011 traffic levels with the SIA but without the TMPD; and
2011 traffic level with the SIA and with the TMPD.

The second potential source of noise impact, operational noise from plant and

machinery within the Area 38 development will not-lead to significant noise

impacts at the nearest NSRs, as the nearest NSRs are at a minimum distance
of 2 kilometres from the development. Calculations indicate that the SIA

would need to generate night time noise levels in excess of 120 dB(A) in order .

to generate significant noise impacts at the nearest NSRs. As such high noise

levels, comparable to noise levels generated by large, active construction sites,

are highly unlikely for sustained periods, operational impacts from SIA
operations will not be assessed in this study.

| Assessment Methodology

The. assessment of traffic noise impacts was based on 1dent1fy1ng differences in
1mpact between three different scenarios: 1) impacts without the SIA and
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without the TMP development, 2) impacts with the SIA and without the TMP
development, and 3) impacts with the SIA and with the TMP development..
The assessment considered both the absolute value of the impact (the predicted
Lo peak nour AB(A) level) as well as the relative value of the impact (the difference

" between the three scenarios modelled). This approach makes possible the

determination of not only the level of the exceedance (compared with the
HKPSG noise criterion), if applicable, but if the exceedance is a cumulative
impact and so due to the SIA. :

The segmentation and calculation process was carried out in accordance with
the UK Department of Transport Calculation of Road Traffic Noise (CRTN)
procedures using Braunstein and Berndt's noise model SoundPlan. CRTN is

~ the British Standards methodology for road traffic noise calculations and is the

method recommiended by the Environmental Protection Department (EPD). As

it is required that traffic noise assessments be carried out for the worst case

conditions after the opening of a development, the forecasted traffic flow

_conditions for the year 2011 were assessed. Table 5.3b below gives the traffic

data of Lung Mun Road near the Lung Kwu Tan Villages that has been
incorporated into the model to establish the extent of impacts at the Village
NSRs noted in the previous section. The road surface type for the year 2011

" was decided by assuming that the existing road surface, which is impervious

cbncrete, would apply to the future as well.

All traffic information and forecasts were produced by the subconsultant of the
present study, Scott Wilson Kirkpatrick (SWK)(see Section 3). The AM peak
hour flow and a speed of 70 kph were employed as they represent the worst
case (i.e. maximum flow and highest speed) for each scenario investigated.

- Traffic Conditions on Lung Mun Road, Near Lung Kwu Tan VzIIages, Under

Different Scenarios
Scenario AM peak hour fiow % Heavy Vehidle Speed
Without SIA /Without . 50 _ . 978 : | 70
TMP R
With SIA/Without TMP 50 978 70
With TMP/Without SIA 540 50.6 _ 70

. 600

With SIA /With TMP 544 70

These figures indicate that 60 vehicles will be generated by the SIA in the peak
hour, near the vﬂlages, should both the SIA and the TMPD be operational
simultaneously.

Evaluation of Impacts

The traffic figures from the previous section have indicated that should the -
TMPD not be built, the SIA will not lead to any increase in the traffic flow on
Lung Mun Road in the vicinity of the affected villages. As a result, no
cumulatlve impacts w111 result from the development of the SIA. In addition,
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5.3.9

53.10

noise modelling has indicated that the HKPSG noise criterion will not be

exceeded at any of the affected village NSRs should only the SIA be

operational in the year 2011.

.Should the TMPD be built, however,-t'hé traffic figures indicate that traffic

flows on Lung Mun Road, in the vicinity of the Villages, will increase
substantially. It should be noted, however, that of an increase of 550 vehicles,
under this scenario, the ma]onty of this increase, 490 vehicles in the peak hour,
will be due to traffic from the TMPD while-only 60 vehicles will be due to the
SIA. As a result, the SIA would generate only an 11.1% increase over
prevailing traffic levels in the year 2011, should the TMPD also be operational.
The modelling results for this scenario, shown in Figure 5.3a, indicate that a
substantial fraction of the units in the affected villages (especially Lung Tsai

‘and Sha Po Kong Villages) will be subject not only to higher noise impacts.but

also. to noise levels in excess of the HKPSG noise criterion, should both the

- TMP and the SIA be operational simultaneously.

Reference to Chart in the CRTN manual indicates that an increase of 11.1% in

the total hourly traffic flow would lead to an increase of approximately- 0.5
dB(A) in the basic noise level. Chart 4 in the CRTN manual indicates that the

- increase in heavy vehicles, 50.6% versus 54.5%, with the addition of SIA-
- traffic, would lead to an additional 0.25 dB(A) correction to the basic noise

level. This analysis indicates that the average increase in noise levels at nearby
NSRs should be approximately 0.75 dB(A). As this increase is less than 1.0

dB(A), the minimum increase for the determination of a cumulative impact, the

applicable criterion has not been met and so no significant impact is predicted
to exist at the aforementioned NSRs due to the operation of the SIA.

Mitigation Measures

. The foregoing analysis has indicated that no cumnulative impacts are predicted.

to be generated at nearby NSRs due to the operation of the SIA. As a result,
no mitigation measures are recommended for the operational phase of the SIA.
Whilst substantial noise impact and exceedances of the HKPSG noise criterion
have been predicted at the affected NSRs due to increased traffic flows
associated with the TMPD, these have already been assessed in a previous
study and appropriate mitigation measures have been recommended. -

Monitoring and Auditing Requirements

In the light of the foregoing assessment, it is fiot recommended that monitoring
be carried out for the operational phase of the SIA as no significant impacts
have been predicted to occur at nearby NSRs from SIA generated traffic
between Tuen Mun Area 40 and Tsang Tsui PFA Lagoon.

- Conclusion

The noise assessment has indicated that there are two potential sources of noise

' impact from the operation of the SIA, vehicular traffic and on-site plant
- operation. Assessment has indicated that neither of these noise sources will -

produce significant noise impacts. SIA operational vehicular traffic will not
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cause cumulative impacts at nearby NSRs. SIA on-site operational activities,
due to their distance from the nearest NSRs, are also not anticipated to create
significant noise impact at the nearest NSRs. '

As a result no noise rnitigaﬁon is required for the operatiohai phase of the SIA.
In addition, as no significant impacts have been predicted from'the operation
of the SIA, no monitoring programme is required for the operational phase.
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6.1

6.1.1

6.1.2 .

LANDFILL GAS HAZARDS AND SAFETY PRECAUTIONARY
REQUIREMENTS

INTRODUCTION

ngeral

The original Area 38 Study recommended the further investigation and
monitoring of the nearby Siu Lang Shiu Landfill (SLSL) and Pillar Point Valley
Landfill (PPVL) sites (see Figure 3.1a) because of concerns over the possibility
that landfill gas could migrate towards the Area 38 reclamation and give rise
to the explosive and asphyxiation risks described in further detail below. This
assessment is based on a review of the currént findings of the Northwest New

- Territories Landfills Restoration Study (NWNTLRS) currently being undertaken

by consultants Scott Wilson Kirkpatrick. The NWNTLRS covers the proposed
restoration and deveIopment of the PPVL, and SLSL of which a ma]or part

relates to landfill gas and leachate management issues.

Hazards Associated with Landfill Gas

The major constituents of landfill gas are methane and carbon dioxide with
various minor constituents being present at low concentrations.

Methane is flammable in the range of 5-15% by volume when mixed with air
and when ignited in a confined space, such as a building, can result in an
explosion. In unconfined situations such as open air, flash fires may resuit.

Elevated levels of carbon dioxide affect human respiration. The United
Kingdom Health and Safety Guidance Note EH40 "Occupational Exposure
Limits" provides a short term (10 minutes) exposure limit for carbon dioxide
of 1.5% by volume and an occupational exposure standard (8 hours time

* weighted average) of 0.5% by volume.

- Landﬁll gas also presents an asphyxiation risk in confined spaces within

buildings or trenches in or near to a landfill site; for example no one should
enter or remain in any confined space where the oxygen content of ‘air has

fallen below 18% by volume as specified in Health and Safety Guidance Note
EH40. : : .

The trace gases present in landfill gas are odorous and can present a health
hazard if present in high enough concentrations. They.do not generally,
however, give rise to health risks following normal atmosphenc dilution '

beyond a landfill boundary
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6.2.1

6.2.2

Identification of Migration Pathways

The potential migration pathways identified for landfill gas include:

Geological Strata - Miération of 'Iandﬁll gas. through intergranular,‘

fractures, fissures and ]omts in: the underlymg
geologlcal strata.

Utility services - Migration of landfill gas through any service ducts,

' . sewers or drainage systems, located adjacent to or
within the landfill site, which may be linked to the
proposed SIA. ' .

Leachate - The presénce of 6rganically rich leachate below the SIA
which may blodegrade forming landfill gas.

_ These aspects in so far as they apply to the interaction of PPVL and SLSL and

the Area 38 SIA reclamation and associated services are discussed below;

PILLAR POINT VALLEY LANDFILL

" Background

PPVL is an active landfill, covering an area of approximately 53 hectares,
which has been in operation since 1983. The capadity of the landfill has
recently been increased from 8 million tonnes to 13 million tonnes.

Site Engineering

' The PPVL has been designed and operated as an engineered containment site

with separate leachate and groundwater collection systems. The base of the

_site has a rudimentary composite liner comprising of a 30m’ width of 0. 6mm
- PVC membrane overlain by 600mm of compacted completely decomposed

granite.

A 300mm granular drainage'iayer has been placed over the liner to feed
leachate to collection drains set in the compacted decomposed granite.

The .valley sides have been sealed-with bitumen-coated sprayed concrete. A

" drainage layer has been placed against the valley walls to direct leachate to

collection drams

In the more recently engineered parts of the landfill a 2.0mm thick HDPE liner
has been used to seal the base and lower slopes of the landfill.

Leachate and groundwaters are collected in separate systems but the two
systems eventually combine to discharge to the main drainage system. This
contaminated water is then fed to the Pillar Point Sewage Treatment Works
(PPSTW) for primary treatment before passing into marine waters.
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6.2.5"

o Waste Characteristics

PPVL accepts a'range of industrial, domestic and construction wastes at a rate

. of about 2000 tonnes /day. It is estimated that the biodegradable waste content

is approximately 40% of the total wastes deposited.

Geology and Hydrology

Detalls on the underlying geology and hydrology of PPVL were obtamed from
the NWNTLRS

The area is underlain by -granitic bedrock which, in places is intruded. by
quartz-phyllite dykes. In many areas, the. surface granitic deposit is’
completely decomposed granite comprising silty coarse sand. The valley floor
comprises superficial ‘deposits of clay, silt, sand and gravel. Soils are

predominantly silty sand and gravel down to a proven maximum depth of
approx1mate1y 4.5m. -

A stream which originally flowed through the centre of the valley has been
diverted prior to landfilling. Some contaminated surface water is pumped
from the eastern catchwater channel into the leachate collection works.

Groundwater flow is considered to be controlled by topography and is
predominantly southwards, discharging into the sea off Pillar Point. Shallow

groundwater in the area can be con51dered as an extension to the surface water
system. -

Landfill Gas Generation and Control

~ Landfill Gas Generation

" Two models were used in the NWNTLRS to predict landfill gas yields based

on data from the analyses of the waste composition. The Oxford University

model predicted a production rate of 19,000m?/hr in 1995 while the Hofstetter

Model predictéd a rate of 3,500m’/hr. Gas pumpmg trials from two locations
yielded approximately 230 and 225m?/hr.

