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1 INTRODUCTION

1.1 BACKGROUND

Wonder Pacific Development Limited (the Applicant) intends to develop an 10-storey
Residential Care Home for the Elderly (RCHE) (the Development) at Lot 4823 in D.D.
140 in 81 San Tam Road, San Tin (the Site).

For a proposed amendment to the approved Ngau Tam Mei Outline Zoning Plan No.
S/YL-NTM/12, a planning application to the Town Planning Board (TPB) under
Section 12A of the Town Planning Ordinance (TPO) is required for rezoning from
“R(C)” zone to “G/IC” zone.

To satisfy the Section 12A planning application, Novox Ltd is commissioned to conduct
an environmental assessment to evaluate the potential environmental impact based on
the latest master layout plan.

1.2 THE PROJECT AREA

The Site area is approximately 736.3m? and it is located at Lot 4823 in D.D. 140 in 81
San Tam Road, as shown in Appendix 1.1. It locates within the R(C) zone of the OZP.
The site is currently an existing House. The Proposed Development is an 10-storey
RCHE which comprises a total 142 bed spaces. The anticipated year of construction
completion and occupation is 2027.

The floor layout plans, and section diagrams of the Proposed Development are provided
in the Planning Statement of the Planning Application.

1.3 OBJECTIVE AND SCOPE OF ENVIRONMENTAL ASSESSMENT

The key objectives of this EA are to identify environmental key issues and constraints
of the project, to identify possible environmental impacts, to propose mitigation
measures against any unacceptable environmental impacts during the construction and
operation phases of the project, including

Identify all sensitive receivers of the Proposed Development.

Assess the potential air quality impact at the Proposed Development due to vehicular
and any industrial emissions.

Carry out a Noise Impact Assessment (NIA) during construction and operation of the
RCHE Proposed Development.

Assess the potential impact of water quality and waste management impact due to the
Proposed Development.

Recommend the necessary mitigation measures to alleviate any unacceptable impacts.
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2 AIR QUALITY IMPACT ASSESSMENT

2.1 AIR QUALITY STANDARDS

The Air Pollution Control Ordinance (APCO) provides the statutory authority for
controlling air pollutants from a variety of sources. The Hong Kong Air Quality
Objectives (AQOs), which stipulate the statutory limits of air pollutants and the
maximum allowable numbers of exceedance over specific periods should be met. With
passage of Hong Kong’s Air Quality Objectives (AQOs) in the Air Pollution Control
Ordinance (Cap. 311), the latest AQOs as listed in Table 1 have been in effect.

Table 1 Hong Kong Air Quality Objectives

IPollutant Averaging time IConcentration Allowable number of
limit!!! (ug/m3) exceedances

Sulphur Dioxide (SO3) 10-minute 500 3

24-hour 50 3
Respirable Suspended 24-hour 100 9
Particulates (PMo) ! Annual 50 Not Applicable
Fine Suspended Particulates [24-hour 50 35
(PM25) B Annual 25 Not Applicable
Nitrogen Dioxide (NO2) 1-hour 200 18

Annual 40 Not Applicable
Ozone (O3) 8-hour 160 9
Carbon Monoxide (CO) 1-hour 30,000 0

8-hour 10,000 0
Lead (Pb) Annual 0.5 Not Applicable

Note: [i] All measurements of the concentration of gaseous air pollutants, i.e., sulphur dioxide, nitrogen dioxide,
ozone and carbon monoxide, are to be adjusted to a reference temperature of 293Kelvin and a reference
pressure of 101.325 kilopascal.

[ii]  Respirable suspended particulates means suspended particles in air with a nominal aerodynamic diameter
of 10 um or less.

fiii] Fine suspended particulates means suspended particles in air with a nominal aerodynamic diameter of 2.5
um or less.

2.1.1 The Site Environment

The existing environment of the proposed development is primarily affected by the
local traffic such as San Tin Highway and San Tam Road. A site visit was carried out
on 22™ June 2022 within 500m study area of the project, and no chimneys were
observed within 200m from the Site boundary during the site visit. The Site is used an
existing House of GFA 294.258 m? and a plot ratio of 0.4. The uses adjoining to the
Site is a small mountain full of greenery to the east, village houses namely Maple
Garden and Casa Paradizo with 3 storeys to the north, and the south of the Site. Far
away to the west of the Site are scattered building structures surrounding primarily for



PROPOSED RESIDENTIAL CARE HOME FOR ELDERLY

‘\ OVOX AT 81 SAN TAM ROAD, YUEN LONG, NT.

uses including warehouses, workshops and with several village houses. As such, local
traffic is considered to be the dominant emission source affecting the ambient air quality
in these areas.

There is currently an air quality monitoring station operated by Environmental
Protection Department (EPD) located outside the Project Site, namely Yuen Long
Monitoring Station (situated at Yuen Long District Office, 269 Castle Peak Road).
Despite this, in terms of geographical location, this monitoring station is considered the
closest to the proposed Project Site. The annual average of air pollutants in pg/m’
monitored at this station for the year 2017-2021 are summarized in Table 2 below. In
2021, all measured parameters complied with the AQO except Ozone recorded non-
compliance with the 8-hour AQO (160 pg/m3 with allowance of 9 exceedances of AQO
limit per year).

Table 2 EPD Air Quality Monitoring Record at Yuen Long Monitoring Station in 2017-2021

Conc. No. of Concentrations (uglm3) [ Remerks
Pollutant | AVe"@91"9 | Limits E d
. m? xceedances
Time | (H9/m) Alowed | 2017 | 2018 | 2019 2020 | 2021
10th highest
24-hour 100 9 87 75 83 77 73
PM1o conc.
Not
Annual 50 . 40 37 37 30 30 /
Applicable
36th highest
24-hour 50 35 39 34 34 28 31
PM:z.5 conc.
Not
Annual 25 ) 22 20 20 16 17 /
Applicable
19th highest
1-hour 200 18 156 150 161 135 148
NO:2 conc.
Not
Annual 40 . 41 43 44 32 40 /
Applicable
4th highest
10-minute 500 3 80 52 42 26 24
conc.
D2 4th highest
24-hour 50 3 20 17 11 10 14
conc.
1st highest
1-hour 30,000 0 1,450 | 1,720 | 2,150 | 1,530 | 2,090
conc.
co 1st highest
8-hourt?! 10,000 0 1,324 | 1,574 | 1,903 | 1,279 | 1,591
conc.
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10th highest
O3 8-hour 160 g9 175 162 200 154 178
conc.
Note:

[1] Bolded concentrations indicate exceedance of the air quality objectives

2.1.2 Representative Air Quality Sensitive Receivers (ASRs)

= All the residential units within the proposed development are identified as sensitive
receivers for air quality impact assessment. Appendix 2.1 shows the locations of
Representative ASRs of proposed RCHE development.

2.1.3 Hong Kong Planning Standards and Guidelines (HKPSG)

= According to Chapter 9, Environment of the Hong Kong Planning Standard and
Guidelines (HKPSG), adequate buffer distance or screening should be provided
between sensitive receptors and potential air pollution emitters. For roads that are
distinguished as local distributor and truck road for active and passive recreational uses,
the buffer distance must be greater than 5m and 20m respectively as shown in Table 3

below.

Table 3 Guidelines on Usage of Open Space Site

'Pollution Source

Buffer

Parameter

Distance

;Road and Highways | Type of Road

Trunk Road and >20m
Primary Distributor |3 _ 54,

<3m

District Distributor [>10m

<10m

|Local Distributor |>5m

Under Flyovers

<5m

Permitted Uses

Active and passive recreation uses |
. . A

‘Passive recreational uses

|Amenity areas

e o . . '
'Active and passive recreational

‘USCS

Passive recreational uses

Active and passive recreational

usecs

Passive recreational uses

Passive recreational uses

2.2 OPERATIONAL VECHICULAR EMISSION SOURCES

2.2.1 Evaluation of Air Quality Impact

» The development may be subject to vehicular emission impact from roads nearby
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during the operational phase of the project. According to the Annual Traffic Census
2021 published by the Transport Department (TD), San Tam Road is classified as a
rural road and San Tin Highway is classified as a trunk road. With a view to achieving
a better air quality environment, the project proponent proposed to incorporate a
separation distance of more than 20m and more than 5m between the sensitive uses of
this Project and from the road kerb of the San Tin Highway and San Tam Road,
respectively, which satisfies the buffer distance requirement for active and passive
recreation uses according to Chapter 9, Environment of the Hong Kong Planning
Standard and Guidelines (HKPSG) as shown in Section 2.1.3. No adverse vehicular
emission impact is anticipated upon incorporation of the relevant buffer distance
stipulated under the HKPSG into the layout design. The buffer distance between the
said roads and the proposed RCHE development is shown in Appendix 2.1. In order to
avoid adverse air quality impact from the traffic emission, a buffer zone is
recommended for the Proposed Development with the following requirements:

No air-sensitive uses including openable window and fresh air intake shall be allowed
within buffer zones.

With the provision of the buffer zone, the buffer distances recommended in HKPSG
will be satisfied. Therefore, no adverse air quality impact on the Site from traffic
emission is anticipated.

2.3 OPERATIONAL INDUSTRIAL EMISSION SOURCES

2.3.1 Evaluation of Air Quality Impact

As discussed in Section 2.1.1, it has confirmed in a site visit carried out on 22 June
2022 within 200m study area of the project, that no chimneys were observed within
200m from the Site boundary during the site visit. The uses adjoining to the Site is a
small mountain full of greenery to the east, village houses namely Maple Garden and
Casa Paradizo with 3 storeys to the north, and the south of the Site. To the west of the
Site are scattered building structures surrounding primarily for uses including
warehouses, workshops and with several village houses. It is confirmed that there is no
air and odour emission sources in 200m study area by site survey. As such, local traffic
is considered to be the dominant emission source affecting the ambient air quality in
these areas. Thus, no adverse air quality impact to the proposed RCHE development
due to industrial source emissions is anticipated.

2.4 CONSTRUCTION DUST EMISSION SOURCES

2.4.1 Evaluation of Air Quality Impact

The potential air quality impacts include the dust and exhaust emissions arising from
the construction (e.g., demolition, site formation, foundation and formworks etc.). The
nearest ASRs are Casa Paradizo Block C (i.e. 22m between the Site and ASR) and
Maple Garden Block G3 (i.e. 51m between the Site and ASR). This may cause short—
term air quality (i.e., dust) impacts on the surrounding air sensitive receivers.

However, the Project Site Area is only about 736m? which is a very small footprint.
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Considering the size of site formation and excavation is in a small scale, the amount of
excavated material and number of dump trunk would be limited. No significant dust
impact from the construction works is anticipated.

* In order to further minimize the potential dust emissions and for good site practice,
relevant mitigation measures under the Air Pollution Control (Construction Dust)
Regulation would be incorporated in the relevant works contracts.

* Good practice and mitigation measures to be implemented during the construction
phase are as follows:

* Regular watering to reduce dust emissions from exposed site surfaces and unpaved
roads, particularly during dry weather.

= Frequent watering for particularly dusty areas and areas close to ASRs.

= QOpen stockpiles shall be avoided or covered. Where possible, prevent placing dusty
material storage piles near ASRs.

= Side enclosure and covering of any aggregate or dusty material storage piles to reduce
emissions. Where this is not practicable owing to frequent usage, watering shall be
applied to aggregate fines.

= Tarpaulin covering of all dusty vehicle loads transported to and from the Site.

= Establishment and use of vehicle wheel and body washing facilities at the exit points of
the Site.

= Use of water sprinklers at the loading area where dust generation is likely during the
loading process of loose material, particularly in dry weather.

= Provision of not less than 2.4m high hoarding from ground level along site boundary
where adjoins a road, streets or other accessible to the public except for a site entrance
or exit.

= Imposition of speed controls for vehicles within the Site.

=  Where possible, routing of vehicles and positioning of construction plant should be at
the maximum possible distance from off-site ASRs.

= Every stock of more than 20 bags of cement or dry Pulverised Fuel Ash (PFA) should
be covered entirely by impervious sheeting or placed in an area sheltered on the top and
the 3 sides.

= Electric power supply shall be provided for on-site machinery as far as practicable to
minimize aerial emissions.

= [t is also suggested that the contractor should set up a communication channel (e.g.
regular meeting) with the management office of Casa Paradizo to have a better dust
control management, if necessary. With implementation of the recommended
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mitigation measures, no adverse air quality impacts during construction are anticipated.

No concurrent project in the surrounding area. Given that there is no adverse air quality
impact during the construction, no cumulative air quality impact due to the project thus
be anticipated.

2.5 OPERATION AIR QUALITY IMPACT

2.5.1 Evaluation of Air Quality Impact

Odour Impact from the proposed on-site STP

The potential air quality impacts include the dust and exhaust emissions arising from
the construction (e.g., demolition, site formation, foundation and formworks etc.). This
may cause short—term air quality (i.e., dust) impacts on the surrounding air sensitive
receivers as shown in Figure 2.1.2.

The proposed on-site Sewage Treatment Plant (STP) with sewage treatment capacity
storage time greater than 60 days is a potential source of odour impact to residents and
the public in the vicinity during operation phase. The STP will serve less than 2000
population, hence EPD’s Guidelines for the Design of Small Sewage Treatment Plant
shall be followed for the STP as follows:

The STP should be sited with good buffering distance from houses, or enclosed to
minimize adverse impact.

Ventilation exhaust pipes should be taken to roof level, or else odour treatment or
masking facilities may be required.

In order to reduce the odour nuisance from STP, a deodorization adsorption system (as
shown in Appendix 2.2) is proposed to install for removal of odour from generated
sources, which included a FRP vessel with activated carbon media, pre-filter, post-filter
and dehumidifier. The deodorization adsorption system will have minimum odour
removal efficiency of 99.5% at Sppm H>S concentration. The deodorization adsorption
system will have minimum service life for 12 months continuous operation for Sppm
H2S loading. Sufficient adsorption capacity of activated carbon will be installed. The
odour removal air from the outlet of deodorization adsorption system will be exhausted
through the air duct to high level. In addition, a wet sludge transfer pipe will be installed
to draw wet sludge from the sludge holding tank at STP to the collection point adjacent
to the entrance of development in fully close system for tanker collection of washing
sludge to dispose to Government sewage treatment plant. It will be eliminated outdoor
release during wet sludge disposal service.

The tentative location of the STP exhaust has been designed as far as possible all nearby
ASRs. Considering that at source mitigation measures (e.g. deodorization adsorption
system) would be applied, no adverse odour impact from the proposed on-stie STP is
anticipated.

Cooking Fume/odour from the proposed kitchen.
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Kitchen will be provided at the Proposed Project. Oily fume and cooking odour
emissions will potentially arising from the kitchen. In order to minimise the potential
oily fume and odour emissions from the canteen/kitchen, the following considerations
of positioning the exhaust outlets of the kitchen as recommended in the Control of Oil
Fume and Cooling Odour from Restaurants and Food Business published by the
Environmental Protection Department (EPD) shall be considered during the detailed
design stage:

locate the outlets at such a place where the ventilation is good and the emissions from
them can be adequately dispersed without hindrance.

provide sufficient separate distance from any sensitive receptor in the vicinity so that
the emissions will not cause, or contribute to, an odour nuisance or other type of air
pollution to the public.

ensure the emission from the exhaust system will be directed vertically upwards, unless
it can be demonstrated by an environmental professional that other direction is more
advantageous in preventing the emission from causing air pollution problems.

ensure the emission from the exhaust system will not be restricted or deflected by, for
example, the use of plates or caps.

In order to minimise the impact of oily fume and cooling odour, the Applicant is
committed to install a grease filter (as shown in Appendix 2.3) to control oily fume and
cooking odour. Operation and maintenance of the exhaust system as well as the air
pollution control equipment should be carried out by competent staff with sufficient
training and relevant skills, and should be done in accordance with the manufacturer’s
specifications and specified procedures. To ensure proper performance, qualified
professionals should be employed to undertake regular monitoring, inspection, cleaning
and maintenance of components.

The tentative location of the Kitchen exhaust has been designed as far as possible all
nearby ASRs. Considering that at source mitigation measure (e.g. grease filter) would
be applied, no adverse odour impact from the proposed kitchen is anticipated.
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3 NOISE IMPACT ASSESSMENT

3.1 NOISE ENVIRONMENT

3.1.1 The Site Environment

The Subject Site is surrounded by mainly low-rise residential development, including
Maple Garden and Casa Paradizo. San Tin Highway is located near the western side of
the development nearby which will generate road traffic noise impact. There exists
operation for sales of building materials with open storage to the west as observed in
onsite survey. No existing noise sources are operating at night time.

3.1.2 Representative Noise Sensitive Receivers (NSRs)

All the residential units within the proposed development are identified as sensitive
receivers for noise impact assessment. Representative Noise Sensitive Receivers (NSRs)
at each flat was selected for the quantitative traffic noise impact assessment, their
locations and room sizes are shown in Appendix 3.1. The assessment points include
all openable windows in habitable rooms such as living rooms and bedrooms.
Windows in noise tolerance spaces such as toilets, bathroom and staircases are excluded.

There is no diagnostic rooms / wards in the proposed RCHE development. The Multi-
Function Areas will not rely on operable window for ventilation.

The assessment points have been taken to be situated at 1.2 m above floor slabs and at
1 m away from the external facade of openable windows of habitable room of the flats.

3.2 ENVIRONMENTAL LEGISLATION AND STANDARDS

3.2.1 Road Traffic Noise Assessment Criteria

Noise standards are recommended in the Hong Kong Planning Standards and
Guidelines (HKPSG) for planning against noise impact from road traffic. As stated in
Table 4.1 of Chapter 9 of HKPSG, the criterion for road traffic noise impact on
domestic premises (habitable rooms) is Lig(1-hour) 70dB(A). This criterion applies
to uses which rely on openable windows for ventilation.

3.2.2 Fixed Noise Sources Assessment Criteria

Impacts of fixed noise sources within the Proposed Development on nearby noise
sensitive buildings is governed by the Technical Memorandum for the Assessment of
Noise from Places other than Domestic Premises, Public Places or Construction Sites
(IND-TM) issued under the Noise Control Ordinance (“NCO”) and sections of Chapter
9 of HKPSG.

In setting the ANL, reference has to be made to the Area Sensitive Rating (“ASR”) in
Table 1 of IND-TM reflecting the type of area where the noise sensitive receivers
(“NSRs”) are situated. The proposed development and surrounding existing residential
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developments are considered low density residential area. Future noise sensitive uses
of the proposed development are expected to be directly affected by San Tin Highway
with Annual Average Daily Traffic (‘AADT”) in excess of 30,000 (i.e. influencing
factor, IF). An ASR of “C” is considered representative of the noise sensitive uses. For
NSRs without direct line of sight to San Tin Highway, An ASR of “B” is adopted. ANL
and operation noise criteria for different Area Sensitivity Ratings (ASRs) are
summarized in Table 3-1 and Table 3-2.

