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1.1 Background

1.1.1.1 To support social and economic development in Hong Kong, there is a pressing need to
optimize the supply of land for various uses by sustainable and innovative approaches.
One possible approach is rock cavern development.  In the 2009-10 Policy Agenda, the
Development Bureau (DEVB) put forward a new initiative to launch strategic planning and
technical studies aiming at promoting the enhanced use of rock caverns as part of Hong

1.1.1.2 The Relocation of Sha Tin Sewage Treatment Works (STSTW) to Caverns (the Project) is
implemented so as to release the existing site, of a size about 28 hectares, for other uses.

1.1.1.3
Use of Underground Space in Hong Kong
The study identified the STSTW as a potentially suitable facility to be relocated to caverns.

1.1.1.4 In May 2012, DSD commenced a detailed feasibility study under Agreement No. CE
Sha Tin Sewage Treatment Works to Caverns  Feasibility

the STSTW to caverns to be constructed at Nui Po Shan of A Kung Kok is technically
feasible and financially viable. Figure 60334056/CAP/1.01 shows the location of the
relocated STSTW.

1.1.1.5 In November 2013, DSD consulted the Health and Environment Committee of the Sha Tin
District Council (STDC) on the findings and recommendations of the Feasibility Study and
the Committee generally supported the Government to proceed with the investigation and
design of the Project.

1.1.1.6 AECOM Asia Co Ltd. was commissioned by Drainage Services Department (DSD) on 29
September 2014 to carry out this Assignment for the investigation, design and
construction supervision for the relocation of the STSTW to caverns.

1.2 The Assignment

1.2.1.1 The investigation, design and construction of the relocation of STSTW to caverns is part
of the overall programme to enhance the land supply strategy for HK and to build up a
sufficient large land reserve to meet future social, environmental and economic needs.
The primary objective of this Assignment is to carry out preliminary and detailed design of
relocating the existing STSTW in caverns. This would release 28 hectares of land for
balanced housing and mixed use development. Since the existing STSTW has been in
operation for about 30 years, most of the STSTW facilities will be approaching their
design life in the next one to two decades, a secondary objective would be to devise a

nd
economical demands.

1.2.1.2 The scope of relocation of the STSTW to caverns (the Project) comprises the following
components:

Component of the Project Scope of the Component
(a) Sha Tin Cavern

Sewage Treatment
Works (CSTW)

(i) Caverns, portals, tunnels, adits, ventilation shafts,
etc.

(ii) Associated facilities of (i) above including ventilation
systems, fire services, safety measures, smoke
management and control systems, communication
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Component of the Project Scope of the Component
systems, utilities, etc.

(iii) Sewage and sludge treatment facilities

(iv) Associated facilities to  (iii) above including
pipeworks and utilities, pipe and utility galleries,
odour control and de-odorisation systems,
supervisory control and data acquisition systems,
laboratories, transformer and switchgear houses,
workshops, storage, etc.

(v) Modifications to and sewerage connections with the
THEES in relation to effluent discharge from the
CSTW

(vi) Ancillary facilities

(vii) Rehabilitation, modification and improvement of the
existing emergency submarine outfall and/or
construction of a new emergency outfall connecting
to the relocated STSTW

(viii) Associated slope stabilisation, natural terrain hazard
mitigation and geotechnical works

(ix) Landscaping and architectural works and amenity
areas

(x) Operation and maintenance facilities

(xi) Decommissioning and demolition of the existing
STSTW

(xii) All related works including but not limited to
environmental control measures and impact
mitigation works, TTMS and road improvement
works, utility diversions, site office(s), project liaison
office, explosives magazine, public-interface
facilities, etc. and works incidental to the
construction and commissioning of the sub-items (i)
to (xi) above

(b) Upstream Sewerage
and Pumping Stations
(USPS)

(i) Modification, improvement and reprovisioning of
existing sewerage facilities upstream of the existing
STSTW, including pumping stations, sewers and
rising mains

(ii) Modification, improvement and reprovisioning of
existing facilities related to the conveyance of
treated effluent from the TPSTW to the THEES

(iii) All related works including but not limited to
environmental mitigation works, TTMS, utility
diversions, etc. and works incidental to the
construction and commissioning of the sub-items (i)
to (ii) above

1.3 Scope and Objectives
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1.3.1.1 Under the context of Environment Impact Assessment Study Brief No. ESB-273/2014, the

environmental impacts caused by the construction and operation of USPS will be covered
by a separate submission.  Based on the EIA Study Brief, an assessment on the potential
land contamination issues arising from the CSTW will be required.