Exisfing Gas Control Measures

The contamment ‘engineering at the site for leachate and groundwater control

" comprising of the spraying of bitumen~coated concrete on the side walls-and

the installation of basal PYC and HDPE liners, which more recently have

- extended some way up the sidewall, could be regarded in part, to be. gas

control measures.

However, landfill gas control measures such as gas extraction wells, gas vents

. or gas barriers have not been installed.

A number of drillholes have been installed by CED within the wastes to

monitor landfill gas pressure and composition. In addition a combination of
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“three drillholes and three probes have been plaeed around the southern
boundary of the site to monitor offsite gas migration and groundwater quality..

The moﬂitoﬁng of the probes and drillholes at the southern boundary has
revealed only trace concentrations of methane gas but there is some evidence

. of elevated carbon. dioxide concentrations and depleted oxygen levels.

Proposed Landfill Gas Control Measures

- The NWNTLRS report proposes the following priorities for landfill gas control:

© the installation of an'i_inp-ermeable capping layer consisting of a flexible
membrane liner and associated drainage and soil layers;

measures to ensure the continued protection of existing and future buildings

. and structures to the south of the landﬁl_l;

installation venting within-the waste to reduce high gas pressures and
encourage controlled venting of landﬁll gas;

establish effectiveness of existing membrane liner and bitumen-coated
sprayed concrete rock face in controlling offsite migration through the
installation of gas monitoring probes around the site boundary;

- install, if necessary, additional perimeter landfill gas migration control
measures, comprising of either an active pumped system or a combination
of passive gas barriers; and |

design and. install gas protechon measures for fmal cap, restoration and
afteruse.

The NWNTLRS report suggests that some interim control measures may be -

required.. The need for these measures is to be determined from the
assessment of gas monitoring data to the south of the site. If widespread
landfill gas migration is detected, then the installation of interim gas venting
measures comprising a combination of ventmg trench and gas re51stant
membrane are recommended

A primary system for landfi]l gas control consisting of retrodrilled gas

extraction wells linked to ‘a ring main and gas flare is proposed for PPVL

following restoration. Utilisation schemes for collected gas are currently being
considered in NWNTLRS.-

Leachate Generation and Control 7
Leachate Generation

The NWNTLRS has estimated leachate flows to be about 130m*/day which is
routed through a 600mm pipeline to the PPSTW. Groundwater flow has been
diverted to the sewer which has led to an approx1mately threefold increase in
leachate volumes and a dilution of leachate strength.. '
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6.3.1

6.3.2

Leachate Quality

The leachate quality ranges in strength in accordance w1th the follovnng
' parameters:

BOD - 15-410 mg/1
COD o 310-3500 mg/1
Ammonia Nitrogen 240-2200 mg/1

The higher levels do not comply with the requn-ements of the Technical
Memorandum on Effluent Standards for Discharges to Foul Sewers.

Leachate Contamination of Groundwater and Surface Water

The groundwater drillhole downstream of the landfill shows no evidence of

- pollution by leachate. The NWNTLRS gave the possible explanation that

. ¢contaminated groundwater passes into the groundwater collection pipeline and
seeps into the stream before reaching the groundwater monitoring drillhole..

Upstream and downstream measureinents of the catchwater channels show
that there are elevated levels of chloride, conduchmty, organics and ammonia

 in the downstream samples.

Leachate Management Measures

The NWNTLRS proposes that a leachate treatment plant is constructed , the

design of which should be based on the results of a one year monltormg :
programme. '

- S1u LANG SHHI LANDFILL

Background

SLSL is located south of the Castle Peak Firing Range, off the Lung Mun Road
and 1.5km west of PPVL. The site occupies a total area of 12 hectares and was -
operated from November 1978 to December 1983 during which time

approximately 1.2 million tonnes of domestic and industrial wastes were

deposited. The site has now been restored.through the placement of a cap .
comprising compacted gravelly silty sand and subsequent tree planting.

Site Engineering S .

The site was landfilled as two separate areas; firstlty to the east and
subsequently to the west. The streams which drained the hillslopes were -

diverted through a box culvert which was eventually overlain with wastes up
to a depth of 15m.

. The NWNTLRS report states that the areas either side of the stream were lined

as a_containment landfill, with leachate systems above and groundwater
collection systems below the liner. Details of the liner system are not given but
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6.3.4

6.3.5

‘they remark that the liner was not placed to the standards of today and they

were unable to identify if the lining system had been extended to cover the
culverted stream.

‘Leachate was directed to soakaway to the eastern and western extremities of
the site which through later engineering works was routed to a soakaway close .

to the eastern bank of a stream near the site entrance.

Collected groundwater from the eastern part of the landill passes under the
~ Lung Mun Road to discharge at the beach while that from the western area

discharges to the stream.
Waste Characteristics

The site accepted a range of wastes consisting mainly of mixed industrial,

domestic, incinerator ash and waste. from site clearance with biodegradable .

content being estlmated at 50% of the total wastes deposited.

Geology and Hydrology

Details on the underlying geology and hydrology of SLSL were obtained from
the NWNTLRS

The underlymg parent material in the valley base is mainly alluvium, with
clay, silt, sand and gravel over the upper portion of the plain, and marine sand
covering the lower portion up to the coastal area. The alluvium is replaced by
sedimentary and volcanic rocks as the valley narrows upstream. Bedrock of
the hill slopes comprises fine to medium grained. granite on the east, and
medium grained granite on the west. Soils on the slopes, as revealed by
previous drillhole investigations, are primarily yellowish brown completely
decomposed granite comprising silty sand with some fine gravel. - '

Landfill Gas Generation and Control
Landfill Gas Generation

Predictions of gas yields were made as part of the NWNTLRS using the Oxford

University model. These ‘indicated a yield of 285m3/hour in 1993. The

NWNTLRS considered that these predictions are likely to be high because of

~ the possible non-representative nature of the obtained waste samples.

Existing Gas Control Measures - '
The existing gas control measures at the SLSL include:

a capping layer in excess of Im thlckness of compacted fill materials placed
,over the landfilled wastes;

a gas management systern compnsmg passwe gas vents linked to gravel'

areas;
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morutormg driltholes and probes placed within the landfill area and in the
surrounding strata beyond the southern boundary of the landfill.

The monitoring of the probes andAdrill.holes at the southern boundarjz has -
revealed only trace concentrations of methane gas but there is some eviderice

- of elevated carbon dioxide concentrations and depleted oxygen levels.

Proposed Landfill Gas Control Measures
The NWNTLRS report proposes the following priorities for landfill gas control:

undertake a detailed inspection of existing gas vent p1pes, and make good
any which are damaged or bIocked

estabhsh ~the effechveness of existing membrane liners and rock face
- coatings in controlling off-site gas migration;

if necessary, to design and install additional perimeter gas control;

desi.gn and install gas control systems to prevent gés migration from the _ |
southern boundary; '

The proposed gas control measure at the southern boundary is the installation

of a venting trench and membrane barrier. If additional control is required, the
venting trench would be extended around the boundary of the site. To facilitate
venting from depth the gas vents would be constructed through the trench into
the underlying natural strata and linked into the venting trench. -

It is not proposed to utilise landfill gas at SLSL because of the decllmng gas

- yields and the undesirable effect a positive gas collectlon system might have

in drawing air into the waste.
Leachate Generation and Control
Leachate Generation

The site has been engineered to direct collected leachate towards the stream,
either directly or via a soakaway constructed in 1987. The NWNTLRS consider
that the leachate from the eastern filtration tank may be entenng the ground
in an uncontrolled manner.. :

 The estimated leachate production ranges vndely from about 70 m?/ day to

200m’/ day.
Leachate Quality

The leachate quality ranges from samples obtained and analysed from SLSL are
as follows

. BOD - 5-12000mg/1
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coD | 58-22000mg/1
Ammonia Nitrogen ~ 0.1-8100mg/1

The higher levels do not comply with the requirements of the Technical
Memorandum on Effluent Standards for Discharges to Foul Sewers.

Leachate Contamination of Groundwater and Surface Water

A stream passes through the landfill and discharges into the nearby inshore
water. Samples taken upstream - of the landfill are uncontaminated.
Downstream the level of contamination is indicated by the NH3-N and COD
concentrahons of 11 and 14 mg/1 respectively. .

Groundwater from beneath the site, as indicated from one single sampled

- drilihole, shows little evidence of contamination.

The NWNTLRS has, however, found evidence of contaminaﬁon of

groundwater by leachate to varying degrees in the three drillholes down-
gradient of the landfill.

Leachate Management Measures

The NWNTLRS believed that most of the contamination in the stream resulted
from the discharge routes for leachate rather than leakage of the culvert and
therefore the quality of the stream discharge would be considerably improved
if leachate was intercepted at the two filtration tanks for treatment or disposal.

In the short term NWNTLRS proposes repairing the filtration tanks and
routing the leachate discharges to a single leachate holding facility. If
contamination persisted it is proposed to construct a groundwater interception
system to collect the contaminated water which could then be’ pumped to an

appropnate treatment or discharge point.

Treatment facilities are not proposed at SLSL and any treatment would

* comprise of transfer to PPVL by tanker or to PPSTW by pipeline.

- LANDFILL GAS MIGRATION

In this section’ the potential for the migration of landfill gas from SLSL and,
PPVL into the SIA of Area 38 is assessed with reference to gas generation, the
effectiveness of engineering and gas control measures, the potential migration
pathways and the development proposals.

Ass_es.;"ment of Pillar Point Valley Landfill

" Potential for Gas Generation

When completed the PPVL will hold 13 million tonnes of waste of which 40%

is biodegradable and therefore can decon{pose anaerobically to in the landfill
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 Landfill Engineering

;
t

" to produce landfill gas‘ The two ‘gas generation models have predicted

maximum yields of 19,000m®/hour and 3,500m?/ hour. ‘These large volumes

of gas if uncontrolled could present a problem to any development within the -
'vicinity of the landfill. , S

: Geolog:cal Strata :

The PPVL is underlain by gramhc bedrock which are ty'plcally fractured and
jointed and therefore present migration pathways for landfill gas. The surface

. deposits of completely decomposed granites and soils are not jointed but

because of their sandy nature have a high permeability and allow landfill gas
to flow through intergranular movement.

It can therefore be assumed that there is a high likelihood that landfill gas
would" migrate through the geological strata. When assessing the possible
effects on the Area 38 development ¢ consideration must be given to the level
of the waste, the base of which, is above that of the development. The landfill '

is located in a valley above the coastal front while the development is a sea '
‘reclamation site. The potential for: rmgratlon into the SIA is therefore greatly

reduced but not eliminated.

s

' The site has been engineered as a containment site to prevent leachate

migration and groundwater ingress but not to the standards currently being’
applied to landfill construction. The bitumen-coated sprayed concrete will
provide some protection against the lateral movement of landfill gas. In
addition, the basal PVC and HDPE liners extend some way up the sidewall,

‘and these should also partially inhibit landfill gas migration.

Landﬁll Gas Control Measures

_There are no landfill gas control measures currently in place at the PPVL. The "

NWNTLRS made no reference to interim landfill gas control measures for both
scenario A and B. The interim measures under scenario A only refer to the

. modular leachate treatment plant. However, the need for the interim would '
- be determined from assessing the gas monitoring data collected from

morutonng Iocatlon to the south of PPVL.