= According to the HKPSG, the level of the intruding noise at the fagade of the nearest
sensitive use should be at least 5 dB(A) below the appropriate ANL shown in the IND-
TM or, in the case of the background being 5 dB(A) lower than the Acceptable Noise
Level (ANL), the predicted noise level should not exceed the background.

= Background noise level in terms of Lgo(1-hr) will be measured onsite by future
contractor so that it can be adopted for determining necessary noise mitigation measures
to meet the requirement. Regarding the identified existing NSR discussed above, it is
close to and directly affected by road traffic along San Tin Highway so that the
background noise level is more likely to be higher than ANL-5.

Table 3-1 Area Sensitivity Rating (ASR)

Degree to which NSR is ) |
Not Indirectly Directly
Type of affected by IF
- Affected Affected Affected
Area Containing NSR
(i) Rural area, including country parks or village type " B B
developments
(i1) Low density residential area consisting of low- A 5 .
rise or isolated high-rise developments - -
(iii) Urban area B C C
(iv) Area other than those above B B C
Table 3-2 Acceptable Noise Levels (ANLs)
ASR
A B C
Time Period
Day (0700 to 1900 hours)
60 65 70
Evening (1900 to 2300 hours)
Night (2300 to 0700 hours) 50 55 60

Remarks:
1) Prevailing background noise level to be measured by future contractor. Prevailing background

noise level or ANL-5 will be finally adopted.

3.2.3 Construction Noise Assessment Criteria

= The main piece of legislation controlling environmental noise nuisance impact is the
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Noise Control Ordinance (NCO). The NCO enables regulations and Technical
Memoranda (TM) to be made, which introduce detailed control criteria, measurement
procedures and other technical matters.

Construction noise is governed under the following TMs:
Technical Memorandum on Noise from Percussive Piling (PP-TM).

Technical Memorandum on Noise from Construction Work other than Percussive
Piling (GW-TM).

Technical Memorandum on Noise from Construction Work in Designated Areas (DA-
™).

During “Restricted Hours”, defined as 7pm to 7am from Monday to Saturday and all
day on public holidays, the construction contractor must apply for and receive a
Construction Noise Permit (CNP) from EPD for percussive piling (at any time) or any
other construction activities conducted. While there is no planned construction works
to be carried out during the restricted hours, the relevant TMs should be followed in
case there is any need to carry out works in such time period in future.

3.3 ROAD TRAFFIC NOISE ASSESSMENT

3.3.1 Assessment Model

The U.K. Department of Transport’s procedure “Calculation of Road Traffic Noise”
(CRTN) is used to predict the hourly Lio(1-hour) noise levels generated from road
traffic at selected representative NSRs using proprietary noise prediction software
CadnaA. Road traffic noise impacts on various floor levels on the respective residential
blocks/houses have been predicted. Practicable environmental mitigation measures will
be recommended where necessary. The predicted noise levels are compared with the
relevant HKPSG noise standards (i.e. Lio(1-hour) 70dB(A)).

The assessment methodology was implemented using noise prediction software
CadnaA, which is a graphically based computer programs in full compliance with the
noise prediction methodologies as set out in CRTN.

This proprietary modeling software is capable of simulating various road traffic
conditions, road conditions and the form of noise mitigation measures. All the
topographic effect, distance information, view angle information, shielding effects,
ground absorption and fagade reflection can be accurately illustrated and computed.

Topographic barrier including surrounding building structures, retaining walls, and
natural terrains etc. all provide screening or reflection effect to the noise source. This
information is retrieved from the latest digital map data provided by Lands Department
and digitized in the road traffic noise model.

For the propagation of noise, a worst-case hard ground as defined in CRTN was
assumed throughout the Study Area.



N ovox

PROPOSED RESIDENTIAL CARE HOME FOR ELDERLY
AT 81 SAN TAM ROAD, YUEN LONG, N.T.

A +2.5dB(A) correction for fagade reflection was applied at receptor locations in

accordance with CRTN.

3.3.2 Traffic Flow Data

The road layout defines the road width, opposing traffic lane separation, road surface
type, traffic mix, traffic flow and design speed. For the purpose of this road traffic
noise impact assessment, traffic flows have been forecasted for all major roads within
300m of the proposed development. The road network was divided into discrete

segments, each of which was assigned a segment number.

The proposed development is scheduled for construction completion and operation in
year 2027. Traffic forecast for year 2042 representing the worst situation within 15
years from the operation of the residential care home is provided by project traffic
consultant and included in Table 3-3. The traffic forecast was conducted by the Project’s
traffic consultant and agreed with Transport Department (TD) and Planning

Department (PlanD).
Table 3-3 Year 2042 Traffic Forecast for Noise Impact Assessment
Road AM Peak PM Peak
Roas Road Name Direction oad Speed Rthe % of il % of
ID. Surface [km/h] Flows HY I Flows HV "1
[veh/hr] {veh/hr]
Geranium Path Two-way |Impervious| 50 30 10% 30 10%
B Royal Palms Boulevar Two-way |Impervious| 50 580 | 10% | 564 | 10%
Cl Castle Peak Road - Mai Po NB  |Impervious| S50 770 | 34% | 690 | 30%
Cc2 Castle Peak Road - Mai Po SB  |Impervious| 50 1185 | 34% | 640 | 23%
D1 Castle Peak Road - Mai Po NB  |Impervious| 50 940 [ 25% | 900 | 19%
D2 Castle Peak Road - Mai Po SB  |Impervious| 50 1490 | 20% | 790 | 18%
El Castle Peak Road - Mai Po NB  |Impervious| 50 915 [23% | 870 | 17%
E2 Castle Peak Road - Mai Po SB  |Impervious| 50 1515 | 21% | 815 | 20%
F1 San Tin Highway NB Pervious 100 4700 | 26% | 4030 | 25%
F2 San Tin Highway SB Pervious 100 4815 | 30% | 5025 | 20%
Gl San Tam Road NB  |Impervious| 50 740 | 17% | 595 | 10%
G2 San Tam Road SB  |Impervious| 50 950 |[22% | 650 | 20%
H1 San Tam Road NB  |Impervious| 50 700 | 15% | 670 | 10%
H2 San Tam Road SB  |Impervious| 50 1005 | 20% | 585 | 20%
11 San Tam Road NB  |Impervious| 50 685 | 15% | 665 | 10%
12 San Tam Road SB  |Impervious| 50 1005 | 20% | 585 | 20%
J Access Road Two-way |Impervious| 50 25 10% 30 10%
K Maple Gardens 5th Street | Two-way [Impervious| 50 30 10% 30 10%
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L Maple Gardens 4th Street | Two-way |Impervious| 50 30 10% 30 10%
M Maple Gardens 6th Street | Two-way |Impervious| 50 30 10% 30 10%
N Maple Gardens 6th Street | Two-way |Impervious| 50 30 10% 30 10%
o Maple Gardens 6th Street | Two-way |Impervious| 50 30 10% 30 10%
P Maple Gardens 5th Street | One-way |Impervious 8 30 10% 30 10%
Q Access Road Two-way |Impervious| 50 55 10% 55 10%
R Access Road Two-way |Impervious| 50 55 10% 55 10%
Remarks:
1) HY includes Light Van, Public Light Bus, Light Goods Vehicle, Medium Goods Vehicle, Heavy Goods

Vehicle and Container/Tractor, Coach and Bus.

3.3.3 Road Surface Conditions

The CRTN modelling method uses emission level adjustments to take into account the
influence of various road surfaces and gradients on noise emission level. A -1dB
correction to the basic road source noise level is applied to impervious road surface
with traffic speed below 75km/hr, and -3.5dB correction to the basic road source noise
level for pervious road surface.

3.3.4 Road Traffic Noise Impact for Baseline Scenario

Quantitative road traffic noise impact assessment has been carried out and compared
against the criterion. Noise levels were calculated for the baseline scenario without
noise mitigation in place. Predicted maximum traffic noise levels for each assessment
point are shown in table below. The detailed noise model and contour map are shown
in Appendix 3.1 for reference. The assessment is based on conservation assumption of
hard reflecting ground surface over the entire Study Area.

In the baseline scenario the building layout and orientation has been duly considered
with respect to traffic noise impact. Whereas practicable, the housing units are oriented
away from major roads. Noise tolerant facades are used for self-screening.
Notwithstanding the above, there is still slight noise exceedance. Noise mitigation
measures are necessary.

Table 3-4 Predicted Road Traffic Noise Impact for Unmitigated Scenario

Predicted Noise Level Noise
Window ID L10, t hou, dBA Criteria,

2/F 3/F 4/F 5/F 6/F 7/F dBA
Wwo1 77.8 76.7 76.7 76.8 76.8 76.9 70
w02 76.7 76.9 77.0 77.0 771 717.1 70
wWo03 76.9 76.8 76.9 76.9 77.0 77.0 70
wo4 76.9 76.6 76.6 76.7 76.8 76.9 70
WO05 76.8 63.9 64.8 66.0 67.2 68.3 70
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W06 76.6 54.5 54.8 55.2 56.1 57.7 70
w07 572 54.0 54.2 54.6 55.6 57.3 70
W08 539 57.9 58.5 58.7 59.2 60.1 70
W09 52.9 64.8 66.6 66.9 67.0 67.2 70
W10 533 69.3 71.8 72.1 72.2 72.2 70
Wil 54.8 72.4 75.3 75.9 76.0 75.9 70
AV 59.2 69.6 73.4 74.2 743 743 70
W13 62.0 68.1 72.4 73.3 734 73.5 70
Wi4 63.9 71.4 72.4 72.5 72.6 70
Wi5 62.0 71.0 72.2 72.4 72.4 70
Wieé 60.8 71.2 71.5 71.6 71.6 70
W17 59.5 67.3 67.3 67.4 67.6 70
W18 68.7 68.8 68.9 69.0 70
W19 68.7 68.8 68.9 69.0 70
W20 68.7 68.7 68.8 69.0 70
Remarks:

North Fagade

East Fagade

Void in South Fagade

3.3.5 Road Traffic Noise Impact for Mitigated Scenario

Practicable noise mitigation noise measures have been incorporated in the building
layout design, in accordance with Practice Note on Application of Innovative Noise
Mitigation Designs in Planning Private Residential Developments against Road Traffic
Noise Impact (PN_INMD), including:

At the northern fagade, vertical architectural fin is provided. The fin extends 1.7m from
the building facade.

At the eastern facade, a vertical architectural fin is provided at the southeast corners.
The fin extends 1.5m from the building fagade.

At the southern fagade, NSRs are located within a building void with self noise
screening. Yet there are still some NSRs having direct line of sight towards San Tin
Highway, thus a vertical architectural fin is provided at entrance towards the building
void to block the line of sight. The fin extends 0.9m from the building facade.

The maximum noise reductions by architectural fins are capped at 3dB for conservatism.

For receivers with still having residual noise impact with the above architectural fins in
place, acoustic window will be provided. An additional window layer is introduced
to the conventional side-hung window in a staggering position. The outer window is a

14
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conventional push-pull type window whilst the inner one consists of a half-size sliding
window. Making reference to PN_INMD, the proposed acoustic window
configuration can offer an additional traffic noise reduction of 6dB(A). In detail design
stage, mock-up test will be conducted to demonstrate that adequate noise reduction will
be achieved.

= Sound absorption material is proposed on the back side of architectural fin. Additional
SAM are proposed at the entrance to the void area, as indicated in Figure 3.1.6 and
3.1.7. The proposed SAM would be in the form of SOmm thick rockwool covered in
waterproof acoustic transparent member and perforated panel.

The location and details of mitigation measures are illustrated in Appendix 3.1.
With the above mitigation measures in place, predicted maximum traffic noise levels for each
assessment point are shown below. Since all the noise assessment points comply with the

HKPSG noise standard, the residual noise impact is considered to be satisfactory.

Table 3-5 Predicted Road Traffic Noise Impact for Mitigated Scenario

Predicted Noise Level Noise
Window ID L10, 1 hour, dBA Criteria,
2/F 3/F 4/F 5/F 6/F 7/F dBA
wol 68.8 67.8 67.8 67.8 67.9 68.0 70
W02 67.8 68.0 68.1 68.1 68.2 68.4 70
W03 68.3 69.6 69.7 69.8 69.9 70.0 70
W04 69.0 69.8 69.8 69.9 70.0 70.0 70
W05 69.7 63.0 63.8 65.2 66.6 67.8 70
W06 69.8 52.7 52.7 53.0 54.3 56.5 70
W07 56.4 523 52.3 52.6 54.0 56.3 70
W08 532 554 56.0 56.2 56.6 57.4 70
W09 52.4 62.4 64.1 643 64.4 64.6 70
W10 522 66.6 69.0 69.3 69.4 69.5 70
Wil 52.2 64.8 68.5 69.2 69.3 69.3 70
W12 56.7 69.1 66.7 67.4 67.5 67.5 70
Wwi3 593 65.6 65.7 66.5 66.6 66.7 70
Wwi4 63.2 64.7 65.5 65.7 65.7 70
W15 60.4 64.3 65.3 65.5 65.5 70
Wwié6 58.2 69.9 64.1 64.2 64.3 70
w17 56.9 64.6 64.7 64.8 64.9 70
Wi8 66.2 66.3 66.4 66.7 70
Wi9 66.1 66.2 66.3 66.4 70
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W20 66.0 66.1 66.2 66.3 70
Remarks:

- Noise reduction by acoustic fin is capped at 3dB(A) for conservatism.

North Fagade
East Fagade
Void in South Fagade

68.8 Underlined cells indicate fagades with acoustic windows

3.4 FIXED SOURCE NOISE ASSESSMENT

3.4.1 Assessment Model

Standard acoustical principles in accordance with “ISO 9613-2:1996 Acoustics —
Attenuation of sound during propagation outdoors — Part 2: General method of
calculation” will be adopted for prediction of fixed noise impact. The general
equation used to calculate the equivalent continuous sound pressure level at a receiver
location arising from each individual noise source is described below:

Leq =Ly + D — Agiy — Agtm — Agr — Apar — Amisc
Where

Lw is the sound power level of the noise source;

Dy is the directivity factor of the noise source;

Audiy is the attenuation due to geometrical divergence;
Aam is the attenuation due to atmospheric absorption;

Ag is the attenuation due to ground effect;

Avpar 18 the attenuation due to barrier;

Anmisc is the attenuation due to miscellaneous other effects.

The prediction methodology described in ISO 9631-2 is implemented via noise
prediction software CadnaA. A 3D model was constructed taking into account the
topology and site layout plan. CadnaA is proprietary software for noise mapping of
road traffic, railway as well as fixed industrial plants, etc. It has been used for city-
scale Strategic Noise Mapping in Europe according to the EC Directive 2002/49/EC,
the reliability has been well verified and accepted.

Topographic barrier including surrounding buildings, retaining walls, and natural
terrains etc. all provide screening effect to the noise source. This information is
retrieved from the latest digital map data provided by Lands Department.

The noise barriers within the proposed development include self-screening by noise

=
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tolerant building blocks and architectural fins. These barriers are constructed in the 3D
model based on latest master layout plan. For calculation of barrier screening effect,
maximum insertion loss is capped at 20dB for single barrier, 25dB for double barrier,
according to ISO 9613.

For the propagation of noise, a worst-case hard ground was assumed throughout the
Study Area. No ground attenuation effect is applied.

A +3.0dB(A) correction for fagade reflection was applied at receptor locations.

3.4.2 Identified Existing Fixed Noise Sources

Site survey has been conducted on 22 June 2022 to identify any presence of
industrial/fixed noisy facilities/activities. There exists operation for sales of building
materials with open storage to the west as observed in onsite survey.

According to the onsite survey, there is no noticeable noise observed from open storage.
The noise environment is dominated by road traffic, apparently from San Tin Highway.

To summarise, potential fixed/industrial noise sources were identified to the west of the
Subject Site. Particulars of the identified fixed noise sources are presented below. No
existing noise sources are operating at night time. The location of the noise sources are
taken at nearest workshop areas where forklift, cranes and saw cuts would normally
operate.

Table 3-6 Identified Fixed Noise Sources for Noise Impact Assessment

Source Location  [Assumed Operation?
Source
ID S SWL, 0700- | 2300- Reference
Easting | Northing
dB(A) | 2300 | 0700
Transitional Housing Development at Lots 111
HEEE (Part), 116 to 119 in D.D. 108 and Adjoining
S1 22.48355[114.05799| 92 Y N
(Storage) Government Land, Fan Kam Road, Pat Heung, N.T.
- Environmental Assessment
Transitional Housing Development at Lots 111
N (Part), 116 to 119 in D.D. 108 and Adjoining
S2 22.48313 |114.05794| 92 Y N
(Industrial) Government Land, Fan Kam Road, Pat Heung, N.T.
- Environmental Assessment

3.4.3 Identified Fixed Noise Source Generated by the Project

Planned fixed noise sources within the Proposed RCHE Development are identified as shown
in Appendix 3.2

Among the identified sources, the dominate sources are two nos. of cooling towers located on
the open rooftop having direct line of sight to NSRs. The noise may potentially affect Casa
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Paradizo and Maple Garden in the close proximity.

Most of the Mechanical and Electrical (M&E) equipment, such as chiller, water pumps, lift
machines, etc. will be installed in enclosed plant rooms of the Proposed RCHE Development.
Transformers and Sewage Treatment Plant will be located in the basement level and placed
inside enclosed structure. The guidance of “Good Practices on Ventilation System Noise
Control” and “Good Practices on Pumping System Noise Control” issued from EPD shall be
referred to. Appropriate mitigation measures, where necessary, shall be provided to comply
with the noise criteria.

Small power rating split type air conditioning systems will be installed for individual room.
However, the noise impact of those small power rating outdoor units shall be minimal, and the
contribution is hence not considered in the noise impact assessment.

3.4.4 Allowable Sound Power Level

At this stage the cooling towers for the project had not been confirmed as which shall be
designed in future by the design and build contractor. ~As such the maximum allowable sound
power level will be determined by back calculation from the separation distance between the

noise source and nearby representative nearest noise sensitive receivers are given in table below.

A catalogue of low noise type cooling towers as shown in Appendix 3.2 for reference. The
Sound Power Level (SWL) of this cooling tower model is 93dB which is adopted in the noise
model. The sound power level and noise mitigation requirements will be stipulated in the
project contractor specification governing the equipment selection by the design and build
contractor.

Table 3-7 Proposed Fixed Source Noise Mitigation Treatment

) Allowable Noise Mitigation Description
Noise Sources )
SWL (refer to Appendix 3.2)
. - Low noise type cooling tower
Cooling Tower ) )
73 dB(A) - Intake silencer with IL of 20dB(A), the silencer is typically

(Intake) ] ) )
900 to 1200 long subject to supplier model selection

. - Low noise type cooling tower
Cooling Tower

. 93 dB(A) | - No silencer to be provided since fan noise is directed upward in
(Discharge)

the open rooftop and not affecting low rise residential premises

3.4.5 Fixed Plant Noise Assessment Results

Based on the allowable SWL and two cooling towers in full load operation, the noise impact
at the worst affected facade at nearby representative NSRs are tabulated below.