1.3.1.2 This Contamination Assessment Plan (CAP) is prepared for the EIA study.  The purposes
of the CAP are to present the findings of the site appraisal on the past and present
potentially contaminative land uses and hotspot areas within the CSTW Site and to
propose the sampling and testing programme for the subsequent site investigation (SI)
works.  The CSTW Site along with the scope of the various components and works areas
are shown in Figure 60334056/CAP/1.01.

1.4 Structure of the Report

1.4.1.1 Apart from this introductory section, the other sections of the CAP are as follows:

Section 2 - presents the findings of the site appraisal

Section 3 - proposes the sampling and testing plan for subsequent SI works

Section 4 -  discusses the analytical testing requirements for the subsequent SI works

Section 5 - discusses the adopted land contamination assessment criteria

Section 6 - evaluate the potential land contamination impact and the possible
remediation measures

Section 7 -   presents the conclusion and way forward
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2.1 General

2.1.1.1 The CSTW Site, scope of the component and Works Areas as discussed in
Section 1.2.1.2 are illustrated in Figure 60334056/CAP/1.01. For the purpose of this
assessment, the CSTW Site is divided into the following 3 areas:

(i) Existing STSTW

The area included the existing STSTW but excluded the WSD Salt Water Pumping
Station to the north of STSTW (refer to Figure 60334056/CAP/2.02).

(ii) Part of existing Vehicle Detention Centre (VDC) and its surrounding areas (for
proposed temporary works area).

The area comprises part of existing Vehicle Detention Centre (VDC) (i.e. the
temporary works area on Area 73) and its surrounding areas .
The areas are shown in Figure 60334056/CAP/2.02. Surrounding areas of VDC
mainly include a small section of A Kung Kok Street near the entrance of THEES
portal, vacant area adjacent to VDC, landscape area south of VDC (between Ma On
Shan Road and A Kung Kok Road), and cycling tracks and footpaths northeast of
VDC.

(iii) Nui Po Shan North (for proposed cavern sewage treatment works, emergency portal
area, cavern portal area, Ah Kung Kok Shan Road surface magazine site and
proposed area for Natural Terrain Hazard Study).

The area mainly covered the northern portion of existing Nui Po Shan, bounded to the
north by Mui Tsz Lam Road and northwest by A Kung Kok Street (refer to
Figure 60334056/CAP/2.02).

2.2 Previous Land Contamination Assessment

2.2.1.1 A review on the land contamination concern for the Project had been conducted under
the Feasibility Study. The review included a desktop study on the following sources of
information as well as a preliminary intrusive site investigation (SI) within the existing
STSTW.

 Relevant ground investigation reports from the Civil Engineering and Development
Department (CEDD) civil engineering library;

 Hong Kong Geological Survey Map (Series HGM20)  Sheet No. 7 (1:20,000); and

 Selected aerial photographs and topographic map held by the Lands Department.

2.2.1.2 The areas of potential land contamination concerns related to this assessment identified
under the Feasibility Study include the existing STSTW and VDC.  As the construction of
caverns, tunnels and the relocated STSTW / ancillary facilities would be mainly conducted
within bedrock, land contamination issues were not anticipated in the area at the time.

2.2.1.3 For the existing STSTW site, information regarding dangerous goods (DG) storages and
spillages was acquired from the Fire Service Department (FSD) at the time.  FSD
confirmed that there has been no recorded incident of spillages or leakage of dangerous
good. DG license record was also acquired from FSD. Among the chemicals listed in

nly diesel fuel is identified as a potential contaminant. Other
chemicals are either gaseous or highly water-soluble which are not considered to pose
any land contamination concerns.

2.2.1.4 Preliminary soil and groundwater sampling works within the existing STSTW were carried
out from 28 June to 29 July 2013.  Inspection pits were excavated to retrieve the soil
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samples. A total of 35 soil samples (including 2 duplicate samples) and 9 groundwater
samples were collected from 13 sampling locations and analyzed for semi volatile organic
compounds (SVOCs) and petroleum carbon ranges (PCR). The as-built sampling
locations and the preliminary laboratory results extracted from the Feasibility Study are
shown in Appendix 2.01.

2.2.1.5 The preliminary results of the sample analyzed indicate no exceedance in the risk-based
remediation goals (RBRBs) for soil and groundwater under the Urban Residential Land
Use Scenario.  No contaminants under the investigation were detected in the testing.