- Utilities

As discussed in Section 6.1.3, landfill gas may migrate through any condiit,
service duct, sewer or drainage systems located adjacent to or within the

landfill site which may be linked to the SIA. It is presumed that the services -

to the SIA will run along the Lung Mun Road and will therefore pass just
inside the 250m consultation zone around PPVL. The likelihood of landfill gas -
migration through these utilities is therefore low because of the distance from

- the PPVL boundary.
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Leachtzte

Methane gas can, in certain situations, be produced from biodegradation of -

organically rich leachate or be released from solution. This could present a risk
if leachate was to migrate into the underlying strata.

The groundwater drillhole downstream of the landfill has shown no evidence

of groundwater.contamination which could in part be a result of the operation

- of a groundwater collection system which diverts water from below the PPVL

into the surface stream and also the containment engineering of the landfill.

Mitigation measures, mentioned earlier in this report, have been proposed in

the NWNTLRS to prevent the contamination of groundwaters and surface :

waters.

~ It is considered therefore that there is a minimal potential for landfill gas to

migrate from this source.

. The leachate from PPVL are currently being dlscharged into sewers for transfer

to PPSTW.

‘Conclusion

The SIA is largely located outside the 250m consultation zone around PPVL,

with only the Lung Mun Road crossing this boundary. In addition, the SIA -
" lies over 1km away from PPVL. If the respective locations are taken into
‘consideration, for both distance and elevations, together with the proposed
landfill gas control works the risks of landfill gas migration to the SIA are

assessed as low.

A more complete assessment can only be made when the referenced landfill
gas control measures have been installed and momtored over at least a twelve

. -month period.

" It should be noted that short or long term failure of gas control measures,
through breakdown, poor maintenance or poor operation could lead to an

increased potential for landfill gas migration.

* Assessment of Siu Lang Shiu Landfill

Potential for Gas Generation

A total of 1.2 million tonnes mixed industrial, domestic, construction and
incinerator ash was deposited at SLSL before its.completion in 1983. It has
been estimated that 50 % of the landfill wastes are biodegradable and could
decompose anaerobically to produce landfill gas. The landfill gas generation

" model used by the NWNTLRS consultants indicated a yield of 285m*/ hour, but
_this was considered high because of the possible non-representative nature of
" the waste samples used in the model. The volumes of gas generation at SLSL

are much lower than those of PPVL but because of the location of SLSL
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immediately adjacent to the Lung Mun Road and the SIA the potential for
landfill gas migration into the SIA is higher | than from the PPVL.

Geologxcal Strata

The hillslope bedrocks of SLSL are granitic while the basal parent materials are
alluvial sands, silts, sand and gravel in the upper portion and marine sands in
the lower portion up to the coastal area. . The slope soils comprise of a silty
sand of completely decomposed granite. The fractures and joints typical of
granitic .bedrocks present migration pathways for landfill gas while the
alluvium deposits, marine deposits and completely decomposed granites will
allow migration of gas through intergranular movement. -

Landfill Engineering

- The SLSL site was engineered as a containment site to prevent leachate

migration and groundwater ingress but the extent and standards of this
engineering are unknown. [t can therefore be assumed that the eng‘meenng
will only partially inhibit landfill gas mlgratlon

Landfill Gas Control Measures

A passive venting system of landfill gas control is in place at SLSL. The site
has been investigated by the NWNTLRS consultants and recommendations for
the repair of the existing system and for additional gas control measures have
been made. These additional works are scheduled for the first half of 1996 and
will significantly lower the hazards associated with landfill gas migration.

Utilities

The services for the SIA are likely to lie closé to the SLSL area, either alongside
the Lung Mun Road or within the SIA area itself, and well within the 250m
consultation zone boundary. There is therefore a strong possibility of landfill
gas migration along utility pathways and appropriate precautionary and
mitigating measures will be necessary. -

" New migration pathways may be opened up due to deVElopment excavations

or trenching etc.

Leachate

Grouﬁdwater‘ contamination has been ‘monitored at three down—-grédjent
boreholes dlose to the Development Area where relatively high concentrations
of BOD (26 - 66 mg/1), COD (290 - 690 mg/1) and NH,-N (420 - 640 mg/l)’

- have been found in drillholes DH201, DH202 and DH204.

These levels of contamination are such that there is a danger that landfill gas
may be generated from groundwater beyond the landfill boundary.
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6.5

Mitigation measures, mentioned earlier in this report, have been proposed in
the NWNTLRS to 'minimise the levels of contamination of groundwaters and
surface waters.

‘Conclusion' ' ' . -

A large piece of the SIA lies within the 250m consultation zone around the
boundary of SLSL and when the waste volumes, characteristics and the
existing site engineering are considered it can be concluded that there is a
significant potential for landfill gas migration.

The NWNTLRS considered that there is a high potential for off-site migration
at SLSL although there is no evidence to date of significant migration. They

~ believe the greatest potential for migration is at the southern boundary, where
. the closest feature is the Lung Mun Road. They'considered that the potential

for migration will increase following the reclamation and development of Tuen
Mun Area 38. These views are endorsed, and hence mitigation measures are
strongly recommended.

It should however be noted that the combination of existing cap andlandfill
gas control measures appears to be preventing significant off-site migration
south of the site and that the additional recommended measures will, when

implemented, provide a further level of migration control around the landfill
boundary. :

A more complete assessment can only be made when the referenced landfill
gas control measures have been installed and monitored for a twelve month
period. '

'It should be noted that short or long term fallure of gas control measures,
through breakdown, poor maintenance or poor operatlorl could lead to

increases in landfill gas migration.

SITE MITIGATTON AND PRECAUTIONARY MEASURES

The restoration of SLSL. and PPVL is at an early stage and the proposed

measures for landfill gas and leachate control when installed and proven to be-

effective will have a considerable influence on any hazards and corresponding

' ' precautionary measures that need to be incorporated into the construction and

operation of the Area 38 development. The following proposals give general
guidance on the measures which can be applicable but a further assessment
will be required in advance of the proposed development works ie. planning,
design and construction of buildings. The mitigation measures which may be
considered for such developments are described brleﬂy in the following Section

652,

. The precautionary and mitigation measures proposed reflect some uncertainty

on the timing of the installation of the additional landfill gas and leachate
control measures, their eventual effectiveness and the short period over which
monitoring data has been obtained. To this end, the developers at Area 38
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should carry out the recommended works on a selective basis. The required
precautionary’ and mitigation measures will be dependent upon the
effectiveness of the proposed restoration works at SLSL and PPVL in
.controlling landfill gas migration. Specialist advice should be obtained by the’

developers durmg the design stage at their development.

S:te Mtt:gat:on and’ Precaut:onary Measures to be taken durmg Constmctton

It is recommended that the safety adv1ce from the Hong Kong Government's
Director of Environmental Protection for. carrying out site formation works
within 250m Construction Zone of the landfill sites is followed:

The nature of the site with the_'presence of landfill gas means that special
. precautions shall be taken by the Contractor in all aspects of Work.

‘Landfill gas is predominately methane and carbon dioxide, and is a

potential asphyxiant. When landfill gas is mixed with air it has explosive
" potential. Dependant on its actual composition the density of landfill gas

“may be less than, equal to or greater than that of air. The Contractor should

therefore note the potential hazards of landfill gas in lrnplementmg their
works.

To minimise hazards from landfill gas rising from exposed wastes rising
from excavation near the landfill sites, the Contractor shall:

permit no smoking or burning on site and eliminate all other sources of
ignition in the working area;

ensure frequent monitoring for methane, carbon dioxide and oxygen
concentrations of general atmosphere in the excavation by approved and

appropriately trained supervisors under direction of Site Safety Officer
(SSO); and

cease work if 05% _methane detected.

‘No worker should be allowed to work alone at any time in or near to an

excavation. At least one other person shall be available to assist w1th a rescue,
if needed.

Construction plant should be equipped with a vertical exhaust at least two
feet above grade and/or with spark arrestors.

'Electrical motors and electrical extension cords, if utilised in the excavation
‘area, shall be explosion-proof. ‘

No welding should be permitted in or on the excavation area, unless
previously and continuously monitored for methane.

» ' During piping assembly or conducting construction, all valves/seals should

be closed immediately after installatiori. As construction progresses, all
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6.5.2

valves/seals should be closed as installed to ptevent the migration of gases

*_through the pipeline/conduit..

All pi[;‘aing conducting shall be capped at the end of each working day

Penod;cally dunng construchon, the work area should be monitored for
Ievels of methane.

To minimise hazards from landfill gas éntty into drains and manholes the

.Contractor shall ensure regular monitoring and shall enact permits to work

in confined spaces before entry and provide a check list system of safety
requirements before entry. Forced ventilation shall be used if more than
0.5% methane is detected in the internal atmosphere.

_In addition to the Hong Kong Government's guidance given above it is
recommended that the safety advice given below is followed:

Methane, carbon dioxide and oxygen concentrations should be monitored
in all construction buildings such as site offices, storage compounds and
other enclosed structures. :

Precautionary measures to prevent landfill gas entry into construction
buildings should be provided in the building designs. The extent and
nature of these measures will be dependant on the monitoring results at the
SIA, PPV1 and SLSL and the associated potential for landfill gas migration
and ingress. The precautionary measures could include those examples
described in Section 6.5.2.

Carbon dioxide concentrations should be monitored and in accordance with
the UK Health and Safety Guidance Note EH40 "Occupational Exposure
Limits" which gives a short term (10 minutes) exposure limit for carbon

dioxide of 1.5% by volume and an occupational exposure standard (8 hours

time weighted average) of 0.5% by volume should not be exceeded. No
person should enter or remain in any confined space within buildings or
trenches where the carbon dioxide concentration exceeds 1.5% by volume.

- Oxygen concentrations should be monitored and no person should enter or

remain in any confined space within buildings or trenches where the oxygen
content of air has fallen below 18% by volume as specified in Health and
Safety Guidance Note EH40.

Precaut:onary Measures for Enclosed Structures

' Procedures 1denhf1ed in WMP 27 and the Factory and Industries Undertakmg
Ordinanced (Confined Spaces) Regulations for investigating gas ingress into

- site buildings, manholes, trenches, below ground utilities and ducting or other .
confined spaces where the lower gas threshold of 10% LEL of methane is
reached and for evacuation where the. upper gas threshold of 20% LEL of
methane is reached, should be followed.
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.6.5.3

Site Mt;tigation and Precautionary Measures to be taken during Operation

The NWNTLRS report recommended that until a landfill gas management |
system has been installed and shown to be functioning adequately, flammable.
gas alarms should be installed as a precautionary measure within buildings

~within 250m of the landfill boundary.

A significant part of the development area comprising of the SIA and Lung
Mun Road widening lies within the consultation zone of 250m (see Figure 6.54)
beyond the SLSL boundary while only the Lung Mun Road widening falls

- within the consultation zone of PPVL (see Figure 6.5b). The developments -

falling within these boundaries should give consideration to the following
mitigation measures. Specific ‘guidance canmot be given for the reasons
described above relating to the effectiveness of the proposed landfill gas and

| _leachate control measures at PPVL and SLSL.