Table 3-8 Predicted Fixed Source Noise Impact to Surroundings
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) ) Nighttime Noise
Predicted Noise Level at Worst
ID NSR Criteria, ANL-5
Facade, dB(A)
dB(A)
NO1 Maple Garden G3 34.8 55
NO2 Casa Paradizo A18 32.4 55
NO3 Casa Paradizo C7 39.7 50

As such, provided the fixed plant noise generation at the cooling tower does not exceed the
allowable SWL, fixed plant noise impact towards the affected NSRs will not exceed the noise
criteria stipulated in the HKPSG.

3.4.6 Fixed Plant Noise Assessment Results

There are also existing industrial fixed noise sources operating during daytime. The cumulative
fixed noise impact is included in the fixed noise impact assessment for compliance check. Fixed
plant noise impact towards the affected NSRs will not exceed the ANL noise criteria.

Table 3-9 Predicted Cumulative Fixed Source Noise Impact
Predicted Noise Level at Worst Facade Day &
dB(A) Evening
ID NSR Criteria,
Planned Fixed Existing Fixed Cumulative ANL
Plant Noise Plant Noise Noise
dB(A)
NO1 Maple Garden G3 34.8 47.2 47.4 70
NO2 Casa Paradizo A18 32.4 49.0 49.1 70
NO3 Casa Paradizo C7 39.7 379 41.9 65

3.5 CONSTRUCTION NOISE IMPACT

Various construction activities will be the key noise sources generated during the construction
phase. In particular, the use of PME and the vehicle movement within the Site are the major
potential noise sources. Construction shall be carried out during non-restricted hours as far as
practicable. The mitigation measures recommended in ProPECC PN2/93 should be
implemented where applicable. In addition, the following measures and on-site practice are
recommended in order to minimize the potential construction noise impacts during daytime:

® Quiet PME and construction method should be adopted if possible.

@ The Contractor shall devise and execute working methods to minimise the
noise impacts on the surrounding sensitive uses, and provide experienced
personnel with suitable training to ensure that those methods are
implemented.

® Switch off idling equipment.
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® Regular maintenance of equipment.

® Fit muffler or silencer for equipment.

® Noisy equipment and noisy activities should be located as far away from the
NSRs as is practical.

® Use quiet construction method, e.g. use saw-cut or hydraulic crusher instead
of excavator mounted percussive breaker.

® PME should be kept to a minimum and the parallel use of noisy equipment /
machineries should be avoided.

® Erect noise barriers or noise enclosure for the PME if appropriate.

® Implement good house-keeping and provide regular maintenance to the PME.

® Spot check resultant noise levels at nearby NSRs.

If construction work involving use of PME will be required during restricted hours, a CNP
shall be applied for under the NCO. The noise criteria and assessment procedures for obtaining
a CNP are specified in GW-TM.

With the implementation of the abovementioned mitigation measures, adverse construction
noise impact is not anticipated.
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4 WATER QUALITY IMPACT ASSESSMENT

4.1 INTRODUCTION

= This section reviews the water quality impacts from the Project. The potential
environmental impacts from construction effluent generated by the proposed works and
operation of the proposed residential home for elderly are assessed. Standards,
guidelines and legislation, recommended mitigation measures and the disposal strategy
are reviewed.

4.2 LEGISLATIONS, STANDARDS AND GUIDELINES

= The following relevant Hong Kong legislations/guidelines governing water pollution
control have been referenced in carrying out the assessment:

® Environmental Impact Assessment Ordinance and EIAO-TM (Annex 6 and
14);

®  Water Pollution Control Ordinance (WPCO) (Cap. 358) (as amended by the
Water Pollution Control (Amendment) Ordinance 1990 and 1993);

® Water Pollution Control (General) Regulations (as amended by the Water
Pollution Control (General) (Amendment) Regulations 1990 and 1994);

® Water Pollution Control (Sewerage) Regulation;
® Water Quality Objectives (WQOs) for relevant Water Control Zones (WCZs);

® Practice Note for Professional Persons ProPECC Note PN1/94, Construction
Site Drainage; and

@® Practice Note for Professional Persons ProPECC Note PN 5/93, Drainage
Plans subject to Comment by the Environmental Protection Department.

4.3 IDENTIFICATION OF WATER SENSITIVE RECEIVERS

* The project site is located within the Northwest of New Territories and within the
catchment of the Deep Bay Water Control Zone.

= No communal foul sewer connection is available for the project area.

= The quality of effluent during the construction and operation phase of the projects will
be bounded by the discharge standard of Deep Bay Water Control Zone, subject to the
estimated discharge quantity. Standards for effluents discharged into the coastal waters
of Deep Bay Water Control Zone is annexed in Cap. 358AK Technical Memorandum
on Effluent Standards.

= For the marine environment, the nearest EPD Water Quality Monitoring Station
(WQMS) to 81 San Tam Road is DM1. The latest summary of baseline condition of
subject WQMS in 2021 is extracted, reference from “Marine Water Quality in Hong
Kong in 2021 by EPD.
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= In 2021, the overall WQO compliance rate for Deep Bay WCZ was 60%, as compared
with a ten year average of 47% in 2009-2018. Overall, with the measures under the
Deep Bay Water Pollution Control Joint Implementation Plan taken progressively by
Hong Kong and Shenzhen, there have been significant water quality improvements in
Deep Bay. In particular, there have been full compliance of NH3-N WQOs in the past
seven years. Although Deep Bay, as compared with other WCZs, shows higher nutrient
levels with annual depth-averaged TIN levels exceeding the respective TIN WQOs, a
noticeable long-term decrease in TIN levels since mid-2000s has been seen.

Summary of water quality statistics for the Deep Bay WCZ in 2021

Parameter DM1 (Nearest to the Stie)
Temperature (°C) 26.4
(17.6 - 32.6)
Salinity 16.2
(9.4-22.2)
Dissolved Oxygen (mg/L) 5.5
4.0-7.7)
Dissolved Oxy gen (% Saturation) 74
(56 - 101)
pH 7.3
(6.9-7.8)
Secchi Disc Depth (m) 1.0
(0.9-1.3)
Turbidity (NTU) 23.6
(9.8 - 38.0)
Suspended Solids (mg/L) 29.5
(13.0 - 57.0)
5-day Biochemical Ox y gen 25
Demand (mg/L) (1.1-12.0)
Ammonia Nitrogen (mg/L) 0.417
(0.150 - 0.950)
Unionised Ammonia (mg/L) 0.005
(0.002 - 0.009)
Nitrite Nitrogen (mg/L) 0.152
(0.060 - 0.260)
Nitrate Nitrogen (mg/L) 1.260
(0.490 - 2.700)
Total Inorganic Nitrogen (mg/L) 1.83
(0.82 - 3.41)
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Total Kjeldahl Nitrogen (mg/L) 0.75
(0.51 - 0.86)
Total Nitrogen (mg/L) 1.95
(1.55-2.23)
Orthophosphate Phosphorus (mg/L) 0.159
(0.110- 0.220)
Total Phosphorus (mg/L) 0.20
(0.14 - 0.26)
Silica (as SiO2) (mg/L) 6.18
(1.40 - 11.00)
Chlorophy ll-a (ug/L) 8.3
(1.7 - 15.0)
E.coli (count/100mL) 160
(23 - 1600)
Faecal Coliforms (count/100mL) 400
(86 - 3000)

=  Water Sensitive Receivers (WSRs) are defined as those users of the aquatic/marine
environment whose use of the environment could be impaired as a result of the
proposed project. When WSRs that are potentially affected by the construction and
operation of the Project are identified, further study will be conducted. The Water
Sensitive Receivers (WSRs) identified within 500m of the Project boundary that may
potentially be affected are shown in Figure below and the representative WSRs are
listed below —

= WSRI1 = Agricultural Land

= WSR2 = Water Course

= WSR3 = Fishpond

= WSR4 *  Abandoned Fishpond
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4.4 WATER QUALITY IMPACTS AND MITIGATIONS DURING CONSTRUCTION

Proposed construction works mainly involve excavation of soil, piling and building
construction works. During construction phase of the Project, the primary sources of
potential impacts to water quality will be from pollutants in site run-off, which may
enter surface waters directly or enter storm drains. The primary pollutant will be
mainly suspended solids.

Pre-bored piling works will be adopted for foundation works. Significant amount of
water will be used for ground boring and drilling for site investigation or rock/soil
anchoring.

Spillage, hydraulic leakage and runoff from the surface of standby construction
equipment during rainy conditions may also release oil and lubricants to the
environment if surface runoff is not adequately controlled.

Sewage generated by the workforce will not be directly disposed of. Instead, chemical
toilets will be provided at the work sites. Regular cleansing and servicing of these toilets
should be provided for the chemical toilets to maintain their proper operation. No
canteen will be provided in the project site.

Wastewater may also be generated from building construction activities including
demolition of existing building, concreting, plastering, internal decoration, cleaning of
works and similar activities.

The potential impacts of land-based construction activities on water quality can be
readily controlled by appropriate on-site measures pursuant to the ProPECC Note PN
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1/94. The applicable measures should be implemented and will be sufficient to
control/prevent impacts to the water sensitive receivers in the vicinity of the works area
and downstream.

In particular, the following measures should be properly implemented to mitigate any
potential adverse water quality impacts:

e Recirculate and reuse wastewater generated from onsite facilities, e.g., wheel
washing facilities, and piling works, as far as practicable, after sedimentation.

e Provide and maintain adequately designed treatment system for all wastewater
generated on site, including but not limited to runoff, onsite facilities, piling and
building construction works, etc., in case disposal is required.

e Provide and maintain chemical toilets for workers on site.

e Provide and maintain sufficient drip trays for all generators, oil, chemicals, and
chemical waste containers.

Water discharge license should be obtained for the Project during the entire
construction phase. All the requirements and conditions as stipulated on the license
shall be followed and complied with.

4.5 WATER QUALITY IMPACTS AND MITIGATIONS DURING OPERATION PHASE

The Project is to build a residential care home for elderly, accommodating at most 142
nos. of bedspaces. Sewage from the residents as well as workers and visitors will be
generated from bathing and showers, toilet flushing, pantry, toilet basins, etc.

All storm water/rainwater from both open paved and developed areas of the site will be
conveyed to the storm water drain.

The ProPECC Note PN 5/93 provides guidelines and practices for handling, treatment,
and disposal of various effluent discharges to stormwater drains and foul sewers. The
design of site drainage and disposal of site effluents generated within the proposed
development area should follow the relevant guidelines and practices as given in the
ProPECC Note PN 5/93.

Since there is no communal foul sewer connection, an onsite tertiary sewage treatment
plant (STP) will be installed to handle all sewage generated from the proposed
residential care home before discharging offsite. Preliminary design of the on-stie
tertiary STP according to Guidelines for the Design of Small Sewage Treatment Plants
by EPD, including the amount of sewage flow generated per day (from residents, staff,
facilities, etc.), the size of the STP, mitigation measures to prevent discharge/ overflow
of untreated raw sewage, etc. are annexed in Appendix 4.1. The major parameter of the
STP is listed in below -

Total Daily Flow = 77.5m’/day
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Average Hourly Flow (DWF) = 3.23m’hr
Peak Hourly Rate (6 x DWF) = 19.38 m’hr
Size of MBR Tank = 3497 m’/hr
Size of Equalization Tank = 19.38 m*/hr

Proper operation and maintenance should be provided for the STP. Storm
water/rainwater should be separated from the sewage collection network to avoid
overload to the STP. The effluent standards are listed below

Parameter s Tertiary Effluent Standard (Upper Limit)*
BODS = 10mg/L

TSS = 10mg/L

TN = 20mg/L

TP = 2mg/L

Ammonia N = Smg/L

E coli * 100cfu/100ml

Note (*) — Depending on the water body receiving the discharge, the more stringent set
of the effluent standards (those listed on the WPCO TM) should be adopted as
appropriate.

Sewage will be treated by the onsite STP before discharge. The disposal of the treated
effluent shall comply with relevant statutory requirements and guidelines such as Water
Pollution Control Ordinance (Cap. 358), etc. All discharges during the operation phase
of the proposed development are required to comply with the Technical Memorandum
for Effluents Discharged into Drainage and Sewerage Systems, Inland and Coastal
Waters (TM-DSS) issued under Section 21 of the Water Pollution Control Ordinance
(WPCO). The TM-DSS defines acceptable discharge limits to different types of
receiving waters. Under the TM-DSS, effluents discharged into the drainage and
sewerage systems, inland and coastal waters of the Water Control Zones (WCZs) are
subject to pollutant concentration standards for specified discharge volumes. These
are defined by the Environmental Protection Department (EPD) and are specified in
licence conditions for any new discharge within a WCZ. Therefore, no adverse water
quality impact on WQO is anticipated.

All storm water/rainwater from open paved and developed areas of the site will be
conveyed to the storm water drain via properly designed surface drainage. Facilities
such as standard gully grating, with spacing which is capable of screening off large
substances such as fallen leaves and rubbish should be provided at the inlet of drainage
system. Good management measures such as regular cleaning and sweeping open paved
area of the site is suggested during operational phase.
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During operation phase, stormwater runoff from paved surfaces within the Project Sites
will be directed to a managed stormwater drainage system. Runoff from the roofs of
buildings and road surfaces within the Sites may carry suspended solids and other
pollutants such as fuel, oils and heavy metals that could enter nearby surface water
bodies or storm drains if uncontrolled. With implementation of stormwater best
management practices including provision of trapped gullies and catch-pits, adverse
impacts to the water quality is not anticipated.

Similar to that during the construction phase, a water discharge license should be
obtained for the operation of the proposed residential care home for elderly. All the
requirements and conditions as stipulated on the license shall be observed and complied
with.
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5 WASTE MANAGEMENT

5.1 INTRODUCTION

= This section reveals and discusses types of wastes generated from the Project during
construction and operation phases. Hence, proper waste management strategies are
recommended to reduce, reuse, recycle and dispose of wastes.

5.2 LEGISLATIONS, STANDARDS AND GUIDELINES

= The following relevant Hong Kong legislations and guidelines governing waste
disposal and management have been referenced in carrying out the assessment:

= Waste Disposal Ordinance (Cap. 354);

» A Guide to the Chemical Waste Control Scheme;

» A Guide to the Registration of Chemical Waste Producers;

» Code of Practice on the Packaging, Labelling and Storage of Chemical Wastes; and

e Code of Practice for the Management of Clinical Waste — Small Clinical Waste
Producers.

5.3 WASTE MANAGEMENT IMPLICATIONS OF THE CONSTRUCTION PHASE

= Major construction activities for the Project include demolition of existing property,
site clearance, piling, construction of substructure and superstructure. Considering the
small scale of the Project, it is anticipated not much waste would be generated though
the exact quantity will be subject to detailed construction methods.

= Wastes generated from the Project during the construction phase generally consist of:
e Construction and demolition (C&D) waste;
e General refuse; and
e Chemical waste.
e Possible wastes generated from the Project are detailed in Table 5-1.

e Table 5-1 Possible Waste Generated During the Construction Phase

WASTE TYPE POSSIBLE WASTE GENERATED FROM THE PROJECT
INERT C&D WASTE . CONCRETE FROM DEMOLITION OF EXISTING
PROPERTY
. EXCAVATED MATERIALS (EXCLUDING TOPSOIL)
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WASTE TYPE POSSIBLE WASTE GENERATED FROM THE PROJECT
NON-INERT C&D WASTE . FELLED TREES
. REMOVED PLANT
e TOPSOIL

® DISCARDED FURNITURE

s DAMAGED SCAFFOLDING BAMBOO
' WOOD FORMWORK

J USED PACKAGING MATERIALS
GENERAL REFUSE J WASTEPAPER

s FOOD DEBRIS

° PACKAGING MATERIAL

CHEMICAL WASTE . SPENT LUBRICATING OIL

' PAINT

= A Waste Management Plan (WMP) will be prepared to outline the estimated types and
quantities of waste generated in the Project and formulate the approaches in dealing
with them. Typical hierarchy of waste management, i.e., avoid, minimize, recycle and
disposal as the last resort, will be adopted for the Project. The aims of the WMP are to:

e improve the resource efficiency.

e increase the waste and materials awareness of staff; and

s help to discharge duty of care obligations.

5.3.1 Waste Avoidance

= To avoid generation of waste during the construction phase, good and detailed planning
and smart procurement is crucial. The following approaches are suggested:

e avoid excess order;
e arrange delivery of goods according to construction progress;
e reject and return damaged goods;

e keep protective packaging on and ensure storage areas are secure and
weatherproofs;

e minimize movement of goods to lower the chance of damage to goods; and

» climinate over packaging and liaise with suppliers to return packaging materials
to them.

5.3.2 Construction and Demolition Materials

= Excavated materials, such as soil and rock, and demolition concrete should be reused
for backfilling on site as far as practicable. Surplus materials of these inert types should
be delivered to the Civil Engineering and Development Department (CEDD) managed
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public fill reception points and/or sorting facilities. Prior licensing is required from the
CEDD.

Non-inert C&D wastes, in particular steel bars and used cables from demolition works
of this project, are recyclables and should be delivered to proper outlets for recycling.
On the other hand, felled trees, removed plant and topsoil are normally not reusable and
should be delivered to the landfill for disposal.

Considering that there are many types of wastes generated, proper sorting and
segregation of various C&D wastes could minimize cross contamination and enhance
waste recovery quantity.

A trip ticket system will be implemented for any wastes disposal to the public fill
reception points, sorting facilities and landfills. All the disposal records should be
properly maintained.

5.3.3 Chemical Waste

Chemicals, including lubricating oil, paint, thinner, etc. will be used in the Project.

Should there be any chemical wastes generated in the Project, the Contractor is required

to register as chemical waste producer pursuant to the Waste Disposal (Chemical Waste)
(General) Regulation. Proper containers, labels and storage areas must be provided in

accordance with the aforesaid regulation.

All the chemical waste should be collected by licensed chemical waste collector for
disposal at the Chemical Waste Treatment Centre (CWTC) at Tsing Yi or other licensed
chemical waste treatment/disposal facilities.

5.3.4 General Refuse

General refuse includes wastepaper, packaging materials and food debris generated by
the workforce on site. No canteen will be provided on site during the construction
phase. The quantity of general waste is anticipated minimal in view of the small scale
of the construction works. Nonetheless, before offsite disposal, they should be
segregated into recyclable and non-recyclable wastes and kept in different covered
storage areas/bins, where all of them should be sufficiently maintained and cleaned, to
avoid attracting vermin and pests. All the general refuse will be collected on-site,
separately from C&D materials by an appropriate waste collector employed by the
contractor to the landfill.

Training should be provided for all site workers about the concepts of site cleanliness
and appropriate waste management procedure, including waste reduction, reuse and
recycling. The training is expected to ensure their awareness of good waste
management and the specific measures used at the site.

5.4 WASTE MANAGEMENT IMPLICATIONS OF THE OPERATIONAL PHASE

The project site will be converted into a residential care home for elderly. Wastes
generated during operation phase includes:

e General refuse; and
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e Clinical waste.