2.3 Review of Historical Land Uses

General

2.3.1.1 A comprehensive review of aerial photographs has been undertaken under this
Assignment to confirm the findings from the Feasibility Study. The aim of the review is to
evaluate the likelihood of potential contamination associated with past land uses within
the CSTW Site.  The development history of the CSTW Site is summarised below and the
list of aerial photographs reviewed is shown in Table 2.1. Selected aerial photos are
provided in Appendix 2.02.

Table 2.1 Aerial Photographs Reviewed

2.3.1.2 Based on the review of the aerial photographs, both the existing STSTW and Vehicle
Detention Centre sites are reclaimed land. The earliest available aerial photograph taken
in 1963 indicated that the areas of the 2 sites were part of Sha Tin Hoi.

Existing STSTW

2.3.1.3 The reclamation works in the area was first noted in 1974 and completed around 1981.
The construction of STSTW began around 1979 and the Stage I construction was nearly
completed in 1982 with the main facilities constructed. The STSTW Stage II and III
extension works were noted from 1983 until completion in 2004. No significant changes at
the study area were noted after the construction of the UV disinfection chamber within the
Site in 2009.

Existing Vehicle Detention Centre (VDC) and Its Surrounding Areas

Existing VDC
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2.3.1.4 Reclamation of the VDC and Area A was completed in 1985. The area of the existing
VDC remained vacant until structures were observed from 1989 to 1993. The actual uses
of these structures were likely for nearby construction works as according to the
topographic maps dated June 1989 and July 1992, the areas were labeled as

after 1993 and then became a car park in 1995 until 2004 when the footprint of the VDC
was noted.  No change in land uses were observed since then.

Area A

2.3.1.5 A Kung Kok Street was first observed in 1982. The landscape area (between Ma On
Shan Road and A Kung Kok Road) was remained vacant after reclamation in 1985 and
was observed covered with vegetation in 2009.

2.3.1.6 Similar to VDC, the remaining area of Area A appeared to be a construction site from
1989 until 1993 when the area turned vacant. Cycling tracks and footpaths at northeast of
VDC were observed in 1995 and the vacant area adjacent to VDC were observed in 1993.
No major changes in land use were noted since then.

Nui Po Shan North

2.3.1.7 The Nui Po Shan North has generally not been developed, with most of the area covered
with vegetation, from 1963 until the latest aerial available in 2015. There are two
developments noted in the aerial photographs: a construction site office in 1994 along
Mui Tsz Lam Road and the THEES portal in 1993 located just south of A Kung Kok Street.
No significant change was observed for both developments since then.

Summary of Historical Land Uses

2.3.1.8 Based on the historical land uses review, the main area of land contamination concern is
the existing STSTW.  For part of existing VDC within the Project boundary and THEES
portal, site reconnaissance were conducted to confirm the presence of any on-site
contaminating activities for these types of land uses.

2.4 Site Reconnaissance

2.4.1.1 Site walkovers were conducted on 7 and 14 November 2014 and 28 January, 17 and 24
July 2015 to investigate any contaminative issues associated with current land uses and
activities within the CSTW Site. Questionnaires, if possible, were conducted with available
site representatives.

Existing STSTW

2.4.1.2 Site walkover was conducted on 7 November 2014 and 28 January 2015. The completed
Site Walkover Checklists and photographic records are annexed in Appendix 2.03a.

2.4.1.3 Based on the site observations and confirmation from the review of aerial photographs, a
large portion of the site was covered by vegetation with less than half of the area
occupied by facilities and buildings.

2.4.1.4 Except for the vegetated areas, all facilities/buildings and access roads within the site
were paved with intact concrete and no oil stains or stressed vegetations were observed.
The site condition is considered orderly and well managed.

2.4.1.5 Based on the site condition and nature of sewage treatment operations, widespread
contamination is not envisaged across the site.  The potential land contamination
concerns are likely restricted to facilities / buildings that handle hazardous chemicals or
chemical wastes.  The facilities / buildings with potential for handling hazardous
substances were identified during the site walkover and discussed in Table 2.4. Locations
of these potential hotspots areas are shown in Figure 60334056/CAP/2.01. A total of 27
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transformers (labeled as Transformer No. 1 to No. 24, Transformer A and CLP No. 1 to
CLP No. 2) were identified within STSTW as shown in Figure 60334056/CAP/2.01.