.The operational precautionary measures to be incorporated in the engineering

design of buildings and services should be based on a specific landfill gas
migration assessment study. These precautionary measures should be verified
in the individual EIAs to be conducted by the future operators of the SIA. '

. Examples of which are as follows:

‘The incorporation of measures to prevent landfill gés entering buildings .
such as a basal concrete slab incorporating a high density polyethylene
(HDPE) layer or other Iow gas permeability membrane.

Mitigation measures are required to prevent Iandflll gas entenng the -
development structures through semce entry points, eg.

Service points should enter buildings through building walls and not the
floor wherever possible.

.. Where it is unavoidable for services to pass through therﬂoor, then entry
" points should be sealed using proprietary sealing methods. -

Gas venting systems may be required outside buildings.

Flammable gas alarms may be required in below ground structures or other
- confined spaces within buildings where landfill gas may collect. -

Ventilation systems may be required in below grbund structures or other
confined spaces within buildings where landfill gas may collect.

- Electrical switching systems in below ground structures or other confined
spaces within buildings where landfill' gas may collect should be ~
appropriate, intrinsically safe, non-sparking equipment and conform with
the reqmrements of BS5345.

Measures should be taken to prevent landfill gas entering service ducts,
conduits etc. partlcularly in ateas which pass within the 250m consultataon
zone. :
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Landfill gas fnom’toring of services and other confined spaces should be
required to be undertaken as part of the landfill and development
monitoring.
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7.1

ENVIRONMENTAL MONITORING AND AUDITING

According to the results of the above assessments, an environmental
monitoring and auditing (EM&A) programme, in particular during the
construction phase, is recommended during the execution of the Proposed

Development. The EM&A program should focus on the following issues as
assessed in the previous sections:

constru;tiqn water quality
construction dust
consf;uctiqn noise

iandﬁll gas

A stand-alone Environmental Schedule will be prepared for the: EM&A
programme of the Proposed Development. While this Schedule will be

submitted later.in the study (2 weeks upon submission of the draft EIA report),

the basic requirements of the EM&A programme are briefly outlined below.

OB]ECHVES OF ENVIRONMENTAL MONITORING AND AUDIT

- . The objectives of the  environmental monitoring and audit for the Proposed

Development include:

to provide a data base against which to determine any short or long term
environmental impacts of the project;

to provide an early indication that any of the environmental control
measures or practices are failing to achieve the acceptable standards;

to monitor the performance of the project and the effectiveness of mitigation
measures; ' ' ‘

©. to verify the environmental impacts predicted in the EIA ‘Study;

to determme pro]ect compliance with regulatory requlrements standards
and government policies;

to take remedial action 1f unexpected problems or unacceptable 1mpacts
arise; and

to prov_ide data to enable an environmental audit.
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7.3

 MONITORING AND AUDITING REQUIREMENTS : ‘ B

.monitoring locations and programmes for impact and compliance monitoring, L

The momtormg data should be audlted to assess compliance with the . _ L

- Event Contingency Plans (ECPs) will be contained in the Environmental U

The Environmental Schedule will identify the environmental monitoring
requirements for the construction of the Proposed Development including -

Three kinds of environmental measurements would be required, namely: -

Baseline monitoring refers to the measurement of environmental parameters
during a representative pre-project period for the purpose of determining
the nature and ranges of natural variation and to establish, - where “.‘
appropriate, the nature of change;

Impact monitoring involves the measurement of environmental parameters
during project construction and implementation so as to detect changes in —
these parameters which can be attributed to the project; and : '

Compliance Monitoring unlike the previous monitoring activities, is not B
necessarily aimed at environmental parameters, but takes the form of

periodic sampling and/or continuous measurement of levels of waste
discharge or process emissions to ensure that regulatofy requirements are 7 B
observed and standards met. (Surveillance and inspection may also form o
a part of this activity but need not necessarily mvolvement measurement of :
a repetitive activity.)

Environmental quality performance hrmts for compliance momtormg w1ll be
estabhshed These- levels are:

Trigger ,Levels: Beyond. which there is an indication of a deteriorating
~ambient environment for which a typical response could be more frequent
monitoring. ‘ ' . : -

Action Limits: Beyond which appropriate remedial actions may be necessary
to prevent environmental quality from going beyond the Target Limits, -
which would be unacceptable. ‘ B

Target Limits: Statutory limits stipulated-in the relevant pollution control
ordinances, Environmental Quality Objectives or HKPSG established by I
EPD. If these are exceeded, works should not proceed without appropriate - -
remedial action,-includirlg a critical review of plant and working methods.

regulatory reqmrernents
EVENT CONTINGENCY PLANS

Schedule. The ECPs is to provide, in association with the monitoring
activities, procedures for ensuring that if any significant pollution (either
accidental or through inadequate implementation of mitigation measures on
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the part of the contractor) does occur, that the cause of this is qulckly

identified and remedled and that the nsk of a similar event re-occurring is
reduced.

‘The pnnaple upon whlch the ECPs are based i is. the prescriptlon of
- procedures and actions associated with the recordmg of defined levels of
pollution recorded by the environmental monitoring.
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CONCLUSIONS AND RECOMMENDATIONS

The. present EIA for the Reclamation and Servicing of Tuen Mun Area 38 for
Special Industry building upon the original Extended Area 38 Study; has
considered the outstanding potential environmental impacts during both the
construction and operation of the Proposed Development. As discussed in
the previous sections; the identified issues can generally be solved with
standard good site management practices and kept to acceptable levels if the
recommended mitigation measures are followed

In general the conclusions of each of the assessed issues are as follows:

Construction Phase

 Water Quality

The results of the construction phase water quality. assessment indicated
that a sediment plume covering a large area would be formed due to the

- SIA reclamation works, but this plume would mainly have concentrations
in the range 0-5 ppm. The worst—case impacts comprised the Scenario 3
of the assessment which represented the unmitigated construction of the
Stage I reclamation, the advanced public dumping strip, SIA Stage [
filling and the RTT Phase 4 construction and the dredging of the new
Pillar Point Outfall trench. Scenario 3 resulted in SS concentrations in
excess of the WQOs at stations remote from the works. Therefore, an
additional modelling run comprising Scenario 3 case with the SIA Stage I
seawall constructed prior to filling has been conducted. This resulted in
a significant reduction in impacts and full compliance with WQOs at
stations remote from the works. The impact from all other construction
stages were less severe, although higher concentrations of as high as 20
ppm were evident in close proximity to the construction works, although
these impacts are reduced to levels comphant with the WQO:s at all

~ sensitive receivers.

The bacterial plume model was used to simulate the existing Pillar Point
outfall and the reprovisioned outfall from the various construction stages. -
For the bacterial plume modelling the results indicated that in general,
from comparison with the baseline condition, the Area 38 works have -
little effect on the far field bacterial plume. Although there was
embayment associated with Scenario 3, this had no impact on the nearby
. gazetted beaches. In general, the Area 38 works had little effect on the

“bacterial plume from the existing outfall. For subsequent scenarios
modelled the longer PPSTW outfall discharges into the deep Urmston
Road waters and thus was not confined by the Area 38 works and
generally travelled further than the existing outfall but resulted in lower
bacterial concentrations at the plume extremities. The bacterial plume
does not impact-on any of the gazetted beaches between Cafeteria Beach
and Butterfly Beach for any of the construction scenarios. '
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Constmct:on Noise

There are three potential noise sources during the construction of the
SIA, namely, construction traffic, off-site stockpiling activities and the
- on-site construction operations.

Detailed modelling has indicated that construction traffic will not be of
large enough scale to create cumulative impacts at nearby NSRs along
the access route, although pred.ict'ions have indicated that prevailing
traffic will generate exceedances, in 1996 at all of the NSRs investigated
in this study. :

Numerical assessment has also indicated that stockpiling activities should

~not generate significant impacts at nearby NSRs during daytime hours

- (0700-1900, Monday through Saturday). However, should operations
extend into restricted hours (1900-0700, Monday through Saturday and -

all day Sunday), mitigation is recommended to protect nearby NSRs from

excessive noise from scheduled activities.

On-site construction activities should not generate significant impacts at

nearby NSRs during daytime hours. However, should operations extend -

into restricted hours, mitigation is recommended to protect nearby NSRs
from excessive noise. It should be noted that limiting total site sound

- power levels have been indicated for activities should operations be
_proposed to extend into restricted hours.

Due to the possibility for significant impacts at nearby NSRs, in
particular during the evening, a monitoring and audit programme has
been recommended for the construction phase of the SIA. Details of this
will be provided in the Environmental Schedule of the present study.

Air Quality

The construction of the SIA in Tuen Mun Area 38 and assodiated facilities
will inevitably lead to dust emissions. In general the reclamation works
in Tuen Mun Area 38 will not pose significant dust impacts on the

. surrounding area, particularly if the mitigation measures recommended
are adopted. However, it is predicted that the activities carried out
within the stockpile areas would give high hourly and daily TSP
concentrations from the stockpile areas. Mitigation measures are
theréfore necessary to control dust emissions from construction activities
through good on-site management. It is recommended that baseline
dust monitoring and dust impacts monitoring should be carried out pnor
and during the construction of the SIA in Tuen Mun Area 38.

Operation 'Ph_asé
. Water Quality

The results of the operatiohal bacterial plume modelling of the Pillar
Point Outfall, excluding background sources, indicated that the outfall
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design was adequate to confine the bacterial plume to the deep waters of
the Urmston Road. The results for both Scenarios 6, 8, 9 and 10 indicated
little differences between modelled scenarios and that the reprovisioned
outfall dilution was sufficient to eliminate elevated E Coli concentrahons,

" along the Tuen Mun coast and particularly at the beaches, experienced

" with old Pillar Point Outfall and indicated that the diffusers were
appropriately located in the mixing zone and that the 1.3km
reprovisioned outfall was able to prevent any direct impact on the
gazetted Butterfly and Cafeteria beaches. Overall, the simulations -
showed that a 1.3km reprovisioned Pillar Point Outfall performed
acceptably well and would lead to improvements in the bacterial
condition of the nearby gazetted beaches in particularly of Butterfly
Beach when compared with impacts from the old Pillar Point Outfall.

-Opera tlonal Traffic No:se

Assessment has indicated that SIA operational vehicular traffic will not
cause cumulative impacts at NSRs near the Lung Kwu Tan Villages. SIA
on-site operational activities, due to their distance from the nearest
NBSRs, are also not anticipated to create significant noise impact at the
nearest NSRs. As a result no noise mitigation is required for the
operational phase of the SIA. In addition, as no significant impacts have
been predicted from the operation of the SIA, monitoring programme is
not required for the operational phase.

Landfifl Gas Hazards

"The SIA-is largely located outside the 250m consultation zone around Pillar

Point Valley Landfill (PPVL), with only the Lurig Mun Road crossing this

-boundary. In addition, the SIA lies over 1km away from PPVL. If the

respective locations are taken into consideration, for both distance and
elevations, together with the proposed landfill gas control works the risks of
landfill gas migration to the SIA are assessed as low.