5.4.1 General Refuse

General refuse during the operation phase mainly comes from daily living of residents
in the care home, e.g., food waste, packaging of goods, used plastic and glass bottles,
bedding and blankets, etc., which are similar to those from general households.
Considering the number of residents is low, the quantity of general waste should not be
significant.

Solid waste should be properly kept in covered containers/storage areas to avoid
attracting of vermin or pests. Recycling containers are recommended to be provided at
suitable locations to encourage recycling in the care home.

5.4.2 Clinical Waste

Residential care home for elderly is considered as a small clinical waste producer. It is
likely that some types of clinical wastes, particularly needles and sharps, would be
generated from its operation. As such, the Operator of the care home should complete
the “Clinical Waste Producer Premises Code Request Form” and manage the clinical
waste in accordance with the Code of Practice for the Management of Clinical Waste
— Small Clinical Waste Producers.

Clinical waste should be segregated from other wastes. Used needles and sharps are
classified as Group 1 clinical waste and should be stored safely in sharps box, before
transferring to a disposal site. Colour of the sharps box should be either in yellow or a
combination of yellow and white and sealed with proprietary closure.

The care home operator shall engage the service of licensed collectors to collect and
transport clinical waste to the CWTC for proper disposal. Alternatively, the clinical
waste may also be delivered by a health professional under the clinical waste producer,
if there is any, and subject to compliance of additional requirements as stipulated in the
Code of Practice for the Management of Clinical Waste — Small Clinical Waste
Producers.

The care home operator must also keep all the records of the clinical waste consigned
to a licensed collector or delivered to a collection point or licensed disposal facility. To
achieve it, it is suggested to retain the Waste Producer Copy of the Clinical Waste Trip
Tickets of each delivery.

5.5 LAND CONTAMINATION

The subject lot is virgin land before existing development. Referring to the FSD’s reply
dated 6 December 2022, neither records of dangerous license, nor incidents of spillage
/ leakage of dangerous goods were found. Also, EPD has no record of any reported
chemical spillage / leakage incident at the captioned locations as shown in Appendix
5.1. There was no record of chemical waste producers’ registration found as per record
inspection at EPD Territory Control Office dated 5 July 2022. Considering the historical
land use of the site, it is confirmed that land contamination assessment was not required.
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6 CONCLUSION

» This Environmental Assessment presents the findings from assessing the potential
impacts associated with the operation of the proposed RCHE development to confirm
its environmental suitability. Key environmental concerns have been addressed and
potential impacts assessed covering the following:

o Air Quality

e Noise

e  Water Quality

e Waste Management

= Qverall, it would be environmentally acceptable with no adverse impacts on the
identified sensitive uses. Suitable noise mitigation measures are recommended to
minimize noise impacts to meet the specified noise standard.

Air Quality
» The development may be subject to vehicular emission impact from roads nearby
during the operation of the project. However, no adverse vehicular emission impact is
anticipated upon incorporation of the relevant buffer distance stipulated under the
HKPSG into the layout design.

=  There is no chimney within 200m from site boundary, i.e., complying the buffer
distance for chimney emissions under the HKPSG. Thus, no adverse air quality impact
to the proposed residential development due to industrial chimney emissions is
anticipated.

Noise
= Road traffic would be the major source of noise nuisance during the Project operation.
After implementation of recommended architectural fins, the predicted noise levels at
all residential units comply with HKPSG L 1o(1 houry 70dB(A) noise criterion.

A catalogue of low noise type cooling towers as shown in Appendix 3.2 for reference.
The Intake Silencers will be provided for the cooling towers located on open rooftop.
The sound power level and noise mitigation requirements will be stipulated in the
project contractor specification governing the equipment selection by the design and
build contractor. Provided the fixed plant noise generation at the cooling tower does
not exceed the allowable SWL, fixed plant noise impact towards the affected NSRs will
not exceed the noise criteria stipulated in the HKPSG.

Water Quality
= With a properly designed sewerage and drainage system, no insurmountable water
quality impacts would be generated from the construction and operation phases of the

Project.

Waste Management
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The quantity of waste to be generated from the Project is anticipated not significant,
considering the small project scale. Through proper project planning and execution,
waste could be further avoided while useful materials could be reused or recycled. With
implementation of the statutory procedures and recommended mitigation measures for
offsite disposal of surplus excavated material, non-inert wastes, general refuse,
chemical and clinical wastes, there should not be any insurmountable waste impact.
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Appendix 1.1.
SITE LAYOUT PLAN & SURROUNDING
ENVIRONMENT
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APPENDIX 2.1.AIR QUALITY SENSITIVE RECEIVERS & EMISSION SOURCES
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APPENDIX 2.2. BROCHURE OF THE DEODRIZATION SYSTEM
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YEARS WASTE WATER Solutions

HUBER Active Carbon Filter
CONTIFLOW® GAK

» Simple process for the removal of trace substances
(fourth treatment stage)

» No shutdowns necessary for cleaning More information,

downloads and

» Reuse of the activated carbon current news:|

www.huber.de



The challenge - Our solution

The demands on the effluent quality of municipal and
industrial sewage plants are becoming increasingly
challenging and complex, particularly with regard to
dissolved organic substances.

Especially municipal sewage plant effluents are among
the most critical paths of entry for micropollutants into
surface waters. Many of these so-called trace substanc-
es are hazardous to the environment and health, are
not readily biodegradable and can accumulate in the
environment.

With the HUBER Active Carbon Filter CONTIFLOW® GAK,
HUBER has developed a versatile and reliable key compo-
nent for the removal of trace substances (fourth treat-
ment stage), which, cleverly combined with the HUBER
Pile Cloth Media Filter Rotafilt® or the HUBER Sandfilter
CONTIFLOW®, represents an ideally matched process
solution. '

However, also in industrial wastewater treatment, the
HUBER activated carbon filter CONTIFLOW® GAK finds a
steadily growing field of application. Especially when it
comes to removing dissolved organic COD compounds
and pollutants to meet stricter discharge criteria, ad-
sorptive treatment stages with the HUBER Active Carbon
Filter CONTIFLOW® GAK are the technology of choice.

HUBER Active Carbon Filter CONTIFLOW® GAK (tank design).

Functional description

The HUBER Active Carbon Filter CONTIFLOW® GAK is an
upflow active carbon adsorber with granulated activated
carbon (GAC) as filling. It has a modular design and is
available as a stainless steel tank or optionally as con-
crete construction.

The HUBER Active Carbon Filter CONTIFLOW® GAK is
designed for continuous operation. This means that no
feed interruptions are necessary for cleaning the activat-
ed carbon.

As the inflow slowly streams through the activated car-
bon bed from bottom to top, dissolved organic particles
such as trace substances are adsorbed on the large inner
surface of the activated carbon. The purified water flows
off via a weir in the upper part of the filter.

As the pressure loss increases, the activated carbon is
gently conveyed from the bottom of the hopper into the
scrubber located at the top, where it is cleaned from par-
ticulate residues. The particles are separated with a small
partial flow, the so-called wash water.

The activated carbon, which has been cleaned of solids
but is still partially loaded with micropollutants, then falls
back down onto the filter bed, creating an internal acti-
vated carbon circuit. As operation progresses, the loading
on the internal surface of the carbon slowly increases.




Applications

» Adsorption of trace substances in advanced wastewa-
ter treatment (fourth treatment stage)

scouring air

» Biological secondary filtration for the removal of trace ¢
substances following ozonisation (BAC filtration)

» Removal of dissolved COD compounds in industrial
wastewater treatment (process wastewater, recircula-

. filtrate
tion water)
Filter sizes
o8 50C 51 72

fliter 08m2 50m* S51m 72m?
surface
ALEE Bm¥h 35m¥h  35m¥h  50m¥h
throughput Y SR A—
Max. air 3 3 3 3
. 1.0Nm¥h 1.5 Nm¥h 1.5 Nm¥h 2.5 Nm¥h o LT

HUBER Active Carbon Filter CONTIFLOW® GAK.

Solution concepts

(1) Prefiltration with HUBER Disc Filter RaDisc?
(2) Ozonisation
(3) Secondary fitration with HUBER Sandfilter CONTIFLOWS GAK
@ UV disinfection

Variant 1: Combination of ozonisation with subsequent activated carbon filtration (GAK), upstream doth filtration (police
filter) and downstream UV disinfection.



@ Dosing of precipitant for re- prec:p “f or o v

F Flocculation filtration with HUBER Sandfilter C()NTIFLOW®
@/- Adsorption with HUBER Active Carbon Filter CONTIFLOW® GAK
@ UV disinfection

Variant 2: Flocculation filtration for phosphorus elimination with subsequent actlvated carbon
filtration (GAK) and downstream UV disinfection.

All advantages at a glance

» Easy to retrofit on existing sewage treatment plants
due to modular design

» No complex carbon dosing technology as with PAC
processes

» No dirt and dust loads as with PAC processes

» No precautions for explosion protection as with PAC
processes

» No secondary filtration required as with PAC processes

» No shutdowns necessary for cleaning the activated
carbon bed

» Activated carbon can be regenerated and largely
reused HUBER Active Carbon Filter CONTIFLOW® GAK

(tank design).

HUBER SE
Industriepark Erasbach Al | 92334 Berching

Phone: +49 8462201-0 | info@huber.de HUBER Active Carbon Filter CONTIFLOW® GAK
www.huber.de subject to technical medification | 0,1 /3 - 5.2022 - 4.2018
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APPENDIX 2.3.BROCHURE OF THE GREASE FILTER
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This Specially-Designed Cooked Hood Serves the Kitchen Requirements of Businrss Establishments.

Specification :-
1. Good Ventilation - maintains a pleasant environment and does not strain the
suction-fan.
2. Powerful Retention of Fumes - more efficient than other cooker hoods.
3. Light-Weight Filter - unique stainless steel which is very light. 36
4. Not Easily Clogged - fast, powerful and efficient suction and retention of
fumes.
5. Annual maintenance fees are kept to the minimum.

KITCHEN HAZARDS ; HOW TO OVERCOME THEM

Present-say kitchen environment and conditions which are greasy smoky and
sticky may lead to fire hazards. In addition, the fumes which are trapped due to
poor ventilation and improper kitchen maintenance may also casue fires.

GUIDELINES ON FIRE PREVENTION
The Japanese Fire Department makes it mandatory for all Japanese kitchens to
install grease filters and to clean the ducts once a month. This maintenance work

is very costly. In spite of these measures, fire still occur in kitchens.

INEFFICIENT SUCTION AND RETENTION OF OIL IN THE FUMES

There is a slow build-up of grease and oil in the filter owing to non-optimum
performance of the filter system. This leads to a hazardous situation likely to
cause fires in the kitchen! The buffalo-shaped filter does not efficiently retain the
oil in the fumes and the sub-standard and unhygenic ventilation system. The
factors are the main causes of the high incidence of kitchen fires.

Due to the poor retention of oil by the filter, the filter clogs easily, Causing
Oxidation. To overcome all the above problem, our company, the Totaru Plan (m)
Sdn. Bhd, has invented the latest state-of-the art cooker hood. It is super efficient
in oil retention and provides the highest standard in ventilation. It is hardy,
durable and a boon to all consumers!

« Air duct and hood are still in
tlean condition

AR R DS IR R R

+ Before Installation

K% Kawasho Kl

i

¢ Front and rear of Filter

* Cleaned air duct and hood with el e 4 B R Al

Kawasho grease filter installed

HRAEAMBREE Kawasho iR
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Bucket Type -
HiFR&E 600(RE) HxS40(R)Lx220(H)W
Bucket Slze R
SRk 70 (A-F)Litres
Capamty
THERR 5 (}R)Pieces
Filter Holding Capacity
(Grease FllterJ
FOMMRR T SGO(E)HxSZO(&Jwaquw
Dimension of Stainless Steel Rack | S60(f)Hx520(E).x
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£330 4 N
gk E R A
Tel : 03-5203-5141

B
HASH TOTARU PLAN (JAPAN)

Tel ; 045-471-8800 Web-site : www.totaru.com

SRR ‘
ZHER(FE)ERAT  TOTARU PLAN (H.K.) LTD.

Tel : 852-2191-7686 Web-site : www.totaru.com.hk \ _J




FASE COOL & FILTER C1

SUPER GREASE FILTER POWDER CLEANER
STAINLESS GREASE FILTER CLEANER
8 77 E &85 R Bl
A o o A R

DIRECTIONS FORUSE (BRI H%%

Input 750g of Grease Removal Power with water (hot or cool) into TOTARU STAINLESS BUCKET,
and then input 1000ml of Grease Removal Cleaner into bucket, after wipe off with dirty filter 8hrs

to 48hrs, rinse with clean of water

B o750 TE R A ST SR SHAE A, SMEFI AR /KCS BB D), FHE 1000Z 7 BRodmIR
AR R E TS IERRHRIRRE K 4, 1R 8 Z 48 /\RE B A KBRS E T

TOTARU PLAN (HK) LTD.
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Bt
SPECIFICATIONS

TR GFs -
Bucket Type
WFR%G 600 (Z)H x 540 (F)L x 220 )W
Buclfet Size
HERER 70 (A7) Litres
Capacity
(ARG 5 (}R) Pieces
Filter Holding Capacity

(Grease Filter)
EERLE ) 560 (7Z)H x 520 (B)L x 120 ()W 3(52)Pieces
Stainless Steel Rack : 560 (ENH x 520 (B)L x 80 (R)W  2(3EFH)Pieces

TOTARU PLAN (HK) LTD.
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| he ryowso Group is the pioneer and
manufaclurer of fiberglass-reinforced polyester
. (FRP) cooling towers in Hong Kong.

] . We offer a full range of product lines in FRP, stainless
| steel and galvanized steel water-cooling towers. With
our vital production station. Shenzhen RYOWO
Cooling Tower Company Limited. we manufacture.
1 market and service a full range of water-cooling
“ towers. Over 90% of the cooling tower parts are from
our own factory and, as a result. control of cost and
i{qualily are ensured.
}RYOWO has been a member of the Cooling
aTechnoIogy Institute since 1982. With our own R&D
‘Department and testing facilities, we have five lines of
"producl which are CT1-201 certified.

L}

. 1n 2004. our R & D department successfully developed
a CT| STD-20I rated product line, the FWS series. the

* highesl standard of water-cooling towers with

* guaranteed cooling capacity. In order to expand the

i
2

application of our cooling towers., we developed the
integrated drift eliminator. and used the super fow noise
fan as an option in this series

: 4 H G QI LY N G o w E R
| V1oL
O : qESIGNATlON
| Wi
l I i
%ﬂ)-?l}i Certified Line
% —
1 FWS-300-15-AS /L
Model Nos

FWS

Low Noise Cross Flow Type

/E Is for imtegrated drift efiminator
/AE Is for additional drift efiminator

e

YO g s e LU -

290

MANUSACTUSER 5 PUBLISHED THERVAL
PERFDHMANCE 18 CIRTIS:LDBY THE
COTUNG TOWER NBITUTE UNOEA THE
PROYISIUNG OF STL U102

CEATIAILATISN CALIDATIZh BUMBER @

/L is for ndditional louver instalied in front
of air infet foce

{SLF i5 [or super low notse fan

-
[

G1 - for FRP Casing & Basin, HDG Structure

SS - for FRP Casing & Basin, SS Structure

AG for HDG Casing. Basin & Structure

AS - for 5S Casing. Basin, 5S Structure

3 SPECIFICATION

Cooling Tower selected for 81 San
Tam Road Yuen Long
Model FWS-84-7.5 by Ryowo, two
units are required to be installed.
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Flow rat
(mBz’dayj =10 >10and | >200 and | > 400 and| > 600 and| > 800 and| >1000 > 1500 >2 >3000 >=4000 |>5000 and
Determinand =200 =400 = =800 =1000 and and and and and = 6000
= 1500 =2000 = 3000 = 4000 = 5000
pH (pH units) 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9 6-9
Temperature (C) 45 45 45 45 45 45 45 45 45 45 45 45
Colour (lovibond wunits) (25mm cellll 1 1 1 1 1 1 1 1 1 1 1
length)
Suspended solids 50 50 50 50 50 50 25 25 25 25 25 25
BOD 20 20 20 20 20 20 10 10 10 10 10 10
COD 80 80 80 80 80 80 50 50 50 50 50 50
Oil & Grease 20 20 20 20 20 20 10 10 10 10 10 10
Iron 10 10 10 7 5 4 3 2 1 1 1 1
Boron 5 4 3 2.5 2 1.6 1.1 0.8 0.5 0.4 03 0.2
Barium 5 4 3 2.5 2 1.6 1.1 0.8 |0.5 0.4 0.3 0.2
Mercury 0.1 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Cadmium 0.1 0.001 0.0¢1 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Other toxic metals individually 1 0.5 0.5 (0.5 0.4 0.4 10.25 0.2 0.15 0.1 0.1 0.1
Total toxic metals 2 1 1 1 0.8 0.8 0.5 0.4 0.3 0.2 0.14 0.1
Cyanide 0.1 0.1 |0.1 0.1 0.1 0.08 0.06 0.04 0.03 0.02 0.01 0.01
Phenols 0.5 0.5 0.4 0.3 0.25 0.2 0.1 0.1 0.1 0.1 0.1 0.1
Sulphide 5 5 5 5 5 3 2.5 25 1.5 1 1 0.5
Total residual chlorine 1 1 1 1 1 1 1 1 1 1 1 1
Total nitrogen 100 100 100 100 100 100 80 20 50 30 50 50
Total phosphorus 10 10 10 10 10 10 g 8 5 5 5 5
Surfactants (total) 15 15 15 15 15 15 10 10 10 10 10 7
E. coli (count/100ml) 1000 1000 1000 10600 1000 1000 1000 1000 1000 1000 1000 1000
PROJECT: DRrRAWING No.: .
PROPOSED RESIDENTIAL CARE HOME FOR ELDERLY C220410W-01  Figure 4.1.1 PREPARED BY Phenix Lee
AT 81 SAN TAM ROAD, YUEN LONG, N.T. LEAD ARCHITECT: ENVIRONMENTAL CONSULTANT:
CHECKED By Eddy Ng
]S)"T“:vIV\II]T;GAF{l:DT;Ei?OR EFFLUENTS DISCHARGED INTO THE COASTAL WATERS OF SCALE: REV: “ ovox
DEEP BAY WATER CONTROL ZONE N.TS. A APPROVED BY Banting Wong

6l




Novox

PROPOSED RESIDENTIAL CARE HOME FOR ELDERLY AT 81 SAN TAM ROAD, YUEN LONG, N.T.

APPENDIX 5.1 FSD AND EPD’S REPLY ON LAND CONTAMINATION

62



Novox

PROPOSED RESIDENTIAL CARE HOME FOR ELDERLY AT 81 SAN TAM ROAD, YUEN LONG, N.T.