Chemicals of Concern

2.4.1.6 Details of DG and chemical wastes handled within the site were obtained from FSD and
DSD respectively (refer to Section 2.5 below for details) and are summarized below:

Dangerous Goods

 Sodium Hydroxide Solution (in various above-ground storage tanks);
 Sodium Hypochlorite Solution (in various above-ground storage tanks);
 Diesel (in a 1000L above-ground storage tank);
 Acetylene (in gas cylinders);
 Hydrogen (in gas cylinders);
 Compressed Air (in gas cylinders);
 Argon (in gas cylinders);
 Helium (in gas cylinders);
 Nitrogen (in gas cylinders);
 Oxygen (in gas cylinders);
 Carbon dioxide (in gas cylinders);
 40% carbon dioxide balanced in methane (in gas cylinders);
 Nitrous oxide (in gas cylinders);
 Hydrochloric acid (in 2.5L cylinders);
 Sulphuric acid (in 2.5L cylinders);
 Phosphoric acid (in 2.5L cylinders); and
 Nitric acid (in 2.5L cylinders)

Other Chemicals / Chemical Wastes

 Lubricating oil;
 Transformer oil;
 Battery
 Mineral oil
 Organic solvent
 Ferric chloride (iron (III) chloride)

2.4.1.7 Of the above chemicals, acetylene, hydrogen, compressed air, argon, helium, nitrogen,
oxygen, carbon dioxide and nitrous oxide are gaseous and insoluble in water and not
considered to be land contaminants.

2.4.1.8 Hydrochloric acid, sulphuric acid, phosphoric acid and nitric acid are common acids.
Sodium Hydroxide is a common base. Both are highly soluble in water. The primary effect
of leakage of these chemicals to the ground would be lowering or raising of soil pH
respectively. Acids or bases are not considered to be land contaminants.

2.4.1.9 Sodium hypochlorite is a strong oxidize, once expose to the environment, it rapidly
reduces to chloride which is not considered to be a land contaminant.

2.4.1.10 When dissolved in water ferric chloride forms highly charged ionic solution which is used
as flocculant in sewage treatment. Iron (III) may reduce to Iron (II), however neither iron
(II/III) nor chloride ions are considered as potentially land contaminating.

2.4.1.11 Diesel fuel is commonly known as land contaminant and is used primarily for power
generation. Relevant chemicals of concern (COCs) for diesel include lead, BTEX,
polyaromatic hydrocarbons (PAHs) and petroleum carbon ranges (PCR).

2.4.1.12 Other chemicals include lubricating oil, transformer oil, mineral oil and organic solvent
The COCs are metals, VOCs, PAHs, PCRs and PCBs.
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Existing VDC and its Surrounding Areas

2.4.1.13 Site walkover was conducted on 14 November 2014 and 17 July 2015. The completed
Site Walkover Checklists and photographic records are annexed in Appendix 2.03b.

2.4.1.14 VDC was operated by the Customs and Excise Department (C&ED). Site walkover was
conducted with representative staff from DSD and C&ED on 14 November 2014. The
main activities carried out at the site were storage of detained vehicles and seized goods.
Based on the site visit , the detained vehicles
are in good condition and the seized goods are only empty containers. The area is only
used for storage and neither vehicle nor equipment repairing activity was conducted.
Apart from the pest control used on-site, no chemicals were observed stored or handled
on site. The area was concrete paved and no apparent stains were observed during the
site walkover.

2.4.1.15 email dated 14 October 2015 and letter dated 04 November 2015,
one lot of spent vehicle batteries was temporarily stored on site in 2012 and was later
collected from VDC by licensed chemical waste collector. No past records of
battery leakage were reported within the VDC.  A Registration of Waste Producers for
spent battery was issued to C&ED by EPD on 09 October 2012.
replies are attached in Appendix 2.05.

2.4.1.16 In order to identify the location of the spent batteries temporary storage area, further site
walkover to VDC was conducted with C&ED  on 30 November 2015.
Based on the further site walkover, the area was paved with additional layer of concrete
above the concrete paved ground. No stain and stressed vegetation were observed.

2.4.1.17 Based on the site condition and nature of VDC, widespread contamination is not
envisaged across the site.  The potential land contamination concerns are likely restricted
to the temporary storage area for the spent batteries and storage area for seized goods,
both located within the Project boundary. The COCs for seized goods storage area are
metals, VOCs, SVOCs, PCRs and PCBs. Metals, such as lead, can be commonly found
in vehicle batteries and are considered to be the COCs for the temporary spent batteries
storage area. Locations of the potential hotspots are shown in
Figure 60334056/CAP/2.03.