A large piece of the SIA lies within the 250m consultation zone around the
boundary of Siu Lang Shui Landfill (SLSL) and when the waste volumes,
characteristics and the existing site engineering are considered it.can be
concluded that there is a significant potential for landfill gas migration. The
NWNTLRS considered that there is a high potential for off-site migration at
SLSL although there is no evidence to date of significant migration. The
NWNTLRS also believe the greatest potential for migration is at the
southern boundary, where the closest feature is the Lung Mun Road. In
addition, it is considered that the potential for migration will increase
following the reclamation and development of Tuen Mun Area 38. These -
views are endorsed, and hence mitigation measures dﬁring the construction
and operation of the SIA are strongly recommended. : '
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Tuen Mun Area 38

Techmcal Note on Model Boundarv Selectlon

f

Introduction

The aim of this brief study was to determine the extent and grid size for
detailed WAHMO models of the area around the proposed development at
Tuen Mun Area 38. The models would include the tidal ﬂow, sediment plume
and water quahty models

The extent of the modelled area should be such that any pollutant released
either during the construction phase or from the’ reprovisioned outfall would

not be transported beyond the model boundaries at concentrations likely to
affect the results of the simulations.

Metho'do_logy

In" order to determine the maximum possible excursion of a pollutant
discharged from the Pillar Point outfall, simulated floats were released into the |

.deep water channel adjacent to Area 38 during wet and dry season spring
. tides. The floats were released at the start of the ebb and flood phases of the

tide in the surface and bed layers and were tracked for two complete tidal
cycles. The hydrodynamic data was obtained from the calibration simulations
of the Extended WAHMO model. Further float track simulations were carried
out for the dry season sprmg tide.in the surface layer but with tracking for
only one tidal cycle. .

The results from an earher study of the chsperswn of pollutants from outfalls
at Pillar Point using the North West New Territories WAHMO model were
also exammed

~ Results

The plots show that the float tracks are sensitive to the stage.of the tide at

- which they are released. The floats released on the flood (Figures 1-4) travel

north towards the entrance to Deep Water Bay. Whereas the ebb tide floats
(Figures 5- 8) travel east towards Ma Wan Island.

After two tldal cycles, the greatest dlstances travelled are for the floats released
into the surface layer during the dry season spring tide. The float released on
the flood (Figure 3) reaches beyond the entrance to Deep Bay past Shekou and

- then south to the west of Chek Lap Kok. On the ebb (Figure 7) the float

travels through the Ma Wan Channel to an area southwest of Tsing Yi.

The maXimum extent of the ebb float track is reached after the second tidal
cycle. During the first tide (Figure 10) the track extends to the north of Ma
Wan, then being carried back on the flood towards Chek Lap Kok. On the
next tide the float is carried to the south of Ma Wan and through the channel.



It then returns on the flood to a point off the Brothers It is probable that any
pollutant, especially, for example, bacteria with a modest mortality 'rate,
travelling beyond Ma Wan would have decayed 51gmf1cant1y and would have
been well diluted and would not be any cause for concern in the main area of
interest in the vicinity of Pillar Point. This assumption is examined further

below. Such is not the case with the flood tide release (Figure 9) because its -

maximum extent is reached shortly after high water on the first tidal cycle.

The results of the previous study at Pillar Point (Figures 11 & 12) show
plumes of decaying bacteria at high and low water which should be close to
their maximum extents. These plumes correspond with the results from the
float tracks for the dry season, surface layer, single tide simulations. This
suggests that the extent of the tracks after one tidal cycle do show the
maximum likely extent of the possible bacteria plumes within which
concentrations will be significant.

. Recommendations

Based on the results from the float tracks and the comparison with the
previous study, it has been shown that the model should cover an area north
to beyond the entrance Deep Bay, east to Ma Wan and to the west of Chek
Lap Kok.

This area corresponds closely to that covered by the North West New
Territories (NWNT) medel (Figure 13). which was set up as part of the
WAHMO studies and which has recently had the boundary conditions and
calibration parameters refined using the results from the Extended WAHMO
model. As a result, it is recommended that the detailed model should cover
the same area as the existing NWNT model. The NWNT model now has well
defined boundary conditions and the derivation of the new boundary
conditions required for the detailed model should be less time consuming.
Similarly, calibration and validation of the more detailed model can be eased
by direct comparison with the existing NWNT model and available field data.

The NWNT model with a 300m grid which is too coarse for the present study,
has a total of 10,878 cells in plan of which 6,439 are active in the surface layer.
- The fine gridded model will be limited to no more than 80,000 active cells in
plan due to the capacity of the available computers. As a result, it is
recommended that the detailed model should have a grid size of 100m which
would: give a total of apprommately 58,000 active cells.

Conclusions

Simulated float tracks were released adjacent to the proposed development at
Area 38 and tracked to determine the maximum required extent for a fine
gridded model suitable for use in detailed studies of the staged construction
of the Area 38 reclamation and refurbishment of the Pillar Point outfall. The
 float tracks showed that the required area corresponded closely to that of the
_existing North West New Territories model.

I




It is recommended that the fine gridded model should cover the same area as

.the NWNT model which would facilitate the specification of the boundary

conditions and setting up of the new model. The grid size for the fine gridded
model should be 100m to be within the capacity of the available computer
system. , - ‘ :
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Sediment Quality Data for Tuen Mun Area 38

The results of CED Sediment Quality Report dated October 1993 for.Area 38

. were based on Sediment testing undertaken between May - August 1993.

The location of sample points are shown on Figure E1. The results indicate
regions of heavy metal. Class C contamination samples and depths are
presented below: ‘ :

Schedule of Marine Deposit Samples

Vibrocore No

Sample Depth (m below seabed)

0-01
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.09 -10

b

1.9 - 2.0
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29 - 3.0
d
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Table E1  Heavy Metal Analysis of Marine Mud

Vibrocore Sample Chromium Copper

Concentration (mg/kg of dry saniple)

Lead Zinc Cidmium Nickel Mercury

depth (Cr). (Cu) Fb) (@Zm) (Cd) (Ni) (Hg) -
V1 a 101 117 633 364 011 . 45 <02
b 133 172 215 ™5 - <01l 151 0.24
c 99 32 114 177 <0.11 39 005
V2 a 72 . 125 C919 232 <011 27 . 002
‘ b 9 135 318 568 <01 150 021
¢ , 347 126 296 720 <0.11 181 0.05
d 354 122 259 678 <011 19.7 007
V3 a 334 . 240 468 876 <0.11 180 C128
b 37.1 257 428 982 <011 125 . 058
c . - 353 132 269 737 <011 198  <0.02
V4 a 256 249 278 684 <011 133 037
b 308 128 238 722 <0.11- 22 014
c 343 120 245 61 <ol 191 005
d 330 105 230 637 <011 192 - 003
V'] a 26.8 84 298 665  <0.11 69 CL75
b 29.5 119 246 67.0 <0.11 16.0 0.13
¢ 34 120 267 676 <011 17.8 0.02
d ‘ 32.7 112 227 63.0 <0.11 187 . 005
\/3 a 270 198 288 680 - <0.11 15.2 0.28°
b 282 112 264 694 <011, 158 0.06
c 339 125 269 703 <0.11 17.7 0.34
a 333 118 241 648 <0.11 18,7 0.05
v7 a 293 342 255 - 744 <0.11° 143 0.10
b 306 127, 253 753 <011 175 010
c 1308 112 240 645 <01 154 004
V8 a BS03 €726 460 1135 . <01 249 022
b T 7368 253 437 967 <0.11 2.9 0.73
< 33.6 128 281 708 <0.11 178 009
d 300 94 56.3 138 003

218

<011

]

3

L

./
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PRI

Vibrocore Sample Chromium = Copper

- Concentration (mg/kg of dry sample)

Lead Zinc Cadmium Nickel

depq. (Cr) €y e @l o M&;C;’Y
V1 a 101 117 633 364 <011 45 <002
V9 a B520 521 415 1160 <011 265 024

b B53.0 531 . 453 1184 <01 27 027

c 399 246 495 938 - <011 205 018

d- B512 248 301 944 <011 216 018

e 19.7 61 131 . 324 <0.11 98  .0.02

‘ v10' a B504 C750 446 1160 <0.11 25.6 0.26
b, 203 140 265 506 <011 94 013

¢ B500 - 256 429 910 <011 . 223 018

q . 306 101 214 590 <011 146 02
e 327 141 406 720 <0.11 164 011"

Vil a 489 BS59 402 1048 <011 235 033
b B556 - B591 449 1227 <011 279 020

c 269 121 271 548 <011 101 012

d 276 85 182 501 <011 126 007

Vi2 a B521 C836 430 1180 <011 27.6 121
b B50.6 B587 364 1056 <011 242 018

c B59.9  B553 451 1192 <011 254 021

d 26.1 105 218 462 <0.11 10.1 0.08

V13 a 487 514 305 1058 <011 228 014
b BS48 Cl031 399 1258 <011 329  B0S8Y

c B6l.6 C836 419 1168 <011 264  BOSS-

d B61.5 B553 -390 1138 <011 252 0I5

V14 a 452 B3 433 1120 <011 22 012
b 305 207 270 660 <011 146 012

V15 a 438 B587 395 1048 <011 25 010
b 280 125 22 673 <011 140 008

¢ 309 103 209 . 639 <011 149 0.03

V16 a w4 BYS 412 1122 <011 240  BO75
b 491 280 489 982 <0.11 21.0 0.17




Concentration (mg/kg of dry sample)

Vibrocore Sample Chromium Copper

depth (Cn) (Cu) Lead ' Zinc Cadmium Nickel Mercury

\ ‘ (Pb) (Zn) (Cd) (Ni) (Hg)
Vi a L1001 117 633 364 <011 45 <002
< 327 119 248 644 <011 155 007
d 314 113 23 664 <011 159 003
V17 a B72 761 520 1199 <011 223 €099
| b 25.0 84 173 560 <011 . 129  .006
¢ 364 124 260 720 <011 180 006
d 350 121 239 681 <011 203 025
VI8 a B524 C823 476 1159 <011 230 C128
b 288 ' 179 328 738 <01 146 016
e 30 106 240 666 <0.11 156 0.06
VIe a 136 195 498 464 <011 70 031
b 132 © 37 175 151 <0.11 68  B0S8
¢ 356 . 216 352 789 <011 151 021
d 320 107 235 711 <0.11 161 001.

Notes

1. Sample depth:
a —.0.0to 0.1m
b - 0.9 to 1.0m
¢ - 19 to 2.0m
d-29to 3.0m
e-59to60m -

Classification of contamination level: :
A - Uncontaminated material (not shown for clarity)
B ~ Moderately contaminated material .

* C — Seriously contaminated material




A ™ e S Ty
{ . SR S A S G S S T _
‘\ N
ADVANEED RECLAMAT.ION
BY_PUBLIC DUMPING ’
¢E\l
N, /

Hi
It AP
LTI

PROPISCL DRECHNG SR
age “WLYEST FULNCATICN =

STAGE I OF sm"\\
1

- =
s N .
, . \, 25 .
N ., -\ 8
é"""‘ N
' 43
b
\33
-] \‘,‘(x
N PROFOSED c-CELL—" z
L2 0L BIX CULVERT M
- y ; 5
: 90N
. a2
. -
. : N SR Y. !
. o
B B mv\v\ N
, -¢" X

N\

—PR FCA
< TEWPGRARY SEAWALL :ounn-\hnn

B
- \
. R .

\ ..
AN
. - A } \w'i . 918 D4
hi [T
: ~) o )( .