APV R FIRE SERVICES DEPARTMENT
PR ARANDUUBGER | R FIAE SEAVICES UEADQUARTERS 81 11 DING,
ARRME AN Tl Kagtore.
Hoag Rowg.
LARER OUR REF. {120} i FSDGR 6-54 R Po. 44
E@EY YOUR REF. -
KT8 Eaa s hikfsdeng@nkisd, gov hk
HIMA FAX MO, 2739 5879
" B TELNO 2733 7144
6 December 2023

NOVOX Limited

Room L., 7'F, Block 2,

Kinho Industriul Building.

14-24 Au Pui Wen Streel, Fotaao. Shatin

Dear Mr. NG,

Propesed Residentinl Care Home for Elderly at Loy 4523 in DD 104,
81 Sum Tam Road, Yuen Long

Beauest for lnformation of Dangerous Goods & Incident Records

i refer so yous letter of 14.18.2022 regarding the captioned request and
reply below in response to your quertions:-

Please be ndvised that neither records of dangevous goods license, nor
incidents of spillage  leakage of dangecous goods were found in conacction with
the given cosditions af your request a1 the subject location.

{f you have further yuestions, please feel free 1o contact the
undersigned.

Yobrs singerely,
E W\
/] P | I'\iﬂ: be
| \ IR S
AN
=" NG Wing-chit]
Jor Director of Fire Services

Rel number pad daly shosit 0w quoled in raferants b3 1his laiter
AW EXEBMAN S NER G SN

b

Fram: feclausttepd nowhk

Sant Wodnasday, June 29, 2022 402 PM

Tee addyngirovoLcomhi

[/ arthwrdauepc.qov.hi; eolauifepd.qovhk

Subjact Fw. Proposed RCHE at 81 San Tam Road - Aeques for indomation about

Spilagayl askage of Chemim) 'Wase or Chamicsls

Attachmants: Propased RCHE ot BY San Tam Road_RF) Chemrical Leakage pdf

Dear SirffMadam,
Re. your letter and email of 28.6.2022 below.

This Office has no record of any reported chemical spllage / leakage incident at the
captioned locations. Nonetheless, you are advised to check with other relevant
parties / departments for such information as appropriate.

For record of Chemical Waste Producers Registration, a registry is available at our
Temitory Control Office in Wan Chai. Please contact our Mr. Eric FUNG at 2835
1027 or our Mr. MA at 8308 0705 for details during the office hours.

Yours faithfully,

(Leo K.Y LALY)
for Director of Emvironmental Protection

Tel. - 2158 5833

— Fomwaddid by Lt KY LALEPTYHKEARS o MO0 3557 —

Fran “Edtly NG Yiermaud)" <iddy npifiteven com e
T <lecleufend sre thi>

Ce <harting weng Snoves ban e

Duale 2082022 1508

Subject Propoiad ACHE o &1 84 Tam Rk - Riduidd hy' elsmaaiion sbout Spllegeeskege of Ch | Wasle of
Chemcals

Dear Sir,

A construction project is under planning st the aptioned Ste. As part of the enwiromental azzeszment, we are
required to undertake  land contamination

asazcment in order to icentify any potential mnrtaminsted izzues within the Project Arza, shown in bekow Figure as
par attachac, For this, we would ke to raquas for the foliowing information of the Project Aren:

= Any rerots of spilhsellmg: of chemical weste or chemicals ot the Fruj'e:tﬂzl

PRomECT: DRAwING NO - . PREPARED BY Phoenix Lee
PROPOSED RESIDENTIAL CARE HOME FOR ELDERLY C220410W-01  Figure 5.1.1

AT 81 SAN TAM ROAD, YUEN LONG, N.T. LEAD ARCHITECT: ENVIRONMENTAL CONSULTANT:

DRAWING TITLE: ¢ HAacdicecrs (FR) Lo ‘\ ovox CHECKED BY Eddy Ng
STANDARDS FOR EFFLUENTS DISCHARGED INTO THE COASTAL WATERS OF SCALE: REV:

DEEP BAY WATER CONTROL ZONE N.TS. A APPROVED BY Banting Wong
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1.1.14

1.1.1.2

1.1.1.3

1.2

1.2.1.1

introduction

Background

The project is a re-development of an existing Single Family House into a RCHE,
Plans of which are attached as per Appendix A. (hereafter as ‘the proposed
development”) at Lot No. 4823 in D.D. 104, Yuen Long, near the Ngau Tam Mei
Landfill (hereafter as “the Site").

The Site is located within the 250m consultation zone of the Ngau Tam Mei Landfill
{refer to Figure 1.1). With reference to the “Landfill Gas Hazard Assessment
Guidance Note" (Guidance Note) published by Environmental Protection
Department (EPD), a Landfill Gas (LFG) Hazard Assessment should be conducted
for both construction and operational stages.

A Landfill Gas Hazard Assessment Report for the existing house is submitted and
approved by 04/2016. Although the Foot Print of the proposed development is
different than before, the protective measure, both at construction and operation
stages would be very similar. Those would be re-iterated in this Report.

Study Objectives
The abjectives of this LFG Hazard Assessment are:

° To review background information of the Landfill, and particularly
environmental monitoring records to identify potential sources of LFG;

° To identify the possible LFG pathways through ground or underground
cavities, utilities or groundwater, and evaluate the conditions of these
pathways through which the LFG must pass if it is to reach the works areas;

° To identify the elements of the proposed development (targets) that are
sensitive to LFG exposure;

° To qualitatively assess the risks that LFG may pose to the target for each of
Source-Pathway-Target combination; and

° To recommend suitable LFG protection measures for potential LFG
migration and monitoring requirements, as necessary.

Page 1



1.3

1.3.1.1

Report Structure

The remaining chapters of this report are shown below:
Chapter 2 — Site Context

Chapter 3 — Information of Ngau Tam Mei Landfill
Chapter 4 — Qualitative Source-Pathway-Target Analysis
Chapter 5 — Recommendations and Protection Measures

Chapter 6 — Conclusion
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2.1

2.1.11

21.1.2

2.2

2.2.1.1

221.2

2213

Site Context

Site Location and Its Environs

The proposed development located Along San Tam Road and surrounded by Maple
Garden to the north, Ngau Tam Mei Landfill to the East, and Casa Paradizo to the
south. Royal Palms is located further west to the Site crossing San Tam Road and
San Tin Highway. The proposed development is situated in a “Residential Zone
(Group C)" according to the Ngau Tam Mei Outline Zoning Plan (OZP S/YL-NTM/12)
and proposed to re-zone to “G/IC" to facilitate a RCHE development. The Site area

is approximately 730 m2.

Figure 2.1 shows the Site location and its environs.

Proposed Development

The proposed development comprises a Ten-storeys building for a RCHE with
various facilities including:

. LG/F Entrance & Carpark
. UGIF Muti-purpose Rooms

. 1/F Wellness Centre + Sky Garden
. 2/F RCHE

. 3/F RCHE

. 4/F-7/F RCHE

- 8/F Admin Office + Staff Quarter

The proposed layout plan is shown in Appendix A.

According to the latest programme, the occupancy date of the proposed development
is expected to be in year 2027.
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3.1

3.11.1

3.11.2

3.2

3.2.1.1

321.2

3.3

3.3.1.1

Information of Ngau Tam Mei Landfill

History of Ngau Tam Mei Landfill

The Ngau Tam Mei Landfill is located to the north-east of Yuen Long and to the
east of the San Tin Highway. To the west of the landfill is the Maple Gardens
residential development and immediately to the south west are the Casa Paradizo
and Green Crest residential developments. Ngau Tam Mei Landfill situated in a
small valley and prior to the formation of two platforms. |t started to receive waste
in Year 1973. Ngau Tam Mei Landfill has a total area of 2.0 hectares and an
approximately 0.15 million tonnes of, mainly domestic and industrial wastes were
deposited prior to its closure in Year 1975.

The restoration works generally included installation of a high integrity capping
system on the two platforms, a leachate collection system, surface drainage
systems, passive LFG management system. The restoration works were
completed in Year 2000.

Landfill Gas Management System

At Ngau Tam Mei Landfill, the impermeable cap was installed on the platforms as
part of the restoration work. The passive LFG management system constructed is
driven by the differential between atmospheric pressure and LFG pressures within
the waste. The system is a simple design, with no mechanically or electrically
driven operations.

Following the completion of the restoration works, the landfill will be subject to a
30-year aftercare period during which a stringent monitoring programme has been
implemented to ensure the integrity of the restoration works.

Leachate Management System

After the restoration works, leachate is collected and delivered to the Leachate
Treatment Works at Gin Drinker Bay Landfill (GDB Landfill) for treatment and
disposal. Prior to transferring of leachate to GDB Landfill, the collected leachate is
stored in an underground leachate collection chamber with a capacity of
approximately 50 m3. A leakage detection system has been equipped to provide
an early warning to any leakages. No leachate is discharged into the nearby
surface waters.
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3.411

3412

Landfill Gas Monitoring

A post-restoration monitoring programme had been conducted under the
restoration contract for the Ngau Tam Mei landfill. LFG (including methane and
carbon dioxide) is monitored at the monitoring wells which installed outside the
boundary of the landfill. The location of monitoring wells adjacent to the Site is
shown on Figure 3.1. Recent gas monitoring data from July 2020 to June 2022
provided by EPD are attached in Appendix B. The Figure show a continuous low
level of Methane throughout the period and it could conclude that same extra low
Methane level are to be observed after June 2022.

According to Figure 3.1, no monitoring wells fall within the site boundary. Project
Proponent should avoid interfering with nearby landfill facilities and take care of the
nearby area to avoid any damage or interruption to the landfill restoration and
aftercare works by EPD. :
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4.1

4.1.1.1

4.1.1.2

41.1.3

41.1.4

Qualitative Source-Pathway-Target

Analysis

Assessment Methodology

A practice note for professional persons “Landfill Gas Hazard Assessment for
Developments adjacent to Landfills" (ProPECC PN3/96) published by EPD in 1996
to set out the conditions under which a LFG Hazard Assessment may be required.
ProPECC PN3/96 also provides guidance to relevant professionals on how to
conduct such assessments.

Further details of the approach and methodology of the required assessment for
LFG hazards are presented in “Landfill Gas Hazard Assessment Guidance Note"
(Guidance Note).

These two documents are referred throughout the LFG Hazard Assessment. The
assessment methodology is based on the “Source — Pathway — Target” model.
The meaning of these three components are as follows:

° Source - location, nature and likely quantities/ concentrations of LFG which
has the potential to affect the development.

° Pathway — the ground and groundwater conditions, through which LFG
must pass in order to reach the development.

° Target — elements of the development that are sensitive to the effects of
LFG.

The LFG source, identified pathway(s), and identified target(s) are then categorised
in order to facilitate the assessment process. Having determined into which
categories of source, pathway and target, the combination of landfill and
development fall a preliminary assessment of the overall risk may be made by
reference to Table 4.1.

Table 4.1 Classification of Risk Category

Source I Pathway |  Target Sensttivity | Risk Category
I High | Very High

| Veryshorvidirect | Medium | High

I Low Medium
’_ High [ High

Major Moderately short/direct : Medium ! Medium
| Low | Low
| High | High

Longfindirect | Medium f Medium
| Low | Low
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4.2

4211

Source Pathway Target Sensitivity ! Risk Category

| High | High
i Very short/direct Medium i Medium
: ] Low i Low
i ‘? High ] High
Medium | Moderately short/direct | Medium | Medium
.[ Low l Low
| | High | Medium
: Long/indirect I Medium | Low
Low | Very low
: *High [ High
: Very shortdirect Medium : Medium
Low Low
High I Medium
Minor . Moderately short/direct | Medium : Low
i i Low | Very low
[ i High Medium
| Longfindirect | Medium , Low
| l Low | Very low

Table 4.2 summarises the implications of each risk category, with reference to
Table 4.1 of the Guidance Note.

Table 4.2 Summary of General Categorization of Risk

Category | Level of Risk | Implication

i The type of development being proposed is very undesirable and a

A ! Very high | less sensitive form of development should be considered. At the very
| (Undesirable) | least, extensive engineering measures, alarm systems and
: | emergency action plans are likely to be required.
B | High Significant engineering measures will be required ta protect the
| g planned development.
| - —— N
! " | Engineering measures will be required to protect the planned
S ]| Medium development.
| 1
Some precautionary measures will be required to ensure that the
D Low ]
| planned development is safe.
St 1 — .
|
| Very low i L . )
E | (nsignificant) | The risk is so low that no precautionary measures are required.
Source

The Ngau Tam Mei Landfill has been restored with a capping system together with
a passive L FG management system. LFG monitoring was conducted at a number
of monitoring wells to detect any sign of off-site LFG migration.
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421.3

4.3

43.141

The LFG monitoring data in Ngau Tam Mei landfill are obtained from EPD. The
location of the LFG monitoring wells and LFG monitoring data are shown in Figure
3.1 and Appendix B respectively. The LFG monitoring data from October 2013 to
September 2015 are summarised in Table 4.3.

Table 4.3 Landfill Gas Monitoring Data in Ngau Tam Mei Landfilt
(October 2013 to September 2015)

Range of Concentration (%V/V)

Landfill Gas
Monltoring Wells . Methane (CH,) Carbon Dioxide (CO;)
A451 <0.1 - 0.1 | <0.1-9.8
A452 { <0.1 ? 1.6-23.0
A453 . <0.1 T <0.1-38
A4s4 | <0.1 | 33-18.8
A455 | <0.1 - 0.1 ; 0.1-3.4
A456 ; <0.1 | 02-66
A457A ? <0.1 i <0.1-0.3
A458 i <0.1 | 0.3-9.0
A459 | <0.1 r 18-15.1
A460 | <0.1 27-118
A461 <0.1 | 28-77
DH403 . <0.7-0.1 { 0.3-7.9
DH405 i <0.1 I 0.6-10.3
DH407 <0.1-0.1 . 0.1-10.7
DH408 | <0.1 | <0.1-5.0

As the concentration of methane in most of the perimeter gas monitoring wells
were below the limit of detection of 0.1%, this suggests that off-site migration of
methane towards the Site should be insignificant. However, the concentration of
carbon dioxide (i.e. <0.1% to 23.0%) were found much higher than the ambient
level in many monitoring locations. Owing to the high concentration of carbon
dioxide, this may cause the risk of asphyxiation to workers especially those working
in excavations or semi-confined spaces. Therefore, the LFG source of the Ngau
Tam Mei Landfill is considered as “Medium",

Pathways

LFG is generated under positive pressure as a result of microbial degradation of
organic matter in the buried wastes. This will create a pressure gradient, causing
migration of the gas to points of lower pressure. Migration pathways will therefore
be determined by zones of lowest resistance to gas movement.
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43.1.2

4313

44

4411

4412

4413

Based on the available underground services and utilities layout plan (including
telephone lines, gas pipeline, water mains, electric cables, foul sewer and
stormwater pipe), no existing services or utilities directly linking the Ngau Tam Mei
Landfill and the proposed development was identified. The existing services or
utilities are primarily associated with the utility entries from San Tam Road, hence
can only form a secondary pathway for gas migration into the development via
loose packed infill materials or possible open void conduits. The path length
between Ngau Tam Mei Landfill and the existing underground services and utilities
will be more than 100m. Therefore, the man-made pathways are categorised as

For the natural pathways, the path length between Ngau Tam Mei Landfill and the
proposed development will be more than 100m. Therefore, the natural pathways
for the Ngau Tam Mei Landfill is categorised as “Long / indirect”.

Targets

In general, potential targets associated with proposed development include:

° Excavations for utilities installation, electric meter room and lower ground
sewage treatment plant during construction stage;

° Manholes, inspection chambers or voids of services or utilities, electric
meter room and lower ground sewage treatment plant during operational
stage;

° Ground floor areas within the building blocks during operational stage.

It is anticipated that a shallow excavations for the utilities and garden establishment
would be involved during the construction stage of the proposed development.
Laying of some electric cables to the proposed development is anticipated, which
may be sub-surface or on grade. According to Section 3.18 of the Guidance Note,
the level of risk for shallow excavations is categorized as ‘Low Sensitivity"
However, deep excavations for the services including lower ground sewage
treatment plant would be involved during the construction stage of the proposed
development. According to Section 3.18 of the Guidance Note, the level of risk for

deep excavations is categorised as ‘Medium Sensitivity”.

During operational stage, some manholes, inspection chambers or voids of
services or utilities, electric meter room and lower ground sewage treatment plant
will be present within the Site. There is a risk of asphyxiation to persons using
poorly ventilated enclosed spaces, where gas is accumulated. However, these
areas are restricted to only allow the authorised or well-trained personnel who have
been briefed on the potential hazards relating to LFG and the specific safety
procedures to be followed. Moreover, the residents and visitors shall not access to
these areas during normal operation, and the sign indication and security system
will be provided to prevent any unauthorised personnel access to the these
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services. The risk level for these targets is also categorised as “Medium

Sensitivity”

4414 The use of Lower Ground Floor as Entrance Lobby & Car Park of the proposed
development will be only accessed by the residents and visitor during operation
stage. The risk level for the ground floor areas within the building block is

therefore categorized as “Medium Sensitivity".

4.5 Summary of Qualitative Source-Pathway-Target Analysis

4511 Based upon the sources, pathways and targets classified above, the qualitative
LFG hazard assessment for the proposed development is summarised in Table 4.4.
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Table 4.4 Source- Pathway-Target Analysis

Source Pathway . Sensitivity Target Risk
|
| 1
Ngau Tam Mei Man-made | Shallow excavations during conslruction | Very Low
Landfill . Pathways | stage
The landfill started | There are no . Shallow excavation for utifies

to receive waste in
1973. Recently
obtained gas
monitoring data in
general show
methane
concentrations
were below the
limit of detection.
However, the
concentrations of
carbon dioxide
(range from <0.1%
to 23.0%) were
much higher than
ambient level in
many monitoring
locations.

(Medium Source)

| utilities or services

directly linking

| between Ngau

| Tam Mei Landfifl

. and the proposed
development.

Natural Pathways

. The Site Is located
more than 100m

| away from the

| edge of the Ngau

| Tam Mei Landfill

| (Long/ indirect
. Pathway)

installation and garden establishment.

| (Low Sensitivity Target}
[
I tions durin ruction Low
| stage
| Deep excavaticns for services including
| lower ground sewage treatment plant.
! (Medium Sensitivity Target)
I
. Maintenance of services during Low
gperational stage
Manholes or inspection chambers of
utilities or services, electric meter room
and lower ground sewage treatment
plant.
| (Medium Sensitivity Target)
[ —=
Ground floor areas within building blocks } Low

| during operational stage

Ground floor areas of the proposed

' development is only accessible to the

' residents and visitors.

(Medium Sensitivity Target)
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4.6

46.1.1

46.12

Site Categorisation

According to the Guidance Note, for the purpose of categorising a site, the
category is based on the highest level of risk nominated for any of the potential
impacts identified.