Area A

2.4.1.18 Site walkover for Area A was conducted on 17 July 2015.  Based on the site walkover, the
areas were vacant / undeveloped or used as footpath or cycling track. No land
contamination issue was identified within Area A.

Nui Po Shan North

2.4.1.19 The area mainly covered the northern portion of the undeveloped Nui Po Shan. Based on

Area at Mui Tsz Lam Road, the THEES Portal and the Evangelical Lutheran Church of
Hong Kong (David Camp).  The 3 areas are shown in Figure 60334056/CAP/2.02.

2.4.1.20 Site walkover was conducted on 24 July 2014 and the completed Site Walkover

records are annexed in Appendix 2.03c.

2.4.1.21 at Mui Tsz Lam Road was managed by Welcome
Construction Co. Ltd..  The works area was used as site offices, car parking area and
storage of construction materials. Based on the site walkover, the site was paved with
intact concrete with absence of stains on ground.  No chemicals / chemical wastes were
reportedly or observed stored on-site.
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2.4.1.22 The THEES Portal commenced operation in 1994 and was operated by DSD to serve as
the inlet point to convey the treated effluent to Victoria Harbour.  Based on the site
walkover, the area only comprises of an access road, valve chamber, concrete inlet
chamber and a switch room. The site was paved with intact concrete with absence of
stains on ground. No chemicals / chemical wastes were reportedly or observed stored on-
site.

2.4.1.23 The David Camp was not accessible at the time of the site walkover.  However, according
to Leisure and Cultural Services Department (LCSD) website, David Camp is a holiday
camp site operated by Evangelical Lutheran Church of Hong Kong.  The site is likely to be
used for non-contaminating activities such as recreation activities, classrooms, place of
worship and accommodations.

2.4.1.24 No land contamination issue was identified during the site walkover within the Nui Po
Shan North.
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2.5 Acquisition of Information from Government Departments

2.5.1.1 The Environmental Protection Department (EPD) and FSD have been contacted for (i)
records on any release of chemicals and chemical waste, (ii) records of DG, (iii) records
of Chemical Waste Producer(s) and (iv) records of reported fire incidents within the
CSTW Site. EPD and
Appendix 2.04. Information is summarized below.

Environmental Protection Department

2.5.1.2 ies, visits ere undertaken on
19 November 2014 and 26 October 2015 to review the available Chemical Wastes
Producers records. There are chemical producer records within STSTW but no records
were noted within the remaining CSTW Site.

2.5.1.3 Details of the records within STSTW were not available for inspection. Instead, copies of
the Chemical Waste Producer records were obtained from DSD on 24 July 2015 for the
STSTW and details are summarized in Table 2.2.

2.5.1.4 In addition to the above and as discussed in Section 2.4, a copy of the Chemical Waste
Producer records were provided by C&ED on 14 October 2015 for the VDC and details
are summarized in Table 2.2.

2.5.1.5 Based on the replies given by EPD, EPD has no record of reported accident of spillage /
leakage within the CSTW Site.

Table 2.2 Summary of CWPs within the CSTW Site

- - -
 -

-
-
-
-

 -
-
-
-

- - -
 -

-
-
-

- - -

 -
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Fire Services Department

2.5.1.6 FSD had provided the DGs records and were the same as those acquired under the
Feasibility Study for STSTW. There are no DG records within the remaining CSTW Site.
Details of the DGs are provided in Appendix 2.04.

2.5.1.7 FSD also reported that there has been no incidents of spillage/leakage of DGs reported at
the CSTW Site.

2.6 Summary of Site Appraisal

2.6.1.1 Findings of the site appraisal are summarised below:

Existing STSTW

2.6.1.2 A number of hotspots, including, for example, workshop, transformers, generators, diesel
tanks and chemical / chemical waste storage area, were identified during the site
walkover.  There could be land contamination impacts if the underlying soil / groundwater
were contaminated during the handling and storage of hazardous substances. SI works
are recommended within the existing STSTW and the COCs include metals, VOCs,
SVOCs, PCRs and PCBs.

Geology and Hydrogeology of Existing STSTW

2.6.1.3 According to the 1:20,000 Geological Map Sheet 7, the existing STSTW is generally
underlain by granite with minor intrusions of fine grained granite with rhyolite, tuff and
granodiorite recorded.