FIGURE El - RECLAMATION OF TUEN MUN AREA 38 FOR SPECIAL
INDUSTRIES SEDIMENT QUAL[TY

SE0 CREDGING

R .
\_ -
- .

e

. L
:HT;QE“_
- Ry

A" VIBROCORE VI
SHOWN THUS

REGION CONTAMINATED
BY HEAVY METALS (CLASS C)

ERM Hong Kong |

.12
T
10-11th Floor HHEE ﬁ
Hecny Tower H |
9 Chatham Road - ‘ 3
Tsimshatsui, Kowloon.

Hong Kong







—
I —

-

‘Semi-Empirical Dissolved Oxygen Calculation .

Assumptions

Mean Sediment COD: 15,400 mg®/kg of sediment based on EPD
sediment data reported in Section 4.2.9. :

- Background

BOD for the marine waters in the vicinity of the works: 1.2 mg/],

~ based on EPD summary statistics of 1992 water greatly of NWWCZ

station NM3.

' The ratio of BOD to COD was 0.5.

In order to convert BOD rise to drop in DO it is necessary to assume
that the BOD will be taken up instantly and equilibrium reached.

Based on assumption (iv) the magnitude rise in BOD will result in the
same magnitude drop in DO. -

A construction stage suspended solids concentration of 20 mg/1 based
"on sediment plume modelling (Sectwn 4.2.11) .

Calculation

COD (15,400)mg®/kg x 05x [(2.0)/1E6 (Conversmn kg to ‘mg)] = BOD
= 0154 mg/1.

A BOD rise of 0.154 mg/1 will compnse a magnitude drop in DO of
0.154 mg/1.






Area 38 SIA
Bacterial Plume Simulation

Scenario 1 - Existing Conditions

3 - Geometric Mean E. Coli Concentrations {counts/100mt)

|
.. [Piltar Point {u) 6.6 16.5 2.9 1.9
W Pillar Point () 7.2 4.0 -
.y - [Stationi(u) . | 6.2 7.8 4.4 16|
: Station 1 (I} , : -
U Station 2 (u)- : 8.6 79.2 39.8 29.7
; Station 2 (i) 7.2 19.3 13.1 22.4
Station 3 (u) 9.1 12.3 2.1 9.7
ﬂ- . Station 3 (1) 3.0 2.5 5.5 1.6
Station 4 {u) - 1.3 1.5 1.0 2.0
: Station 4 (I} - 1.7 1.41 1.1 1.1
D Station 5 (u) 24.9 20.0 45 5.1
g Station 5 (1) - 4.9 3.7 2.4 3.3
: Castle Peak 1 (u) 3.0 19.4 1.9 - 8.8
Q Castle Peak 1 (I 37 15 |
Castle Peak 2 (u) : 2.3 1.8 2.8 2.8
Castle Peak 2 (i) - - _
|} - [Cafeteria Beach (] | 12 10 12 10
- [Cafeteria Beach () - |
—\ Butterfly Beach (u} 4.2 1.6 1.2) 1.0
{ | utterfly Beach {) - ,
'rmston Road (u) 4.2 27 3.31- 5.2
7.4 6.0] 48] _ 211

[ .~ 'mston Road (]}
\

-
1
]




" Area 38 SIA N
Bacterial Plume. Simulation

. Scenario 2 - Baseline

Geometric Mean E. Coli Concentrations (gdunts/100ml) ,

Pillar Point (u) .
Pillar Point (1) -3.0

| Station 1 (u) 3.2
Station 1 (1) , :
Station 2 (u) 31.1 40.8 6.6 15.1
Station 2 (I) 6.6 6.6 10.7 3.8
Station 3 (u) 3.4 5.6 8.2 8.7 -
Station3(l) - - 2.8 1.7 5.7 2.8

| Station 4 (u) - 1.0 1.2 1.9 1.4]

| Station 4 (1) 1.2 1.3 1.1 1.3
Station 5 {u) 10.3 27.3 3.9 1.6

[Station5 () 16.2 11.6 2.5 3.3
Castle Peak 1 {(u) 7.6 24.9 4.3 5.0

- | Castle Peak 1 (I} 1.1]. 3.0
Castle Peak 2 (u) 2.1 1.5 1.5 1.2
Castle Peak 2 (I)

| Cafeteria Beach (u) 1.2 1.0 1.5 1.7
Cafeteria Beach (1) '
Butterfly Beach (u) 2.8 1.4 2.5 1.3

.| Butterly Beach (1) ' _

| Urmston Road {u) 2.3 2.5 6.1 4.1

Urmston Road (l) - 2.2 6.4 2.5 3.7




Area 38 SIA

Bacterial Plume Simulation

Scenario 3

Geometric Mean E. Coli Concentrations (counts/100ml)

Urmston Road (l)

| Pillar Point {u)
Pillar Point (I}’ .
Station 1 (u) 8.6 6.3
Station 1 (i)
Station 2 (u) 8.2 16.1
Station 2 (I) 29.4 7.5

.| Station 3 (u) 5.8 5.8
Station 3 (1) 6.0 1.9
Station 4 (u) 1.0 1.1
Station 4 (1) 1.0 1.1
Station 5 (u) 9.0| 5.0
Station 5 (1) 11.5 2.1
Castle Peak 1 (u) 8.9 6.6
Castle Peak 1 {I) 10.3
Castle Peak-2 {u) 26 1.5
Castle Peak 2 {(I) ‘
Cafeteria Beach (u) 1.0 1.1

- | Cafeteria Beach (1)
Butterfly Beach (u) 1.1 1.0
Butterfly Beach (1)
Urmston Road (u) . 12.0 2.3
8.7 2.4\




Area 38 SIA

Bacterial Plume Simulation

Scenario 4

' Geometric Mean E. Coli Concentrations (counts/100mi)

Pillar Point {u) -

Pillar Point (1)

 Station 1 {u) -

Station 1 (1)

Station 2 (u)

Station 2 (1)

| Station 3 (u)

Station 3 () -

{ Station 4 (u)

Station 4 ()

Station 5 (u)

Station 5 {})

Castle Peak 1 (u) |

A0 |OD R0 O

Castle Peak 1 (I}

Castle Peak 2 {u)

wio|=||o|»|w|o|N|w|t

waedh
o

Castle Peak 2 ()

Cafeteria Beach (u)

—
o

m—k
(&)

| Cafeteria Beach (i

)
Butterfly Beach (u)

1.1

1.0

Butterfly Beach (l)

Urmston Road (u)

Urmston Road (1)’

I

1

-

()

3

I

]

C
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Area 38 SIA -
- Bacterial Plume Simulation

Scenario 5

Geometric Mean E. Coli Concentrations (cqu_ntsh 00ml)

Pillar Point (u) " -

{Pillar Point {)

Station 1 (u)-

Station 1 (1)

Station 2 {u)

Station 2 (l)

Station 3 {u)

Station 3 ()

. | Station 4 (u)

Station 4 (1)

Station 5 (u)

Station 5 (I

Castle Peak 1 (u}

e LN I e B s NN

Castle Peak 1 (i)

Castle Peak 2 {u)

o|w|=|w|t|om|a|wlv|w

-
o

Castle Peak 2 {l)

Cafeteria Beach (u)

ke
o

. -
o

Cafeteria Beach (l)

Butterily Beach (u)

1.2

1.3

Butterfly Beach (1)

Urmston Road (u)

Urmston Road (l)




Area 38 SIA

Bacterial Plume Simulation

Scenario 6

Geometric Mean E. Coli Conpentrations (co'u'nts/100ml)‘

Urmston Road (1)

Pillar Point (u)

.t Pillar Point (I}’
Station 1 (u)
Station 1 (1)
Station 2 (u) 1.6 3.1 1.7 1.4
Station 2 () 3.8 4.6 5.1 1.7
Station 3 (u) 1.3 4.4 1.2 1.0

| Station 3 () 1.5 2.3 1.2 1.1
Station 4 (u) 4.1 20.7 8.8/ 3.8
Station 4 () 7.8 7.8 14.6 5.1
Station 5 (u) 1.3 . 2.6 1.4 1.4
Station 5 (1) 1.2] 2.7 1.1 1.8
Castle Peak 1 (u) ~ 1.1 4.0 1.5 1.3
Castle Peak 1 {I) 1.2 1.0 1.0 1.0
Castle Peak 2 (u) 1.1 1.5 1.1 1.1
Castle Peak 2 ()
Cafeteria Beach (u) 1.0 1.0 1.0 1.0
Cafeteria Beach (I) ‘ : B
Butterily Beach (u) 1.5 1.2 1.0 1.0
Butterfly Beach ()
Urmston Road (u) 1.6 2.1 1.9 2.7

- 2.3 1.6 1.6 2.8[

.

]
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Area 38 SIA

Bacterial Plume Simulation

Scenario 8

- Geometric Mean E. Coli Concentrations (counts/100mi)

Pillar Point (u)

Pillar Point (1)

Station 1 (u)

Statien 1 (1) .

Station 2 (u)

{Station 2 (I)

Station 3 (u)

| Station. 3 (1) -

Station 4 (u)

Station 4 {i)

Station 5 (u)

‘Station 5 (1)

Castle Peak 1 (u)

[} ) PN Y Y B | Y Y P P

Castle Peak 1 (I)

Castle Peak 2 (u)

b [ s [ |k | [ Y | b = ] = D

0|25 = w2 o]

—_
[(e]

Castle Peak 2 (I}

Cafeteria Beach (u).

i
o

Cafeteria Beach (I} -

—_—
e

Buttérfly Beach (u)

1.0

1.0

Butterfly Beach (})

. 'Urmston Road (u)

7.9

Urmston Road (1)

- 2.3




Table of Geomatric Mean Values

Pillar Point - (u) - -

3 - () - -

Stationt . (u) -

| () - - -
‘Station 2 (u)| 212 - 446,  7.04 8.57
| | (1). . 2.03 . 7.22 . 3.81 7.61]
‘Station 3 (u) 3.46 1.00] 2,11 1.51|

| 0l 2.29 1.78 117 1.30

Station4  (u)] 3.30 8.53 2.01 1.06
' | 7.80 9.45] . 2.00} 2.40
Station5 - (u) 1.48 2.26 1.71 247
- ), 1.00 1.88 1.32 1.91
Castle Peak 1 (u)] 4,02 1.06 2.26 1.59
| - (| - 1510 - -
'Castle Peak 2 (u)|’ 1.17 1.85 1.00| 1.02
o (| - .

| Cafeteria Beach (u) 1.31], 1.00} 1.00]. 1.30

L (1) - ' : | -

Butterfly Beach (u) 1.00] 1.061 - 1.00! 1.09|
) il S |

'Urmston Road  (u) 4.78 6.13! 2.81] 137
| \ ) 4.18 1.45; 6.10 5.79







* Reclamation and Servicing 6f Tuen Mun
" Area 38 for Special Industries - EIA Study
Response to Comments - Draft EIA Report
Department Reference Comments Responses
EPD Memo dated (A) WATER QUALITY IMPACT

23.07.94

i)

General Comments

The Consultants have not addressed the following points which ..

“were in the Inception Report (Sect. 3.2.2, March 94) of this study:

~ "Assessment of potential inerease in turbidity and the scale of
the likely release of metals, sulphide, ammonia and organic
during dredging of associated reclamation activities. The
potential decreases in dissolved oxygen levels which might be
experienced due to the interaction of elevated levels of
construction derived pollutants, with the PPSTW outfall and as a
1esult of any trahsient embayment formed will also be studied.”