Referring to Table 4.4, the overall risk level for the proposed development
associated with the Ngau Tam Mei Landfill is classified as "Low", which falls into
Risk Category D. For Risk Category D, "Some precautionary measures will be
required to ensure that the planned development is safe" as stated in the Guidance
Note. According to Table 4.2 of the Guidance Note, the generic protection
measures will include “passive control of gas". The recommended protective
measures during the construction and operational stages are provided and
presented in the following section.
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5.1

5.1.1

51.11

5.1.1.2

5.1.1.3

Recommendations and Protection

Measures

Construction Stage

Precautionary Measures

In general, the contractor should be informed of the following:

a

Potential presence of methane and carbon dioxide in soil voids;
Physical and chemical nature of LFG;

Fire and explosion hazard, toxicity effects and health hazards associated
with LFG; and

Methodologies / requirements for LFG monitoring.

Precautions should be clearly laid down and rigidly adhered to with respect to:

Trenching and excavation; and

Creation of confined or semi-confined spaces at, near to or below ground
level such that potential hazards to workers due to LFG.

During construction stage, the following precautionary measures and safety
clauses should be implemented and specified in tender / contract documentation:

A properly trained Safety Officer should be present on-site during the
construction period to oversee the possible LFG risks and be responsible
for first aid, emergency and evacuation;

The Safety Officer or professional Environmental Consultant should use an
intrinsically safe portable instrument(s), appropriately calibrated and
capable of monitoring methane, carbon dioxide and oxygen;

All relevant construction workers who work in, or have responsibility for, “at
risk” areas should be briefed of the potential risks associated with LFG and
the necessary responses and actions needed;

There should be proper warning of the potential hazards in the vicinity of
excavations and proposals of “method-of-working” statements for these
works covering all normal and emergency procedures to minimize the
potential risk of LFG for agreement by the Engineer representative and the
professional Environmental Consultant;

There should be proper control of welding, flame cutting and any other hot
works within trenches, confined spaces and excavation areas;

A 'no smoking' policy should be strictly enforced;

Naked flames are to be prohibited within any excavation or ground-level
confined space unless otherwise agreed by the Safety Officer or
professional Environmental Consultant;
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5.1.2

5.1.2.1

° At a minimum, no work should be undertaken in the absence of fire
extinguishers. There should be adequate provision of fire extinguishing
equipment and fire-resistant clothing. Gas detection equipment and
appropriate breathing apparatus should be available and used when
entering confined spaces or trenches deeper than 2 metres;

° The contractor to propose appropriate locations and designs for mobile
offices, equipment stores, mess rooms, etc. in accordance with the

followings:

° Mobile offices, equipment stores, mess rooms etc. should be located on an
area which has been proven to be gas free (by survey with portable gas
detectors) and ongoing monitoring should be carried out to ensure that
these areas remain gas free. The use of permanent gas detectors may be
appropriate in some circumstances where there is a relatively high risk but
for many developments it will be sufficient to have regular monitoring
undertaken manually by the safety officer. The particular arrangements to
be adopted at a specific site will need to be determined during the risk
assessment/design of protection measures;

e Alternatively, such buildings should be raised clear of the ground.
buildings are raised clear of the ground, a minimum, clear separation
distance (as measured from the highest point on the ground surface to the
underside of the lowest floor joist) should be 500mm;

° Workers should be instructed to adopt good hygiene practices to prevent
direct exposure to leachate or leachate-contaminated groundwater, if any.
Workers should wash thoroughly after work, eat only in clean area after
washing hands, and wear protective gear including gloves and appropriate
clothing;

. Utility companies should be advised of the proposed development and
cable/pipe laying being in the vicinity of the Ngau Tam Mei Landfill for their
attention to observe the relevant regulations and requirements in such
regards when inspection or works are being undertaken at the nearby area;
and

° Relevant recommendations and requirements as stated in Section 8 of the
Guidance Note (provided in Appendix C) should be incorporated in the
tender / contract documents.

LFG Monitoring during Canstruction Stage

At a minimum, routine LFG monitoring should be undertaken twice per day at start
of work during all excavation works below ground level deeper than 300 mm and/or
after prolonged periods of enclosure/not ventilated. All measurements in
excavations should be made with the extended monitoring tube located not more
than 10 mm from the exposed ground surface. Monitoring should be performed
properly to make sure that the area is free of LFG before enter into the area. The
LFG monitoring should be undertaken by a trained Safety Officer or professional
Environmental Consultant.
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51.2.2

5.1.2.3

5124

51.25

5126

51.2.7

For excavations deeper than 1 m, measurements should be carried out:

s At the ground surface before excavation commences;
° Immediately before any worker enters the excavation;

. At the beginning of each working day for the entire pericd the excavation
remains open; and

° Periodically through the working day whilst workers are in the excavation.
For excavations between 300 mm and 1 m deep, measurements should be carried
out:

. Directly after the excavation has been completed; and

b Periodically whilst the excavation remains open.

For excavations less than 300 mm deep, monitoring may be omitted, at the

discretion of the Safety Officer or Environmental Consuitant.

Monitoring of methane, carbon dioxide and oxygen should be undertaken using
appropriately calibrated portable gas detection equipment. Monitoring equipment
should have, as a minimum, the indication ranges set out in Table 5.1:

Table 5.1 Detection Ranges of the Gas Monitoring Instrument

Gas Range of Detection
Methane I 0 - 100% Lower Explosive Limit (LEL) and O - 100% v/v
Carbon dioxide ! 0 -100%
. Oxygen | 0-21%

All measurements should be recorded and kept on-site for ease of inspection. The
routine monitoring reports should be endorsed and submitted to EPD by the

Authorised Person (AP) or Project Architect for record at least once a month.

Depending on the results of the measurements, action required will vary and shall
be set down by appropriately qualified person. At a minimum, these shall
encompass those actions specified in Table 5.2.
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5.2

5.2.1

52.1.1

52.1.2

52.1.3

Table 5.2 Action Plan in the Event of Gas being detected (Construction

Stage)
Parameter Measurement Action
Methane | >10%LEL (e.> | ronibithot works
{CHq) 0.5 % by volume) .
= Ventilate to restore CH, to below 10% LEL
: e« Stop works
o0 ~ 'i
M(eclzl"i‘la‘;\e i >2g°/‘éb'st|8:e)> e Evacuate personnel / prohibit entry
= Increase ventilation to restore CH;, to below 10% LEL
>0.5% | »  Ventllate to restore CO, 1o less than 0.5%
GCarbon e Stop works
Dioxide (COy) ! -
>1.5% ° Evacuate personnel / prohibit entry
e Increase ventilation to restore to less than 0.5%
! <19%  ® Ventilate trench / void to restore O; level to more than
: : 19%
Oxygen (O2) e  Stop works
<18% . Evacuate personnel / prohibit entry
|- Increase ventilation to restore O; to more than 19%
Operational Stage

Protection and Precautionary Measures

As per general categorization of risk, the proposed development are in Category D
for “Low" level of risk during operational stage.

In order ta reduce the likelihood of LFG infiltration and accumulation, protection
measures have to be adopted. The recommended protection measures are
discussed in below.

The following passive control measures for proposed development should be
included:

e Providing good and effective ventilation for the proposed development

including electric meter room and lower ground sewage treatment plant
(STP) to prevent the accumulation of landfill gas;
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52.1.4

52.1.5

52.1.6

5.2.1.7

52.1.8

e Providing gas-resistant polymeric membranes which can be incorporated
into the floor or wall construction as a continuous sealed layer. The
membranes should be able to demonstrate low gas permeability and
resistant to possible chemical attack and may incorporate aluminium wafers
to improve performance;

° High density concrete can be applied at the lowest ground slab to enhance
the resistance of gas permeation; and :

° Passive control measures may be used in low and medium risk situations
where gas emissions are expected to be at relatively low rates and
concentrations and venting to atmosphere is unlikely to cause a hazard or
nuisance due to the low concentration or high dilution which will occur.

Subseqguent excavations or below ground works may be carried out in future years
during maintenance stage. Such activities should be carried out with an
awareness of the potential presence of LFG in the ground and appropriate
precautionary measure as mentioned in Section 5.1 should be followed to guard
against any hazard arising.

Mechanical ventilation system shall be provided for plant rooms including electric
meter room and lower ground sewage treatment plant (STP) to prevent the
accumulation of landfill gas. The designed mechanical ventilation rate at the plant
rooms are summarised in the Table 5.3.

Table 5.3 Mechanical Ventilation Rate

Plant Room Air change per hour (ACH)
Electric Meter Room 10
Sewage Treatment Plant (STP) 12

The mechanical ventilation system should be sufficient to remove any potential
landfill gas build-up in the plant rooms. Morecver, the mechanical ventilation
system would be provided with backup / standby units and temporary power supply
units to ensure continued operation during maintenance or malfunction of the

system.

The details of the adopted protective measures such as, the gas-resistant
polymeric membranes specifications, construction drawings showing locations of
installation, physical sample and construction certification report showing the
membranes are installed according to specifications along with photos taken during
construction should be endorsed and submitted to EPD by the Authorised Person
(AP) or Project Architect during construction stage.

The lowest ground floor slab is of high density concrete made of high proportion of
cement with a density of 450 kg/m?® which can make the structure more resistant to
gas permeation. Therefore, the potential of landfill gas infiltration through the
underground soil into the building envelope should be minimal.
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5.2.1.9

5.2.1.10

5.2.1.11

521.12

521.13

5.2.2

522.1

5.2.2.2

The concerned utility companies shall be informed of the proximity of the Site to the
landfill and the associated hazards due to LFG. The Project Architect (R Lee
Architects (HK) Limited) shall co-ordinate with the concerned contractor or utility
companies in the design and maintenance of their facilities.

All ducts, chambers and manhales, if any, shall be sealed off from the ground to
prevent ingress of LFG and facilitate venting to the atmosphere. Figure 5.1 and
Figure 5.2 present typical designs for services passing through the consultation
zone and above ground termination of the services within the consultation zone.

Vent pipes/ gridded manhole covers/ dense well-compacted concrete materials
completed with gas-resistant membranes sealing may be incorporated in the
underground utilities manholes or inspection chambers to avoid build-up of gas and
provide resistance to gas permeation. Typical design of vented manhole are
shown in Figure 5.3. Under all circumstances, care should be taken when
accessing any manhole chambers especially those which are not fitted with vents
and necessary safety procedures must be followed.

During the operational stage, any service voids, manholes, chambers or culvert
within the Site, which is large enough to permit access to personnel should be
subject to entry safety procedures. Works in confined spaces are controlled by the
Factories and Industrial Undertakings (Confined Spaces) Regulation of the
Factories and Industrial Undertakings Ordinance and the Safety Guide to Working
in Confined Spaces shouid be followed to ensure compliance with the Regulation.

In general, when work is being undertaken in confined spaces, sufficient approved
resuscitation equipment, breathing apparatus and safety torches should be made
available. Persons involved in or supervising such work should be trained and
practiced in the use of such equipment. A permit-to-work system for entry into
confined spaces should be developed by an appropriately qualified person and the
system should be consistently employed.

LFG Monitoring during Operational Stage

To safeguard the users of the proposed development from the possible hazards of
asphyxiation effects of LFG, a LFG manitoring program shall be instituted. The
objectives of monitoring during the operational stage of the Project are:

. To obtain early warning of potential problematic areas and permit timely
remedial actions taken by the restoration contractor of the Landfill;

b To provide reassurance to the public; and
L To include methane, carbon dioxide and oxygen as determinants.

The sensitive rooms at the ground floor of the buildings might need to be monitored
by gas detection equipment. Besides, there are sewage treatment plant room and
manholes at the below ground floor as part of drainage / sewerage systems. Since
these locations would be potentially at risk to gas ingress and gas accumulation, it
should also be monitored by gas detection equipment and the monitoring work
would be under the guidance of qualified safety officer. The performance
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5223

5224

5225

requirement of the portable gas detection equipment shall be referred to Section
5.1.2.5 and Table 5.1 of this report. The proposed monitoring locations are shown
in Figure 5.4.

Table 5.4 presents a recommended LFG monitoring programme for the initial
operational stage.

Table 5.4 LFG Monitoring Frequency during the Operational Stage

Period | Monitoring Frequency

First year after completion of the construction stage Monthly

Quarterly if LFG is nat detected in the
" i first year.
Second year after completion of the construction stage i
i Otherwise, the monitoring frequency will

i be maintained in monthly basis.

Monitoring can be ceased if no LFG is detected in the past 2-years monitoring

A LFG monitoring report which summarises the monitoring results should be
endorsed and submitted to EPD by the Authorised Person (AP) or Project Architect
within 1 month of completion of the LFG monitoring. The frequency of submission
of the LFG monitoring reports should follow Table 5.4.

Table 5.5 presents an action plan to specify the actions to be taken in response to
gas detection. The future operator shall conduct further investigations and gas
monitoring if necessary. A professional Environmental Consultant in this specific
field should be engaged to interpret the results. Expert advice from the
professional Environmental Consultant should be sought where necessary.
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Table 5.5 Action Plan in the Event of Gas being detected (Operational

Stage)

Parameter

Actions

All detectable tevels

Confirm / verify the reading with a second instrument, monitor the
trend of readings and carry out additional monitoring &
investigation, if necessary

0.5 % viv (10% LEL) CH,
or 0.5% CO,, whichever is
exceeded

T r level:
Stop hot works;
Inform the property management;

Immediate mitigation measures such as mechanical ventilation
shall be provided;

Report to EFD;
Further investigation to be undertaken within the Site;

Increase the gas monltoring frequency to weekly.

1 % viv (20% LEL) CH, or
1.5% CO;, whichever is
exceaded

|

Action level:
Stop all works;
Evacuate personnel / prohibit entry;
Inform the property managen"lent;

Immediate mitigation measures such as mechanical ventilation
shall be provided;

Report to EPD;
Further investigation to be undertaken within the Site;

Increase the gas monitoring frequency to daily.

Note: Oxygen (Oz) should also be monitored for reference.
* - CO, may be above the trigger / action levels due to decomposition of organic matters. In that
case, the monitoring results should be interpreted by the qualifled environmental consultant.
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6.1.1.1

6.1.1.2

6.1.1.3

Conclusion

Since the proposed development will be located within the consultation zone of the
Ngau Tam Mei Landfill, this Landfill Gas Hazard Assessment was undertaken to
assess the likelihood of LFG migration.

The results of the landfill gas hazard assessment shows the overall level of landfill
gas risk posed by the Ngau Tam Mei Landfill to the proposed development is “Low".

Appropriate protection and precautionary measures including regular landfill gas
monitoring during both of the construction and operation of the project have been
recommended. Provided that all the recommended protection measures with the
monitoring are implemented properly, the safety of the site workers and all
personnel presence at the propased development would be safeguarded and there
would be no adverse impact anticipated on the feasibility of the proposed
development.
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S12A AMENDMENT OF PLAN APPLICATION APPENDIX B
APPROVED NGAU TAM MEI

OUTLINE ZONING PLAN NO. S/YL-NTM/12 RECENT GAS MONITORING DATA OF NGAU TAM
MEI LANDFILL
PROPOSED REZONING FROM “R(C)” TO “G/1C” (FROM JULY 2020 TO JUNE 2022)

FOR A PROPOSED “SOCIAL WELFARE FACILITIES”
(RESIDENTIAL CARE HOMES FOR THE ELDERLY)
(RCHE)

AT LOT 4823 IN D.D.104, 81 SAN TAM ROAD,
SAN TIN, N.T.

RILEE RLEE Architects (HK) Ltd
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Locations of Landfill Gas Migration Monitoring Wells
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| LANDFILL GAS MONITORING - FIELD MEASUREMENT I | LANDFILL GAS MONITORING - FIELD MEASUREMENT ]

Name of Site : Ngau Tam Mei Equipment Used: Landfill gas monltor Name of Site : Ngau Tamn Mei Equlpment Used: Laendill gas moniter
Date of Moenitoring: 17-1ul-2020 GEM-2000 Date of Moniloring: 14-Aug-2020 GEM-2000
Weather Condltion: Sunny ‘Wealher Condltion: Sunny
Wed Na Ume | Metheae (%) D;"::’:“:M Ouygen (%) T"“"r:]""' % Remark Well N Time | Mcthuma (%) D::::(-%) Orynes (%) r‘"‘:g"‘" ::::.: Remark
fwbwr)
AdS| 10:43 <0.1 44 154 241 0 Ad51 14:54 <0.1 63 126 306 0
A452 10:39 <. 2.4 175 309 0 A452 14:46 <0.1 0.3 19.0 4.7 0
A453 10:34 <0.4 14 184 321 0 4453 14:42 <0.1 43 154 325 []
Ad5d 10:22 <0.1 13.6 2.6 3312 0 A454 14:29 <0.1 1R 03 5.0 1]
A455 11:00 <0.) L7 et 3.8 Q A4SS 15-06 0.1 al 9.2 32.8 0
AdS6 10:51 <0.1 0.5 19.3 30.0 Q Adse 15:00 <0.1 3.0 16.5 303 a
Ad574 9:55 <01 <0.1 149 3Ll 0 A4STA 14:02 <0.1 <01 13.8 34,0 [}
Adsg 10:02 <0.1 6.7 13.9 308 1] Adsg 14:09 <0.1 4.5 153 34.0 0
A459 10:08 <0.1 03 19.0 48 0 A1S9 14.13 <0.{ 0.9 183 350 0
Ad60 10:14 <0.I 0.4 189 2.5 0 Ad60 14:21 <0.1 0.7 17.9 35.0 0
AdS1 10:17 <0.1 0.8 18.7 30 0 Al5) 1424 <0.1 45 9.9 32,8 [
DH4D3 L0226 <0.1 1.6 182 3L3 a DH403 14:38 <.l 7.1 10.9 313 0
DH4D5 10:12 <0l 54 148 35.8 [} D405 ja:i7 <0.1 9.4 10.4 344 [
|__DHd? 10:48 <0.1 <0.1 19.9 304 0 puag? | 14:36 <0.1 5.9 1.1 288 ]
DI40R 10:54 <0.1 0.3 19.0 334 i) DH408 15:03 <0.1 33 15.5 35.0 0

| LANDFILL GAS MONITORING - FIELD MEASUREMENT I [ LANDFILL GAS MONITORING - FIELD MEASUREMENT

Narme of Site ; Ngau Tam Met Equipment Used: Landfill gas monitor Name of Skte - Ngau Tam Mei Equipment Used:  Land(ll gas menitor
25-Sep-2020 GEM-2000 Date of Monitoring: 22-0ct-2020 GEM-5000
Waeather Condition: Sunny