2.6.1.4 Ground investigation (GI) works as well as the review of past GI data had been
undertaken at or in the vicinity of the existing STSTW under the Feasibility Study. The GI
works were carried out in the period from September to November 2013.  Findings of the
GI works and data review were documented in the Feasibility Study prepared by AECOM
in 2014.

2.6.1.5 With reference to the abovementioned report, the superficial geology of the existing
STSTW site generally comprises fill materials of average thickness equals to 13.3m,
which is then underlaid by a layer of slightly sandy, highly or very highly plastic clay.
Isolated beach deposits and estuarine deposits were observed below the marine deposits.
Alluvium with average thickness of 7.6m was found in the majority of the site. Rockhead
levels generally fall from west to east across the existing STSTW with highest rock head
lies at -11mPD, while the deepest lies at -40 mPD.

Existing Vehicle Detention Centre and its Surrounding Areas

2.6.1.6 Based on the site appraisal, there were no apparent or historical evidence of
contamination within Area A. Land contamination impacts are therefore not anticipated
within the area.

2.6.1.7 Two hotspots (the temporary storage of spent batteries and storage of seized goods)
were identified in the site appraisal. There could be land contamination impacts if the
underlying soil / groundwater were contaminated during the handling and storage of
hazardous substances. SI works are recommended within the 2 storage areas. The
COCs are metals (for spent batteries storage area) and metals, VOCs, SVOCs, PCRs
and PCBs (for seized goods storage area).

Nui Po Shan North

2.6.1.8 Based on the site appraisal, there were no apparent or historical evidence of
contamination within Nui Po Shan North.  There were 3 areas that had been developed
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for use as works area for the contractor, the effluent inlet point for the THEES and a
holiday camp site managed by Evangelical Lutheran Church of Hong Kong.  Based on
the site walkover, there were no contaminating activities identified within the 3 developed
areas. Land contamination impacts are therefore not anticipated within Nui Po Shan
North.
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AECOM 18 May 2016

3.1 Site Investigation Location

3.1.1.1 Sampling points are proposed at the hotspot areas as shown in Table 2.3. In addition, a
100 x 100m regular grid sampling arrangement, complying with Table 2.1 of EPD Practice
Guide, is proposed for the remaining areas of STSTW.

3.1.1.2 From the above, a total of 108 sampling locations are proposed to study the vertical
profile of possible contamination within existing STSTW and part of existing VDC within
the Project boundary. The sampling locations are illustrated in Figure
60334056/CAP/2.01 and detailed in Table 3.1. The exact sampling locations are subject
to fine adjustment according to the actual site conditions and existence of underground
structures/utilities. Chemicals of Concern (COCs) proposed for laboratory analysis
included metals, VOCs, SVOCs, PCRs and PCBs. The sampling and testing plan with
rationale are summarized in Table 3.1.
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3.2 Soil Sampling Method and Depth of Sampling

3.2.1.1

3.2.1.2
-

3.2.1.3 For area where drilling of borehole is not possible (e.g. presence of underground utilizes,
limitation of headroom space, etc.), trail pit to 3m bgl should be conducted as an
alternative. At each trial pit sampling location, disturbed soil samples, using stainless
steel hand tools, shall be taken at 0.5 m, 1.5 m and 3.0m below the prevailing ground
level in order to delineate the vertical profile of contamination.

3.2.1.4

-

3.3 Strata Logging

3.3.1.1

3.4 Groundwater Sampling and Free Product Measurement

3.4.1.1

3.4.1.2

monitoring

3.4.1.3

3.4.1.4 Groundwater
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3.4.1.5 Prior

3.4.1.6

transportation

-

3.4.1.7 Immediately
-

3.5 Sample Size and Decontamination Procedures

3.5.1.1

-

3.5.1.2

3.5.1.3 -
-

3.5.1.4

-

3.6 QA/QC Procedures

3.6.1.1

 1 equipment blank per 20 samples for full suite analysis as shown in Table 3.1;
 1 field blank per 20 samples for full suite analysis as shown in Table 3.1;
 1 duplicate soil sample per 20 soil samples and 1 duplicate groundwater sample per

20 groundwater samples for corresponding parameters analysis as shown in Table
3.1; and

 1 trip blank sample per 10 trips for petroleum carbon range C6-C8.