During a meeting (27 January 1994) with EPD (Mr Wynn To), CED.
{Mr W C Luk), ERM and HWR to consider the initiation of the
WAHMO modelling requirements and-programme the following
was agreed:

't_hat the construction phase water quality modelling would
comprise sediment plume modelling undertaken by the CED to
establish the impacts of the construction phase; and .

bacterial plume leodelling would be undertaken by EPD to
investigate the cld PPSTW outfall derived bacterial pollutants
and possible transient embayment formed by the works layout.

It is considered that turbidity considerations have been covered
by the extensive sediment plume modelling exercise
undertaker. In addition it should be noted that, in specific
response to comments raised by EPD with regard to heavy
metals, and following liaison between ERM and Mr K F Tang
(WSG, EPD) on 11 May 1994, the Draft Final EIA Report
included consideration of sediment pore waters issues.

The Final EIA Report will indude qualitative consideration of the
likely release of sulphide, ammonia, and organic material during
the construction phase and potential decrease in dissolved oxygen
levels during construction, :




Department

Reference

Comments

Responses

" The Consultants are tequired to provide further detailed

evaluation to the impacts of the bacterial plume on adjacent
beaches, such as the Cafeteria Beach and the Butterfly Beach,
because:- .

a) E. Coli WQO quoted in the draft report is for Secondéry
Contact Recreation Sub-zone. For Bathing Beach Sub-

zone, WQO for E. Coli is "Geometric mean for all samples

" collected from March to October inclusive must not exceed
180counts/100ml". The Consultants shall confirm whether
this parameter is complied with in the beaches.

(

b)  Previous assessment on reprovisioning of the Pillar Point
outfall (Sect. 5.5.6, Final Report, Expanded Development
Study of Tuen Mun Area 38, Oct. 90, Scott Wilson
Kirkpatrick) concluded that:

E. Coli levels acceptable or barely acceptable at the
Butterfly Beach but are unacceptable at the Cafeteria
Beach; ) o
recommended discharge from a 2,200 m long sea
outfall; and. ,

- upgrade the treatment level at PPSTW from
preliminary to primary.

The Consultants shall danfy whether these statements are
still valid. - _

Since Old Cafeteria and Castle Peak Beaches are presently closed;
Kadoorie and New Cafeteria Beaches are both poor and Butterfly -
Beach is of very peor water quality and there is a distinct
probability that anyone presently swimming at these beaches will
be exposed to E. Coli densities such that they run the risk of
contracting a minor illness, in excess of 15 per 1,000, it was
considered that these beaches are presently more appropriate for
secondary contact recreation than for bathing. However, based on
the EPD comments, the Final EIA Report text will be amended to
include geometric mean results relative to the 180 counts/100ml
‘Bathing Beach Sub-zone criteria for the eleven sensitive receiver
stations modelled, based on the modeiled discharges from the new
Pillar Point outfall. We can report, in advance, that these
geometric mean results indicate full compliance with this 180
counts/100ml E. Coli WQO after the commissioning of a 1.3km
Iong Pillar Point outfall.

The following statements are valid:

the results indicate that an outfall length of 1.3km from the line
of the RTT seawall discharging into water of approximately
15m depth, and 2 minimum diffuser length of 500m performs
acceptability ie. that E. Coli values are 100% compliant with
the relevant WQOs for bathing beach sub-zones; and

the geometric mean E. Coli values indicate that a 1.3km
reprovisioned Pillar Point outfall preliminary treated
discharges result in 100% compliance with the bathing beach
sub—zone E. Coli criteria at all beaches in the vicinity of the
outfall, incdluding both Butterfly and Cafeteria Beach; and .
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Department " Reference Comments Responses ;
iii)  We need to point out that the sediment plume contour plots for Segaarate plots for 5-10ppm will be included within the Final EIA
~ 0-10 ppm shown in the Annex B are the same as those for 0-5 | Report.
ppm.- Separate plots for 5-10 ppm should be presented instead - . : _
of 0-10 ppm. More significantly, the original colour contour Colour contour plots (Annex C) will be incorporated in the Final
plots of the bacterial plume in the Annex C are illegible in the EIA Report, issued to certain relevant departments. However, the
Xerox copy version provided. The Consultants are required to idea of providing colour photocopies’in a Draft Report to the same
provide a higher quality draft report to-us. department that carried out the study and which therefore has
' easy access to the originals seems wasteful and runs counter to the
S gmdance and spirit of EPD DTC No. 16-3-94.
vi)  We trust DAF will take the lead in the ecological aspects. The Study Brief of the present arrangement has not included
' ' o ‘ ecological impact assessment. DAF comments follow.
Special Comments -
i) 54224258426 )
In the Inception Refaort (5.3.2.2, Para 6), the Consultants had See response to EPD comment (A)(i).‘ )
committed to assess the following: o
the potenhal increases in turbldlty and the scale of the
likely release of metals, sulphide, ammonia and organic |
during dredging and associated reclamation achmtles,_and
the potential decreases in DO level which zmght be
experienced.
The Consultants shall address these two points in this draft
report. .
i)  5429,P 35 item (c)

The ALMOB is prohiBited unless agreed by DEP.

Noted. The section. has been amended to signify that ALMOB is”
protubtted unless agreed by DEP,

N



Department

Reference

Comments

Responses

i)

5.6

The Censultants shall clarify the responsibility to implement the

~ proposed mitigation measures. Please confirm whether the

mitigation measures will be provided under this CEO project,
under the NWNTLRS, by the future operators of the CEO or
both. More importantly, please identify the legal vehicles that
can ensure future operators in the CEO and the utility

undertakers will implement the recommended mitigation
meastures,

The site mitigation and precautionary measures identified should
be undertaken by the contractors, utility undertakers and operators
involved in the CEO. A legal vehicle which could be applied to
future operators in the CEO could be through the use of contract -
and lease conditions which stipulated the required mitigation

measures. ' '

5642

The monitoring results indicated that a relatively high
concentration of leachate from the Siu Lang Shiu Landfill: The
consultants are requested to identify the environmental impacts
onto the proposed CEO development; to demonstrate that the
implementation of the proposed measures would improve the

" deteriorated water quality to a level complying within the

established Standards/Guidelines, and to ensure that the timing
of the implementation of such measures would meet the

_ proposed works schedule.

Annex E

Details should be givén for the timing and locations of the,
sediment survey carried out by the CED.

These matters are considered to be within the remit of the
NWNTLRS Study. The Study Brief of the present study stated in
Section 6.1, Item C covers only the precautionary and mitigation
measures for landfill gas, and does not cover the environmental
impacts of leachate. '

Noted. The tirﬁing of the CED Sediment Quality Report {dated
October 1993) was undertaken between May to August 1993. The

. locations of the samples are shown in an additional figure

included in the revised Annex E of the Final EIA Report and the
timings are similarly included in this revised Annex (E).

4
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" Department

- Reference

Comments -

Responses

Use of PFA for Reclamation

i)

523424

In respect of the use of PFA in reclamation, our department's
policy has been stipulated in the Draft Works Branch Technical -

Circular "Use of PFA as General Fill in Reclamations” which will

be formally promulgated. 1 trust your office should have a draft
copy of the Technical Circular.

To recap the draft Technical Circular, PFA is acceptable for use
as a fill material above sea level subject to the provision of air
pollution control measures. The use of fresh PFA and leached
PFA with age less than 2 years should be demonstrated by a
field trial. Leached PFA with 2 years of age or older can be use

_ below sea level but the PFA reclamation work must be carried

out behind a completed seawall with geotextile liners to prevent
the dispersion of PFA into the open water.

As the reclamation work will be subject to tidal effects, we need
to emphasize that the use of PFA below +2.5 mPD will be

regarded as below sea level and the requirements in the draft
WRBTC will apply. .

If the Consultants propose to use PFA in limited areas below
+2.5 mPD, they should indicate clearly what kind of PFA will be
used; where it will be used and what measures and/or trials will
be taken

5429

The Consultants should dlarify whether PFA will be used below
+2.5 mPD. :

The Consultants neither recommend nor propose PFA use below
+2.5mPD, these two sections merely stated that CE/Port Works

(CED) had indicated a preparedness to consider the use of PFA for

Stage I of the CEO reclamation so as to alert the appropriate
parties to this opportunity for beneficial use of PFA. 1t is
considered that if PFA is used for the present project, the EPD
requirements as given in the Draft Works Branch Technical
Circular "Use of PFA as General Fill in Reclamations" should be °
followed.

CED have advised that "use Qf PFA fill below +2.5mPD would be
carefully considered during the’ detailed design stage and will also
be subject to the recommendations of the EIA study with
particular regard to the water quality impact. It is not possible for
this study to define the exact reclamation scenario as this will be
decided by CED and their appointed contractor. However, given
that the nearby Urmston Road Qutfall reclamation used PFA
directly from the power station as a contractor's alterriative for
filling below +2.5mFD, this cannot be rulecI out as a possible
scenario. In this case the requirements of the WBTC would need
to be met together with water quahty samplmg outside the
geotextde liners. :

As above response on 52.3 & 2.4.

T



mitigation measures as suggested in the draft WBTC for PFA
into the construction contract.

if) 5443
The last paragraph may rnislead the reader to envisage that the
air quality will exceed the established Standards/Guidelines in
the area. Please note that the EIAs for these projects had
been/to be carried out with mitigation measures to be 7
1mplemented to ensure that the cumulative impact would not
exceed the éstablished Standards/Guidelines. If the Consultants
intends to make the statement, they shall ]ushfy it with full
quantitative backup

iify S5.4.4.6

The Consultants had previously agreed the use of one year
meteorological data from an appropriate meteorological station
for the assessment. Although the working activities might be
restricted to day time operation, emissions form the stockpile
would also have an impact during the night. This should be
taken into consideration in the assessment.

The Consultants should clarify if the predicted resilts had
already included background levels. The predicted background
level should be submitted to us for agreement. The Consultants
shall demonstrate that the cumulative impact (net impact plus
background level) should not exceed the established
Standards/Guidelines.

Department Reference Comments Responses
’ /
Air Quality Impact
i) . The Consultants should consider to incorporate proposed dust Noted. The proposed dust mitigation measures as suggested in the

draft WBTC for PFA will be included in the final version of the
EIA report and the Environmental Schedule of the present Study.

Noted. The last paragraph of this Section is only used to indicate |
any possible change in the future. This will be amended to read:
*Once the operation of the Shiu Wing Steel Mill commences (likely
to be after 1996), the air quality in the area is likely to change."

We are collecting meterological data from the Royal Observatory
to carry out the-dispersion modelling using one year data for Tuen
Mun area. The results will be incorporated into the Final Report.

The predicted results had not included the background levels as
there are no monitoring station for TSP in the Tuen Mun area.
However Section 4.4.6 discusses background TSP and cumulative
impacts.
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Department

Reference

Comments

Responses

The three stockpile areas in TM area 16, 18 and 19 are close to
residential buildings. The Consultants should ensure that the
selected receivers are representatives of the worst impact
affected by the activities.

Table 4.4¢

The number of days with rainfall more than 0.25 mm seems very
hlgh The Consultants shonld darify.

The Consultants should specify which meteorological station's
data was used to project the percentage of time that the wind
speed is greater than 54 m/s.

The Consultants should advise the number of wheels of vehicles
assumed in determining the emission factor for truck movements
on unpaved haul roads.