Date of Moaltoring:
Weather Condition: Sunny

Welt Nm. Time | Methuaztv) n::e?(.v-n Oxygen (%) T"".‘f,'é""' :::Evr:r Remark well Na Toe | M%) n:“":l'm Orymen %) 7"“"‘3"" ;:::::E'r‘: Remurk
Ad5) 11:31 <Q.1 7.6 11.0 283 0 A4S 10:39 <0.1 08 20.5 24.6 Q
Ad52 1128 <0.1 1.5 17.8 20.5 ] A452 10:34 <0.1 5.5 158 2239 0
Ad53 11:23 <0.1 48 (52 278 0 Ad53 10:29 <0.1 21 18.5 24.| 0
AdS4 1114 <0.1 8.1 6.5 1.7 0 Adsd 9.45 <(.1 16.7 0.4 29.8 [1]
AdSS 1143 <(.1 5.3 142 26.9 [1] A4SS 11:06 <0.1 3.0 181 23.8 a
AASE 1136 <0.1 34 16.1 25.9 1] A456 10.48 <0.1 0.5 28.t 23.2 0
AdSTA L1:08 <0.! <Q.1 10.7 312 0 AdSTA 10:10 <0.1 <0.1 115 248 a
AASB 100 <0.1 24 17.4 283 1] A458 10:01 <0.1 42 17.0 26.0 0
A4359 11:03 <{L.1 1.7 17.8 28.7 0 A435% 10:05 <.l I8 102 273 [1]
Ad60 1151 <0.1 25 16.0 303 Q Ad60 9:52 <0.1 8.0 6.5 245 0
Ad61 11:58 <0.) 6.0 10.3 292 a AdGL 95_§_ <.l 43 155 244 [}

DH403 11:20 <0.| 74 11.3 285 0 DHA403 10:23 <0.] 13 200 233 4]

DH405 11:48 <0.1 6.5 [d.6 35.1 0 DH405 9:50 <0.1 5.5 16.6 29.0 0

i'do‘l 11:34 <0.1 6.6 123 27.1 [i] DH407 10:45 <0.1 03 213 2.8 i)

DH408 11:39 <0.1 44 15.2 8.7 ] DH408 10:52 <0.1 1.6 19.9 252 Q




| LANDFILL GAS MONITORING - FIELD MEASUREMENT 1

Name of Site : Ngau Tem Mej Equlpment Used: Landlill ges monitor
Daie of Monltoring: 18-Nov-2020 GEM-5000
Westher Conditian: Cloudy
N Reluiter
Wkt v Time | Methunetos) m::'d':"";‘, Ouygen (%1 T"":’,'g"" Frevn Remark
Ads1 14:17 <0.1 62 1.2 210 ']
AdS2 13:53 <0.! 18 186 26.9 0
A453 14:22 <0.1 14 184 277 0
Ad454 1431 <0.1 16.1 53 it a
Ad55 1a:12 <0.1 39 17.1 215 0
Ads6 14:05 <0.1 18 19.7 21.5 0
Ad574 1447 <0,1 <0.1 10.1 KRN 0
A458 15:00 <0.1 8.5 128 294 a
A459 15:05 <0.1 12 203 29.7 "]
Ad6D 14:38 <0.1 53 125 287 [
Ad61 14:41 <0.1 4.1 12.0 21] 1}
DH403 14:26 <0.1 27 181 27.0 0
DEI405 1434 <0.1 4.3 180 3Ls 0
DH407 140l <0.1 64 146 268 2}
DH408 14.09 <0.1 1.9 19.2 2.6 0
L LANDFILL GAS MONITORING - FIELD MEASUREMENT
Name of Site : Ngan Tam Mei Equipment Used: Landfill gas monitor
Date of Monitoring: 15-Jan-202 1 GEM-5000
Weather Conditlon:  Sumny
Resine
Wil N Vme | victhame (%) um"',,“ Qurem (%) T‘""":g"" r:r::'r: Remark
A4S 13:18 <0.1 5.6 178 21.7 0
Ad52 13:36 <0.1 9.2 14.6 19.5 0
AdS3 14:00 <0.] 14 19.9 19.} a
Ad54 14:086 <0.1 16.] 9.2 24.5 1]
Ad4S5 13:49 0.1 e 164 205 b}
AdS6 13:44 <D.1 09 19.9 22.5 ]
A4STA 14:34 <Q.1 <0.1 14.8 252 0
A58 14:42 <0.1 5.8 162 243 ']
A459 14:45 <0.1 240 19.8 25.8 0
A60 14:12 <0.1 38 15.6 216 [i]
AdéL 14:24 <0.1 4.3 17.9 20.7 0
DH403 14:03 <0.1 9.5 1N 198 0
DH405 14:09 <0.1 82 145 236 0
DH407 13.46 <0.1 7.2 12.4 19.4 0
DH408 13-42 <0.1 4.8 [R5 25.6 1]

LANDFILL GAS MONITORING - FIELD MEASUREMENT

Name of Site ; Ngau Tam Mei Equipment Used: Landfill gas monitor
Dale of Manitoring: 18-Dec-2020 GEM-5000
Weather Condltion: Sunny
‘ Carbam Temperalure it
Weld Na Time Mctheac 1%) Dioatde (%} Ouypem (%) =0 Preswre Remark
]
Ads| 116 <0.1 70 140 166 0
Ad452 13 <0.1 6.9 144 15.2 0
A453 1110 <M.l 1.6 20.1 6.1 0
Ad54 11:03 <0.1 164 1.9 212 0
A455 11:28 <0.1 7.0 14.4 16.6 1]
AdSE 11:22 <0.1 L2 203 16.0 0
A457A 10:42 <0.1 <0.1 12t 184 (]
Ad438 10:31 <0.1 2.1 19.3 194 0
Ads9 10:35 <0.1 25 189 20.4 1]
A460 10:54 <0.1 7.1 127 174 0
Ad6l 10:59 <0.l 5.8 17.2 17.2 0
DH403 11:06 <0.1 1.3 14.2 15.5 0
DH205 10:5% <0.) 7.0 15.7 213 1]
DH40T 1120 <0.1 42 18.0 15.3 1]
DHd08 11:24 <0.1 4.0 183 25.3 0
L LANDFILL GAS MONITORING - FIELD MEASUREMENT
Name of Site : Ngau Tam Mei Equipment Used: Landlll ges monitar
Date of Monitoring: 05-Feb-2021 GEM-5000
‘Wealher Conditlan: Sunny
Carian Trmpersiure Belarix
Well No. Tiwee Methase (%) Ohutde 1%) Ouwygra |%} i Presure Remiatk
i=mari
A4Sl 13:4 <0.1 7.7 143 24.0 ]
Ad52 13:38 <01 14.7 65 23.5 0
AdS3 :1$ <0.1 18 19.1 25.0 0
Ad34 1424 <0.1 15.6 R.7 297 a
Ad55 14:05 <0.4 3.1 150 24.7 0
Ads6 13:57 <0.1 13 19.3 26.4 0
AdSTA 14:47 <0.1 <0.| 143 304 Q
AdsR 14:56 <0.1 48 163 28.3 Q
Ad59 15:02 <0.1 0.7 20.1 30.1 0
A460 14:34 <0.1 56 159 25.1 0
Ad6t 1437 <q.1 2.9, 18.5 25.8 0
DH40) 14:19 0.1 3.8 17.2 215 0
DEAOS 14:30 <0.1 49 i6.8 27.3 Q
DH407 11:50 <0.1 6.2 126 252 0
DHJUE 14:00 <0.t 13 193 30.8 4]




| LANDFILL GAS MONITORING - FIELD MEASUREMENT | | LANDFILL GAS MONITORING - FIELD MEASUREMENT I

Name of Site : Ngau Tam Mei Equipment Used:  Landfill gas monltor Name of Site : Ngau Tam Mei Equlpment Used:  Landfill gas monitor
Date of Monltoring:  |1-Mar-202  16-Mar-2021 GEM-5000 Date of Monitoring:  16-Apr-202( GEM-5000
‘Weather Conditlon: Sunny . Sunny Weather Condition: Cloudy
s
Wil Na Ve Meshade V1 c..u-‘.%n:.u Onygen (%) o P::.:T R Wetl Na, Time | Mahase(%) n:"‘;':“'m Otggraia) 1"":,';"‘" % Remark
Assl L 1400 — L2 206 1 261 . agst | 1354 | <.l 54 162 260 0
AdS2 12:56 <0.1 57 152 254 [} . S T it - = . F
R e i TECH I 0 T 7
adss | tau0 <0.1 47 16.1 25.9 0 A} VA2 p, <0 L 66 266 2
st | d;‘f = 25 PRI 260 0 Ad55 14:09 <0.1 29 18.0 26.6 0
AdSTA 14222 <0.1 <. i34 202 0 A6 402 <.l Lz 204 L5 4
aszs | 944 <01 102 98 255 o adyia § U291 <hl 0k 13.4 3%t 2
agso | 1 <0.i a.l 06 310 0 AdsB | 13:40 | <0 46 161 267 g
A0 13:38 <0.1 $3 174 253 0 AdS9 14:21 <0.1 03 209 264 L]
Adsl 13:41 <qQ.1 27 19.4 26.4 [ AdSN 11:14 <0.1 4.5 13.0 24.5 1]
DHA0I 13:49 0.1 47 17.0 2R.0 0 Ad6) 11:38 <D.( 23 19.5 24.7 0
DH405 13:3% <0.1 4.6 17.3 27.4 [1] DH403 11;:45 <0.1 L6 20.0 24.0 1]
DH407 14:03 <0.1 53 16.1 262 0 DHA05 1127 <0.l 43 183 252 0
phaos | 1406 <0.1 27 20.1 284 [ DH407 14:04 <0.1 5.4 150 249 Q
DH408 13:59 <0.1 0.1 203 26.0 1]

L LANDFILL GAS MONITORING - FIELD MEASUREMENT | 1 LANDFILL GAS MIONITORING - FIELD MEASUREMENT ]

Name af Site : Ngau Tam Mei Equipment Used: Landfill gas manitor Neme of Site ¢ Ngau Tam Mei Equlpment Used: Landfill gas monitor
Date of Monitoring: 18-May-2021 20-May-2021 GEM-5000 Date of Monitorlag: 18-Jun-2021 GEM-5000
Weather Condition: Sunny , Sunny Weather Condition: Fine
¥ Helative L THE S
Wit Na. time | stanwnegvey [ELIN 0rgpen iy T"‘:’,,‘g"’" Prere Remark Well Na. Thor | Methesecva ms:'n:.:v.) Oygen (%1 T""",';“" Preusie Remark
fmburt mary
Ads! 14:07 <0.1 48 16.5 33.0 0 A4sL 1349 <0.1 [ 144 139 0
Ad52 13:58 <01 6.1 3.7 354 1] A4s52 11:53 <0.1 6.4 128 3152 0
AdS3 13:55 <0.1 3.9 169 33.6 n As53 13:57 <0.1 4.2 159 345 0
A454 13:46 <0.} 10.9 8.1 3d0 0 Adsd 14:D3 <0.1 13.9 22 356 0
Ad55 14:20 <0.] 44 15.9 37.1 Q AdSS 1344 <01 4.4 15.5 352 0
AdS6 14.02 <0.1 13 19.5 332 0 AAS6 13:38 <0.1 3.5 17.3 309 1]
Ad57A 14:32 <0.1 <q0.1 14.1 36.7 ] A4ITA 14:30 <0.1 <0.1 129 37.0 0
A458 14.40 <0.1 8.1 116 Jal 0 A45R 14:39 <Q.1 15 17.7 35.5 0
A439 14.44 <0.1 11 20.7 345 a Ad59 14:41 <0.1 11 136 68 0
AdE0 13:40 <04 18 177 34.1 0 Ad60 14.10 <0.1 3.5 162 353 0
Ad61 13:42 <0.1 3.7 17.7 33.9 0 Ad6L 14:12 <0.1 42 152 353 a
DH403 13:51 <0.1 8.2 29 35.0 0 DH403 14-00 <0.1 10.2 9.7 14.2 0
DH405 13:36 <0.) 4.2 175 332 0 DH405 14:07 <0.1 43 16.1 373 0
DH40? 14:15 <01 3.1 153 333 0 DH407 13:36 <0.! 5.9 143 325 0
DH40R <0.4 13 202 16.6 Q DHd0R 13:40 <0.1 13 19.1 346 o




L LANDFILL GAS MONITORING - FIELD MEASUREMENT I | LANDFILL GAS MONITORING - FIELD MEASUREMENT l

Name of Site ; Npsu Tam Mei Equipment Used:  Landflll gas moniior Name of Site ¢ Ngau Tam Mei Equipment Used:  Landflll gas monitor
Date of Monilorlng:  16-Jul-2021 GEM-5000 Date of Manitoring:  13-Aug-2021 GEM-5000
Weather Condltion: Cloudy Weather Condition: Cloudy
Well Nau Time | Meibsag(%) Nf""d:‘:", Oxygen (%) T"":‘;“" rZ:;:: Remark Weit Ne. Time | Mribesei%} DMC:";"'.:/.' Otyera (%) T"":;';"‘" 1:::: Remark
) fmbar)
A4St 10:5¢ <0.1 5.k 153 29.7 [ Ads) 14:51 <0.1 9.2 10.6 28.2 0
Ad52 10:47 <0, 2.9 173 293 0 Ads2 14:36 <f.l 66 1.7 216 [}
A453 10:41 <0.1 3.0 177 300 0 A453 14:30 <l 4.2 15.4 28.5 0
Adsd 10:33 <0.1 135 03 307 0 Ad34 1416 <0.1 6.1 83 299 0
Adss 11:03 <0.1 02 202 29.1 0 A45S 15:08 <0.1 103 9.0 292 0
Ad56 LIS7 <0.1 L5 19.1 2810 9 A456 14:58 <0.1 5.5 13.9 283 0
A4STA 10:04 <0.1 <0.[ 113 298 0 A4STA 15:22 <0.1 <0.1 150 3l4 0
Ad38 10:ts <. 9.1 122 30.6 0 Adsg 13:51 <0.! 9.8 12.1 319 0
A459 10.19 <.l 18 1R 8 3.7 [)] Ad59 13:56 <0.1 L6 183 302 0
A460 10:26 <0.! 16 15.6 203 0 Ad6D 12:08 <0.1 24 164 30,0 )]
Adsl 10:29 <0.1 32 15.8 284 0 Ad61 1410 <0.1 6.5 [ X 298 [
DHA® 10:16 <0.1 6R 3.4 289 Q DH403 14:22 <0.1 122 8.1 219 a
DH4p$ 10:23 <0.1 12 19.3 302 ] DH405 14.05 <0.| 6.4 144 30.4 0
DH407 10:59 <0.1 21 8.5 212 1] DH407 14:54 <0.1 6.5 133 21,8 0
DH408 10:95 <0.1 0.l 202 29.6 )] DHJ0R 15:04 <0.1 60 13.6 298 0

| LANDFILL GAS MONITORING - FIELD MEASUREMENT ] | LANDFILL GAS MONITORING - FIELD MEASUREMENT |

Name of Site : Ngau Tam Mei Equipment Used: Landflll gas monitor Name of Site = Neau Tam Mei Equipmeot Used:  Landfill gas monitor
Date ol Monitoring: 27-Sep-202t GEM-5000 Date of Monitoring: 27-Cc1-2021 GEM-5000
‘Weather Condition: Fine Weather Condition: Cloudy
well e, Time | Methamegwer | ST | o0 Temperters | L u : g || oo Fempernurs | 300
B Y | leaide (%) Ree 1) ©C Prosare Remar! Wdli N, Time Methsag {%e) Disalde (%) Orygen (%) Prowsit Remark
Ambar) frabarh
Ads1 1420 <01 714 14 288 0 Adst 13:59 <.l 3.0 16.6 25.5 0
A452 la:17 <0.1 4.1 16.1 0.6 a Ad52 13:56 <0.1 42 16.1 253 0
A4s3 14:11 <0.1 43 16.1 30.5 0 A453 13:52 <0.1 235 186 26.0 0
Ad5d 14:01 <0.1 12.7 0.7 348 0 |__Adsd 13.46 <0.1 8.0 11.8 29.0 0
AdSS 14:33 <0.1 8.7 12 294 1] A4S5 1413 <0.1 6.1 1.3 259 0
Ads6 14:26 <0.1 S35 14.8 29.7 0 Ads56 14:05 <0.1 24 186 25.2 1]
AdSTA 14:48 <0.1 <0.1 03 360 Q A4STA 14:46 <0.1 <0.1 138 288 [
AdSH 13:42 <0.1 5.7 15.1 344 a Adsg 14:34 <0.1 14 19.1 _294 0
A459 13:44 <0.1 1.8 183 333 0 Ad59 14:37 <0.1 1.6 185 30.0 0
A460 13:52 <0.1 5.0 10.8 30.1 0 Ad6Q 14:22 <0.1 1.5 13.9 26.9 0
Adé1 L3:56 <0.1 58 1.7 30 ] Adhl 14:25 <0.1 4.9 109 270 1]
DHa03 14:05 <01 9.1 10.6 302 0 DH403 13:49 <0.i RE (K] 256 0
DH405 13:50 <01 7.2 14.1 32 0 DH405 14:20 <D.1 03 _20.0 278 0
DH407 14:28 <0.1 64 134 29.1 [1] DH407 14:02 <0.1 54 1.7 24.2 []
DH408 14:24 <0.1 32 16.9 J2.1 0 DHA08 14:07 <0.1 6.7 13.5 258 0