3.6.1.2 Based on the sampling and testing plan as outlined in Table 3.1 and depending on the
site condition, approximately 324 soil samples and 108 groundwater samples will be
collected.  The total number of equipment blanks and field blanks would therefore be
about 21 each and the number of duplicate soil samples and groundwater samples would
be 16 and 5 respectively. The number of trip blanks will be dependent on the number of
trips for sample delivery.
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3.7 Health and Safety

3.7.1.1

3.7.1.2
suspected

3.7.1.3

 Instruction

 Regularly

 Good

 Availability

3.7.1.4
emergency

 Maintain

 Prohibit

 Develop

 Conduct

 Require

 The
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4.1.1.1 Table 4.1 summarizes the parameters, the recommended reporting limits and reference
methods for the laboratory analyses of soil and groundwater samples for the COCs under
this land contamination assessment.

Table 4.1 Parameters, Reporting Limits and Reference Methods for Laboratory
Analysis

Item Parameter

Soil Groundwater
Reporting

Limit
(mg/kg) or
otherwise
specified

Reference
Method*

Reporting
Limit (µg/L)

or
otherwise
specified

Reference
Method*

SVOCs
1 Acenaphthene 0.5

USEPA
8270

2

USEPA
8270

2 Acenaphthylene 0.5 2
3 Anthracene 0.5 2
4 Benzo(a)anthracene 0.5 NA
5 Benzo(a)pyrene 0.5 NA
6 Benzo(b)fluoranthene 0.5 1
7 Benzo(g,h,i)perylene 0.5 NA
8 Benzo(k)fluoranthene 0.5 NA
9 bis-(2-Ethylhexyl)phthalate 5 NA
10 Chrysene 0.5 1
11 Dibenzo(a,h)anthracene 0.5 NA
12 Fluoranthene 0.5 2
13 Fluorene 0.5 2
14 Hexachlorobenzene 0.2 4
15 Indeno(1,2,3-cd)pyrene 0.5 NA
16 Naphthalene 0.5 2
17 Phenanthrene 0.5 2
18 Phenol 0.5 NA
19 Pyrene 0.5 2

VOCs
20 Acetone 50

USEPA
8260

500

USEPA
8260

21 Bromodichloromethane 0.1 5
22 2-Butanone 5 50
23 Chloroform 0.04 5
24 Methyl tert-Butyl Ether 0.5 5
25 Methylene Chloride 0.5 50
26 Styrene 0.5 5
27 Tetrachloroethene 0.04 5
28 Trichloroethene 0.1 5
29 Benzene 0.2 5
30 Toluene 0.5 5
31 Ethylbenzene 0.5 5
32 Xylenes 2 20

Metals
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Item Parameter

Soil Groundwater
Reporting

Limit
(mg/kg) or
otherwise
specified

Reference
Method*

Reporting
Limit (µg/L)

or
otherwise
specified

Reference
Method*

33 Antimony 1

USEPA
6020

NA

NA

34 Arsenic 1 NA
35 Barium 1 NA
36 Cadmium 0.2 NA

37 Chromium III^ 1 By
calculation NA

38 Chromium VI 1 APHA
3500Cr: D NA

39 Cobalt 1

USEPA
6020

NA
40 Copper 1 NA
41 Lead 1 NA
42 Manganese 1 NA

43 Mercury 0.2 APHA
3112B 0.5 APHA

3112B
44 Molybdenum 1

USEPA
6020

NA

NA
45 Nickel 1 NA
46 Tin 1 NA
47 Zinc 1 NA

Petroleum Carbon Ranges

48  C6 - C8 5
USEPA

8015/8260

20
USEPA

8015/826049  C9 - C16 200 500
50  C17 - C35 500 500

PCBs

51 PCBs 0.1 USEPA
8270 1 USEPA

8270
Notes:
NA = Not Applicable
^ Chromium III is quantified by calculation based on Chromium VI and Total Chromium measured under

HOKLAS accredited methods.
* Alternative testing methods with accreditation by HOKLAS or its Mutual Recognition Arrangement partners

are also accepted.

4.1.1.2 All laboratory testing methods for the above parameters should be accredited by the
Hong Kong Laboratory Accreditation Scheme (HOKLAS) or one of its Mutual Recognition
Arrangement partners.
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5.1.1.1 With reference to the Guidance Note, interpretation of results should make reference to
the Guidance Manual.  The laboratory results for the soil and groundwater samples
collected for this assessment will be compared with Risk-based Remediation Goals
(RBRGs) as stipulated in Table 2.1 and Table 2.2 of the Guidance Manual.