54.4.8

The Consultants should justify the 60% emission reduction
quoted in the second paragraph of page 58.

54.4.9

" The EDS for TM38 has recommended proper dust mitigation

measures to be implemented in the reclamation of TM38.
Although there are no residential buildings in its vicinity, there
are a number of construction activities and industrial '
establishments in the area. The Consultants should consider to
carry out dust monitoring in the reclamation site of TM38.

Noted. The air sensitive receivers for the present assessment were
selectéd based on the worst case situation.

There are some typographical errors in Table 4.4c. The numbers of
days with rainfall more than 0.25mm should be around- 100 days
and the emission factors for wind erosion from stockpiles is 0.609
kg/day/hectare. The silt content of typical haul road is about

10% which suggests the emission factors for trucks movements on
unpaved road is 2570 g veh"'km™. The amendments will be
included in the Final Report.

As stated’in Table 4.4c, the meteorological data was obtained from
the Tuen Mun Station. The percentage frequency of mean wind

" | speed above 54 ms'l is about 4%.

10 wheels per vehicle were assumed in the calculation of emission .
factor.

Emission reduction will result from lowering of the vehidle speed
which will have more than 40% reduction and frequent water
spray will reduce the emission by about 70% from truck
movements (based on the estimation using USEPA's AP-42
methodology). Therefore it is reasonable to assume a 60%
emission reduction if these mitigation measures were
implemented. ‘

A dust monitoring station at the Pillar Point Vietnamese Camp has
been recommended in the draft Environmental Schedule to
monitor the potential dust impact from the reclamation 31te of

Tuen Mun Area 38




Department Reference , * Comments - Responses
We suggest that if this EIA Study can be completed in time for the Noted and agreed.
proposed RTT tendering, the reports should be made available {o the )
prospectwe tenderers for inforrmation. ’
EPD Memo dated GeneraI Cominents
02.08.94 . R _ :

s a, We notice that there is no detail for individual developmentsin | Noted. This 'broadbrush' approach has, through necessity, been
the CEQ at this stage. Therefore, only a broadbrush approach undertaken when assessing the potentlal landfill gas impact on the
can be adopted in assessing the impact due to the adjacent CEO. :
landfills onto the operation of the CEO.

b. As far as landfill gas (LFG) migration hazards are concerned, We agree that future developers within 250m of the landfill
- future developers within 250 metres from the consultation zone | boundary should carty out an assessment of the potential risks of
of the landfill should carry out a qualitative risk assessment. landfill gas migration. The suggested legal vehicle as stated in
The consultants should suggest a legal vehicle to ensure . response to.56 above is the imposition of lease conditions on
individual developer in the CEQ will submit and implement the | individual developers to implement the requirements of the EIA.
EIA, if needed. '
Specific Comments
a. Sec. 444
Please note that the proposed after use for the restored Siu Lang | Go-karting is not considered an ASR because: the Karts are
Shui Landfill is a go—kart circuit. This active recreational usually petrol driven, and are hence emitters rather than receivers;
activity should be included as an air sensitive receiver in the air | the drivers and spectators are generally sitting or standing, which
impact assessment. does not constitute an "active recreational activity", unlike, for
1 - example, basketball, football or athletics.
| b Sec. 6.3.6 ] eachate Management Measures '
) The construction of a single leachate holding facility would form | Noted.
- part of the long term leachate collection system.
8 .
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Department

Reference

Comments

- Responses

C

Sec. 6.4.1

i Landfill Gas Control Measures

The NWNTLRS made no reference to the interim landfill
gas control measures for both Scenarios A and B. The
-interim measures under Scenario A only refer to the
modular leachate treatment plant. The need for the interim
- landfill gas control measures would be determined from
- assessing the gas monitoring data collected from
-monitoring locations to the south of PPVL.

jii. -Leachate

We are not aware of any monitoring work with regard to
methane generation from leachate in the sewers. The
constiltants should justify the statement.

Sec. 6.5.2

The consultants should exemplify the precautionary measures
that should be taken to prevent landfill gas from entering service
ducts or conduits. -

Noted. The text will be modified accordingly.

Methane gas can, in certain situations, be produced from ' .
biodegradation of organically rich leachate or be released from
solution. If leachates are being discharged into sewers then
methane may be released within them and present a hazard. If
monitoring has not beén undertaken to date then perhaps it could
be carried out as part of the NWNTLRS. ' _

Service ducts may be sealed using low gas permeability liners, gas
venting and lining barriers may be installed or alternatively the
ducts may incorporate vents to atmosphere. It is not, however,
proposed that these measures are applied to all service ducts,
conduits etc. within the 250m consultation zone. We would
recommend that spedalist advice is sought at the detailed design
stage, following the completion of the tendering process, to ensure
that appropriate mitigation measures are incorporated where
necessary. '




. Department

Reference

Comments

Responses

To recap my comment o the landfill aspects in my memo of this series

on 23.07.94, the consultants should clearly identify the responsibility to -

implement the proposed mitigation measures and monitoring works, if
required. In addition, the developments within the consultation zone
must be cdearly identified in a layout plan so as to forewarn the future
operations in the CEO. In this juncture, I would request the consultants
to confirm the proposed Centralized Incineration Facilities in the CEO
will fall within the consultation zone.

See response to S6 above. Figures showing the 250m consultation
zone boundaries for the PPVL and SLSL sites respectively. will be
incuded in the Final Report. The Centralized Incineration

| Facilities in the CEO fall within the consultation zone.

»

Para 4.2.11,
page 38

Para 5.2.10,
page 65

It is noted that under scenario 3, the S.5. concentration will exceed
acceptable level. Please advise what is the rate of filling that has been
assumed in this scenario and advise if reducing the rate of filling have.

any: effect on the S.S. concentration.

I have requested EPD to carry out further WAHMO modellihg to assess
the effect on shortening the outfall by 200 m and 400 m. I should be
grateful if you could also comment on these additional results.

| The rate of filling assumed was described in Annex A. For

reference the information was provided by CED, Port Works
Division. It was assumed that 5 million m?®, would be filled in 2
years, and that the rate was continuous over the period. It was
assumed that the fill material fines content was 30% and that
(100%) all of the fines were lost to suspension. A reduction in the
filling rate can have an effect on the 55 concentration and
generally a lower rate of filling will generate lower SS
concentrations in the vicinity of the works.

The arrangement’ for assessing the additional results for further
WAHMO modelling will be discussed between ERM and TDD.

Chief Engineer,
Port Works,
CEO, CED

Item 1.2, page 2,

1st para
Object (vii) -

Delete "at the Spedial Industries Area (CEO) of Tuen Mun Area 38 EIA"
in the first sentence”.

The Report does not contain a specific section to cover this objective.
Please note that the information to be provided under this objective is
very crucial for the preparation of the tender documents for the CEQ
Stage I reclamation contract and should therefore be clearly stated.
Please urgently clarify with the EIA Consultants and supply the
necessary information to this Division immediately or otherwise the
preparation of the tender documents would be adversely affected.

| Noted. Text will be amended accordingly in the Final Report. -

The methods and measures to mitigate the identified impacts have
been included in the sections of "Mitigation Measures” under each
of the subsections. These mitigation measures and the detailed
monitoring and auditing requirements has also been incduded in
the draft Environment Schedule of the present Study.

Item 1.3, page 3

- The sections do not match with the contents of the Report. Sections 6

and 7 shall be renamed as Sections 7 and 8 respectively, and Section' 6
for "landfil gas hazards and safety precautionary reql.urements" shall be
inserted. '

Noted. Text will be amended accordingly in the Final Report.

i t._ o
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Department Reference - Comments Responses
Item 2.2, Delete "'hence" in the 7th ling; Noted. Text will be amended accordingly in the Final ‘Rep'ort.
2nd para.,- - : - : . ,
page 4 .| The public dump is now scheduled to be operated by the CEO Noted. Text will be amended accordingly in the Final Reponrt.
contractor instead of by the term. contractor. I expect that the EIA - .
findings will not be affected by which contractor is going to operate the
public dump. The last sentence can therefore be deleted.
Itern 2.3, page 5 | The work programme shown in F1gure 2.3a has been revised (see Noted. The text and ﬁgure will be amended accordingly in the
.| attached copy). - : Final Report.
Replace "35 ha" by 17 ha" in the 6th sentence for Stage I reclamation Noted. Text will be amended accordingly in the Final Report.
. shown in Figure 2.2a of the Report; . :
Penultimate paragraph
Replace "6 months" by "6-9 ‘months" in the first sentence; | understand | Noted. It has been confirmed with FMC (Manne Disposal) that no
that the South Cheung Chau Spoil Disposal Area is to be full. Please further spoil dlsposal will be allowed in the South Cheung Chau
request the EIA Consultants to check with EPD accordingly. Spoil Disposal Area as the available capacity in this area has been
- ' . fully allocated. The Spoil generated from Area 38 may have to be
i disposed of at thé East Ninepins Disposal Area
Item 2.3, page 6 | Volume of stockpiled material in Area 19 is revised to abouf 86,000 Noted. Text Amended.
2nd para - cu.m. instead of 50,000 cu.m. It is expected that the contractor will -

transport the excavated materials from stockpiles in Areas 16 and 19 to
the CEO site and load them onto barges for deposition into the vertical
seawall and box culvert foundation and for formmg the temporary
seawall. . ]
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Department Reference _ Comments , : ' ' Responses

3rd para. The 2nd sentence ".... the Contractor will use public dumping material | Noted. Text Amended.

pushed out form the shoreline to form the base of the temporary :
seawall" is not correct for the CEO-Stage | reclamation as delineated in
Figure 2.2a of the Report. 1 expect that the Contractor will have to
construct the temporary seawall along the Stage I and Stage 11 interface
boundary by marine plant with rubble and armour rock imported from
his own sources, from demolition of existing rubble seawall along the
shoreline and from the stockpiles in Areas 16 and 19 in conjunction
with the reclamation works. : :

4th para ‘ The 2nd sentence appears to give a reason for the use of marine sand It is not possible to install wick drains through public dump

for reclamation which is not valid. ‘ | material to consolidate underlying mud.

6th para’ " | What is the meaning of "a stop~start fashion"? The second sentence Our experience at the adjacent Shiu Wing site is that the
which stats that "The Contractor will want to maximise public dump Contractor principally only fills when cheap material from local
materials ...." is doubtful. sources is available. When this supply stops, filling also stops and

only reluctantly is more expensive imported sand brought in to
.| meet programming requirements. It was also a constant problem

| to prevent building rubble "public dump material" from being
brought onto the site. The Contractor has a vested interest in
getting as much free or low cost material on site as is possible and
he may delay progress to suif this objective. ' '

7th para | The delivery rate for PRC sand of 150,000 cu.m per month appears low. | The longer the project is delayed the larger the quantities per
I expect that the delivery rate will peak at 450,000 cu.m. per month in month will be required A large trailer dredge can bring on being
view of the tight construction programme. ' in at least 1,000,000 m* per month so the split of small and Iarge

plant should remain flexible for the EIA assessment.

8th para " The rule of thumb for estimating settlement appears too conservative. Reclamation volumes, and hence the amount of filling material
However, what is the relevance of the settlement evaluation with used for the reclamation, will depend upon the amount of
respect to this EIA Study? settlement. The associated dredging and filling rates are relevant

to the water quality impact asséssment.
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