{ LANDFILL CAS MONITORING - FIELD MEASUREMENT 1} [ LANDFILL GAS MONITORING - FIELD MEASUREMENT |

Name of Site : Ngau Tam Mei Equlpmeat Used: Landfill gas monitor Name of Site : Ngau Tam Mei Equipment Used: Landfill gas monitor
Date of Manilori 18-Nov-2021 GEM-5000 Date of Monltoring: 16-Dec-2021 GEM-5000
Weather Conditlon; Sunny Weslher Condltion: Sunny
Well No. Time | Meune i3 mf;"';':M Ovygem (%) T‘"‘;‘G""" I’rl:’:'r: Remar WellNa Time | Mekane (%) nlf::'az';m Ouypen o | TERErmIor ;':‘:.: Remark
frabar) imbar)
Ad51 1418 <0.1 66 1.8 25 0 AdS| 14:13 <0.1 14 188 25.0 (]
A452 14:28 <0.1 108 LE] 239 1] Ad452 14:09 <0.1 39 16.1 253 1]
A453 14:21 <0.1 19 169 215 '] A453 14:04 <0.1 25 181 2439 [
Ads4 14:10 <0.1 168 0.6 21.6 0 Adsd 13:55 <.l 173 20 269 0
AdSS 14:54 0.2 102 93 245 0 Ad3S 14:28 <. 0.1 20.4 246 Q
Ad4S6 14:46 <i).1 0.6 202 23.4 0 AdS6 14:20 <0.1 04 19.9 248 0
A45TA 14:03 <0.1 <0.1 10.6 299 0 A437A 14:47 <0.1 <0.1 1 294 0
A45B 13:49 <0.1 10.9 (1] 278 0 Ad58 14:35 <01 14 19.0 26.5 a
Ad59 13:54 <0.1 2.1 181 304 [ Ad59 14:18 <0.1 0.8 19.7 29.6 0
A460 13:37 <0.1 4.8 122 251 [ Ad60 13:48 <0.1 6.5 10.5 265 g
Ad61 13:40 <0.1 7J 121 24.2 ] Ad6L 13:50 <0.! 49 162 264 0
DH403 1415 <0.t 3.5 173 24.1 0 DH403 13-59 <0.! 02 202 2.7 [}
DHA0S 13:33 <0.1 3.1 18.1 26 [1] DHA0S 13:44 <0.1 24 188 27.L 0
DH407 14.48 <0.1 2.5 9.7 224 '] DH407 14:18 <0.1 T3 103 242 0
DH408 14:42 <Q.) 69 13.9 215 (] DH408 14:2] <0.1 5.9 15.1 29.1 0

| LANDFILL GAS MONITORING - FIELD MEASUREMENT i [ LANDFILL GAS MONITORING - FIELD MEASUREMENT |

Name of Site ¢ Ngau Tam Mei Equipment Used:  Landflfl gas monitor Name of Site Ngau Tam Mei Equipmeni Used:  Landfill gas monitor
Date of Monitoring:  20-Jan-2022 GEM-5000 Date of Moniloring:  18-Feb-2022 GEM-5000
Weather Conditian:  Sunny Weather Conditian:  Fine
Wellaa Fime | Metheme (%) D::;":% | ot T'Mprrglnn ,',:,:;E:I: Remark Well No. Time | Mrhane o) n:;'d':'",/_' Oryern (¥ T'“:’,';““ E:E Remark
A4S 14:27 <0.1 A 196 192 0 a5y 14:07 <Q.1 0.5 204 143 0
Ad452 1423 <01 12.5 1.9 185 1] Ad52 14:35 <0.1 54 152 19.0 0
A453 14:20 <0.1 2.1 189 20,5 0 Ad35] 14:42 <01 22 19.6 150 0
Ad5d 14:12 <0.1 16.6 5.1 247 [ Adsa 14.52 <0.1 16.0 135 217 0
Adss 14:42 <0.1 a8 7.9 20.1 0 |__aass 14.23 <0.1 4.2 163 19.1 i
A436 14:34 <0.i 01 202 211 [ A4S6 14:17 <0.1 01 202 192 [i]
A457A 14:05 <01 <0.1 124 213 ) A4STA 15:16 <0.1 <0.1 12.6 256 0
Ad38 13:52 <0.1 48 15.7 213 ] Ads8 15:29 <0.1 21 13.4 20.1 0
A450 13:56 <0.1 19 19.0 26.7 0 Adse 15:24 <0.1 0.7 20.6 225 0
Ad60 13:39 <0.i 60 14.0 20.5 0 A460 15:02 <0.1 4.6 6% 56 0
Adbl 13:43 <0.t 5.5 163 207 0 AdE 15:06 <0.1 52 17.0 176 0
DH403 14:16 <0.1 9.3 12.0 21.1 0 DH403 14:44 <01 7.8 134 1.7 )]
DH403 13:34 <01 41 16.7 232 2 DIM0S 14:57 <0.1 46 174 198 0
DH407 14:37 <01 13 103 19.4 0 DHAOT 14:49 <q.1 7.0 11.6 183 0
DH408 143t <0l 3.7 175 2d.1 0 DHA08 14:11 <0.1 52 164 218 [}




| LANDFILL GAS MONITORING - FIELD MEASUREMENT I ! LANDFILL GAS MONITORING - FIELD MEASUREMENT [

Name of Site : Ngau Tam Mei Equipment Used:  Landfill gus monitor Name of Site : Ngau Tam Mei Equipment Used:  Landfill gas monitor
Date of Monitaring: 17-Mar-2022 GEM-5000 Date of Monitoring: 14-Apr-2022 GEM-5000
‘Weather Condition; Cloudy ‘Westher Canditlon: Sunny
Well N Time Meshane gt} C"b'.'./_n’“'""' Oupra (%) T""m"" ;:E-:::: RAcmerk Well Ne, Time Mrthane (%) c":,_",""“ Oryeni%) r"":,‘é:"" ::.a..“":r: Remark
Ad5) 14:09 <0.1 6.6 142 259 0 AdS| 1148 <0.1 18 18.7 269 [1]
A452 14:29 <0.1 80 112 26.1 0 Ad52 11:46 <0.1 0.6 19.5 260 9
A453 14:33 <0.1 2.7 [1:51 26.4 0 Ad5) 12.06 <0.L 25 183 286 0
A454 14:04 <0.1 11.0 43 274 0 AdS54 12:13 <0.1 10.6 1.9 303 o
AdSS5 14:22 <0.1 3.1 17.3 218 i} AlSS 11.59 <0, 1 23 18.2 272 0
Ad56 14:16 <.l 4.2 16.5 27.5 0 A456 11:54 <0.1 2.6 18.2 202 [1]
A437A 11:57 <0.1 <(.] 14.0 29.0 [ Ad§TA 11:38 <0.1 <] 11.1 L3 0
A458 13:41 <0.1 5.8 14.7 294 a A458 1126 <0.1 2.1 183 30.7 2
Ad59 13:45 <0.1 1.2 19,1 30.0 0 A4S 11:29 <Q.| 1.5 187 30.6 0
Ad60 13.32 <0.1 4.4 16.0 26.6 [ A460 12-21 <0.1 1.6 15.7 282 ]
Ad6l 13:35 <01 3.1 7.0 26.9 1] Ad6l 12:23 <0.1 33 16.0 283 1]
_— LA
DH403 14:36 <0.1 20 18.1 260 [ DH403 12:10 <0.4 2.0 186 287 1]
DHA0S 13:30 <D.f 4.9 162 289 a DH405 12:18 <0.1 4.1 168 305 0
DH407 14_18 <0.1 62 12.6 25.7 Q DH40? 11:57 <0,1 0.8 19.6 264 0
DH408 14:13 <0.1 20 18.5 283 1] T{aua 11:52 <0.1 a3 172 302 o

{ LANDFILL GAS MONITORING - FIELD MEASUREMENT 1 | LANDFILL GAS MONITORING - FIELD MEASUREMENT |

Name of Site : Ngau Tam Mei Equipment Used: Landrill gas monitar Name of Site : Ngau Tam Mei Equipment Used: Land il gas monitor
Date of Monitoring: 20-Muoy-2022 GEM-3000 Date of Manitaring: 10-Jun-2022 GEM-5000
Weather Condilion: Sunny Weather Coadition: Cloudy
wall Nu fime | stewmeiser | 0T OHE | oy pen gy | TemES IZ:»{:;.: Remurk weia | Tee | Vomeseper | CURRDRNC] 00 ey | Temeen l":;"-u:{lllrl;: Remurk
Ad51 1431 <0.1 82 10.6 30.10 0 AdSL 15:06 <0.1 6.0 13.4 26.1 0
A452 14:20 <0.1 4.0 132 30.7 0 AdS52 15:03 <0.1 48 8.0 278 0
AdS) 14:14 <0.1 43 157 31.0 Q Ad53 14:59 <0.1 4.9 146 283 1]
Ad53 11,55 <0.1 S 9.2 29.3 0 AdS4 14 48 <0.1 6.5 28 294 0
AdsS 14:46 <0l 0.4 19.6 318 a Ads$s 15:19 <0.1 4.7 13.7 283 0
AdS6 1436 <f.1 438 14.7 29.4 0 AdSE 15:12 <0.1 37 16.5 264 1
Ad574 15:11 <0.1 <0.1 1.1 35.7 0 A45TA 14:32 <0.1 <0.1 129 29.3 9
Ad458 14:59 <0.1 09 19.1 353 0 Ads8 14:39 <0.1 13 192 304 ]
Ad59 14:55 <0.1 13 182 362 Q Ad59 1444 0.1 07 19.7 309 0
Ad60 410 <0.1 2.7 162 It 0 AdE0 1533 <1 15 18.0 27.6 0
AdBL 1151 <0.] 4.9 112 288 0 Ad6L 15:35 <0.1 46 92 213 1}
|__DHd0) 11:59 <0.1 95 93 29.8 0 DH403 14:54 0.l 124 66 298 9
DH405 11:46 <0.1 38 17.1 289 0 DH405 15:26 <0.l 20 128 292 0
DH407 14:38 <0.1 64 118 272 0 Di407 15:10 <0.1 5.9 129 263 0
D408 14:33 <0.1 3B 6.1 Jld ] DHA408 15:15 <0.1 58 134 217.0 o
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8 HAZARDS ARISING DURING CONSTRUCTION

Introduction

8.1 During the construction phase, hazards may arise which are related either to the
flammability of landfill gas or to it's potentially asphyxiating properties. In particular cases,
it is possible that toxicity effects may be significant. The following sub-sections of the
Guidance Note may be used to form the basis of Specification Clauses for incorporation in

Contract Documentation for developments within the Consultation Zone,

General Hazards Which May Be Encountered

82  The developer should be aware of, and should inform construction contractors
accordingly, that methane and carbon dioxide are always likely to be present in the soil voids.
In addition the developer should be aware of the potential hazards and other properties of

landfill gas as described in Section 1.

Outline of Safety Requirements

8.3 In all construction work adjacent to landfill sites, safety procedures should be

implemented to minimise the risks of:

. fires and explosions;
. asphyxiation of workers; and
. toxicity effects.

8.4  Precautions should be clearly laid down and rigidly adhered to with respect to:

. trenching and excavation; and



. creation of confined spaces at, near to or below ground level.

8.5 In addition to normal site safety procedures, gas detection equipment and appropriate
breathing apparatus should be available and used when entering confined spaces or trenches

deeper than 1 metre.

Additional General Requirements

8.6  During the construction phase, the following additional precautions should be

followed.

Appointment of Safety Officer

8.7 For large developments, a Safety Officer, trained in the use of gas detection equipment
and landfill gas-related hazards, should be present on site throughout the groundworks phase.
The Safety Officer should be provided with an intrinsically safe portable instrument (or
instruments), appropriately calibrated and capable of measuring the following gases in the

ranges indicated:

methane 0-100% LEL and 0-100 % v/v
carbon dioxide 0-100%; and
oxygen 0-21%

8.8 For smaller developments, if a Safety Officer is not appointed, then expert opinion and

advice should be sought on a regular basis.

Safety Measures

8.9  All personnel who work on site and all visitors to the site should be made aware of the
possibility of ignition of gas in the vicinity of excavations. Safety notices should be posted

warning of the potential hazards.

8.10 Those staff who work in, or have responsibility for 'at risk' areas, including all
excavation workers, supervisors and engineers working within the Consultation Zone, should
receive appropriate training on working in areas susceptible to landfill gas, fire and explosion

hazards.



8.11 An excavation procedure or code of practice to minimise landfill gas related risk should

be devised and carried out by the project proponent.

8.12 No worker should be allowed to work alone at any time in or near to any excavation,

At least one other worker should be available to assist with a rescue if needed.

8.13 Smoking, naked flames and all other sources of ignition should be prohibited within
15m of any excavation or ground-level confined space. 'No smoking' and 'No naked flame'
notices should be posted prominently on the construction site and, if necessary, special areas

designated for smoking.

8.14 Welding, flame-cutting or other hot works should be confined to open areas at least

15m from any trench or excavation.

8.15 Welding, flame-cutting or other hot works may only be carried out in trenches or
confined spaces when controlled by a 'permit to work' procedure, properly authorised by the

Safety Officer (or, in the case of small developments, other appropriately qualified person).

8.16 The permit to work procedure should set down clearly the requirements for continuous
monitoring for methane, carbon dioxide and oxygen throughout the period during which the
hot works are in progress. The procedure should also require the presence of an
appropriately qualified person, in attendance outside the 'confined area’, who shall be
responsible for reviewing the gas measurements as they are made, and who shall have
executive responsibility for suspending the work in the event of unacceptable or hazardous
conditions. Only those workers who are appropriately trained and fully aware of the
potentially hazardous conditions which may arise should be permitted to carry out hot works

in confined areas.

8.17 Ground level construction plant should be fitted with vertical exhausts at least 0.6m

above ground level and with spark arrestors.

8.18 Any electrical equipment, such as motors and extension cords, should be intrinsically

safe.

8.19 During piping assembly or conduiting construction, all valves/seals should be closed
immediately after installation. As construction progresses, all valves/seals should be closed

as installed to prevent the migration of gases through the pipeline/conduit. ~All



piping/conduiting should be capped at the end of each working day.

8.20 Mobile offices, equipment stores, mess rooms etc. should be located on an area which
has been proven to be gas free (by survey with portable gas detectors) and ongoing
monitoring should be carried out to ensure that these areas remain gas free. The use of
permanent gas detectors may be appropriate in some circumstances where there is a relatively
high risk but for many developments it will be sufficient to have regular monitoring
undertaken manually by the safety officer. The particular arrangements to be adopted at a
specific site will need to be determined during the risk assessment/design of protection

measurcs.

8.21 Alternatively, such buildings should be raised clear of the ground.  If buildings are
raised clear of the ground, a minimum, clear separation distance (as measured from the
highest point on the ground surface to the underside of the lowest floor joist) should be
500mm.

8.22 During construction, adequate fire extinguishing equipment, fire-resistant clothing and

breathing apparatus (BA) sets should be made available on site.

. At larger developments, fire drills should be organised at not less than six

monthly intervals.

. The developer should formulate a health and safety policy, standards and

instructions for site personnel to follow.

Monitoring

8.23  Periodically during ground-works construction, the works area should be monitored
for methane, carbon dioxide and oxygen using appropriately calibrated portable gas detection

equipment.

8.24  The monitoring frequency and areas to be monitored should be set down prior to
commencement of ground-works either by the Safety Officer or by an appropriately qualified

person.

8.25 Routine monitoring should be carried out in all excavations, manholes and chambers
and any other confined spaces that may have been created by, for example, the temporary

storage of building materials on the site surface.



8.26  All measurements in excavations should be made with the monitoring tube located

not more than 10mm from the exposed ground surface.

8.27 Monitoring of excavations should be undertaken as follows:

For excavations deeper than 1m, measurements should be made:

. at the ground surface before excavation commences;
e immediately before any worker enters the excavation;
. at the beginning of each working day for the entire period the excavation

remains open; and

. periodically through the working day whilst workers are in the excavation.

For excavations between 300mm and 1m deep, measurements should be made:

. directly after the excavation has been completed; and

. periodically whilst the excavation remains open.

For excavations less than 300mm deep, monitoring may be omitted, at the

discretion of the Safety Officer or other appropriately qualified person.
Actions in the Event of Gas Being Detected
8.28 Depending on the results of the measurements, actions required will vary and should
be set down by the Safety Officer or other appropriately qualified person. As a minimum

these should encompass those actions specified in Tuble 8.1.

Table 8.1 Actions in the Event of Gas Being Detected in Excavations

Parameter Measurement Action

0, <19% Ventilate trench/void to restore O, to
>19%




Parameter Measurement Action

<18% Stop works

evacuate personnel/prohibit entry
increase ventilation to restore O, to >19%

CH, >10% LEL Post 'No Smoking' signs
prohibit hot works
ventilate to restore CH, to <10% LEL

>20% LEL Stop works
evacuate personnel/prohibit entry
increase ventilation to restore CH, to

<10% LEL
CO, >0.5% ventilate to restore CO, to <0.5%
> 1.5% Stop works

evacuate personnel/prohibit entry
increase ventilation to restore CO; to
<0.5%

Specific Advice Relating to the Drilling of Boreholes

8.29 As part of the site investigation and subsequent ground works for a development within
a Consultation Zone, it will often be necessary to drill exploratory boreholes. Such work
should be undertaken following the general advice given above. Specific recommendations

relating to the drilling of boreholes within the Consultation Zone are presented below.

Supervision and Safety Management of Drilling Operations

8.30 Drilling should only proceed with adequate care and precautions against the potential

hazards which may be encountered.

831 Before site works begin, the drilling contractor should devise a 'method-of-working'
statement covering all normal and emergency procedures and the site supervisor and all
operatives must be familiar with this statement.

8.32 The method-of-working statement should cover, inter alia:

. number of operatives;

o experience and special skills of operatives;



. normal method of operations;

. emergency procedures, including fire fighting;
. supervisors responsibilities;

J storage and use of safety equipment;

. safety procedures; and

] signs, barriers and guarding.

Safety Equipment and Clothing
8.33 An intrinsically safe, portable methane meter should be available at all times.
Other safety equipment should include:

e no smoking signs, to be placed prominently adjacent to the drilling area;

. portable fire extinguisher;

. high visibility clothing to be worn by all drilling operatives; and

. additional protective clothing should include stout industrial boots (with steel toe cap

and insole), plastic hard hats, heavy duty waterproof industrial groves.
Working Procedures

8.34 On arrival at site the drilling rig should be set-up up-wind of the borehole location, No

smoking' signs set out and the working area should be roped or coned-off.

8.35 When drilling on landfill sites, all spoil obtained from the borehole should be
stockpiled alongside the borehole and disposed of (to an appropriately licensed disposal site)
at the end of the working day. At the end of the working day all vehicles, the drilling rig and
any hand tools should be hosed-down with clean water to remove deposits of excavated spoil.
Suitable guards or barriers should be placed around the excavation or borehole to prevent

access by unauthorised persons.

Safety Procedures

8.36 One person should be present at all times during drilling operations, with the sole
responsibility of assuring the observance of all safety procedures. This person should be

trained in the use of all recommended safety equipment.

8.37 Smoking should be prohibited anywhere on a landfill site and within 15 metres of a



boring or excavation at any locations within the Consultation Zone.

8.38 For large diameter boreholes, a working platform should be placed over the hole which

will prevent accidental entry into the hole by operatives.

8.39 No worker should be allowed to work alone at any time near the edge of the well under
construction.  Another worker should always be present, beyond the area considered to be

subject to the possible effects of landfill gas or cave-in.

8.40 Periodically during the well construction, the work areas should be monitored for

levels of methane.

8.41 Ifthe well construction is not completed by the end of the working day, the hole should
be covered with a plate of sufficient overlap to prevent access to the hole and sufficient
structural strength to support expected loads. The plate should be weighted down to
discourage removal and, on landfill sites, the edges of the plate should be covered with

sufficient depth of wet soil to prevent escape of gas.

8.42 All pipes or casings should be capped at the end of each working day.

8.43 Engine-driven rigs should have vertical exhaust stacks discharging not less than 1.5m
above ground level and should have overspeed limits to prevent engine run away on ingested
gas.

8.44 Diesel engine air-intakes should also be located not less than 1.5m above ground level.
8.45 Any electrical equipment should be intrinsically safe.

8.46 Additional safety advice and guidance may be found in 'Investigation into Establishing
an Effective Practical Safe Working Practice When Drilling in Landfill Sites and Adjacent
Areas and Contaminated Ground and Adjacent Areas' compiled by the British Drilling
Association (1993).

Installation of Vertical Wells

8.47 To prevent uncontrolled gas release and to protect personnel from the risk of falling

into the borehole, the open borehole should be covered with a sheet or plate strong enough to

support personnel and having an overlap all round the borehole.



8.48 The drilling rig, boring machine or excavator should remain in place over the borehole

and could be used as a support to assist placement of the casing.

8.49 The upper end of the well casing should be sealed, preferably with a fused or screwed
end cap or alternatively with an inflatable bag type flow stopper, until the permanent
headworks/monitoring tap is fitted. Landfill gas must not be allowed to vent freely at the

site surface.
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