5.1.1.2 The RBRGs are developed based on a risk assessment approach to suit the local
environmental conditions and community needs in Hong Kong.  Decisions on
contaminated soil and groundwater remediation are based on the nature and extent of the
potential risks that are posed to human receptors as a result of exposure to chemicals in
the soil and/or groundwater.  RBRGs are developed for four different land use scenarios
reflecting the typical physical settings in Hong Kong under which people could be
exposed to contaminated soil and groundwater.  A description of each land use scenario
is as follows:

 Urban residential  Sites located in an urban area where main activities involve
habitation by individuals. The typical physical setting is a high rise residential building
situated in a housing estate that has amenity facilities such as landscaped yards and
childre
except for a short period each day, during which they are outdoors and have the
chance of being in direct contact with soil at landscaping or play areas within the
estate.

 Rural residential  Sites located in a rural area where the main activities involve
habitation by individuals. These sites typically have village-type houses or low rise
residential blocks surrounded by open space. The receptors are rural residents who
stay at home and spend some time each day outdoors on activities such as
gardening or light sports. The degree of contact with the soil under the rural setting is
more than that under the urban setting both in terms of the intensity and frequency of
contact.

 Industrial  Any site where activities involve manufacturing, chemical or
petrochemical processing, storage of raw materials, transport operations, energy
production or transmission, etc. Receptors include those at sites where part of the
operation is carried out directly on land and the workers are more likely to be exposed
to soil than those working in multi-storey factory buildings.

 Public parks  Receptors include individuals and families who frequent parks and
play areas where there is contact with soil present in lawns, walkways, gardens and
play areas. Parks are considered to be predominantly hard covered with limited areas
of predominantly landscaped soil. Furthermore, public parks are not considered to
have buildings present on them.

5.1.1.3 In addition to the RBRGs, screening criteria (soil saturation limits, Csat, developed for
Non-aqueous Phase Liquid (NAPL) in soil and water solubility limits for NAPL in
groundwater) for the more mobile organic chemicals must be considered to determine
whether a site requires further action.

5.1.1.4 For the existing STSTW, the preliminary idea at present is that the site would be used for
housing development or other beneficial uses to improve the community and environment.
Community facilities and recreation areas such as waterfront promenade would also be
considered. The Urban Residential Land Use Scenario (i.e. the more stringent of Urban
Residential / Public Parks) is recommended as the land contamination assessment
criteria for this type of land uses. However, in case where the re-development include
more sensitive land uses (e.g. village-type houses, low-rise residential blocks surrounded
by open space and schools), the Rural Residential Land Use Scenario will be appropriate

Agreement No. CE 30/2014 (DS)
Relocation of Sha Tin Sewage Treatment Works to Caverns: Contamination Assessment Plan (Final)
Caverns and Sewage Treatment Works - Investigation, Design and Construction

AECOM 30 May 2016

for the assessment. For the existing VDC, as the future land uses had not been
determined at this stage in time, the most stringent set of RBRGs is recommended as the
land contamination assessment criteria. Referring to Section 7 below, a review of the
validity of this CAP will be carried out prior to the site investigation works at existing
STSTW and part of existing VDC within the Project boundary.  A review of the
appropriate Land Use Scenario for the land contamination assessment is also
recommended to be conducted at the time.

5.1.1.5 The corresponding RBRGs levels, Soil Saturation Limit and the Solubility Limit are
presented in Appendix 5.01.

leekhk1
Text Box
INTERPRETATION
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6.1 Evaluation of Potential Land Contamination Impact

6.1.1.1 Based on the site appraisal, contamination (if any) would likely be restricted to the
identified hotspots within the existing STSTW and the temporary spent batteries / seized
goods storage areas within VDC.  Although the STSTW had been operated for over 30
years, preliminary SI works conducted under the Feasibility Study did not indicate any
contamination exceeding the relevant RBRGs. Together with the fact that a large portion
of the STSTW was only vegetation or access roads, extensive contamination is not
expected within the site. For VDC, the size of the temporary spent batteries storage area
and seized goods storage area are small (approximately 100m2 for each area) and there
were no past records and apparent chemical leakage, extensive contamination within the
part of existing VDC within the Project boundary are therefore not expected.

6.1.1.2 The land contamination assessment and remediation works for STSTW and part of
existing VDC within the Project boundary would need to
Guidance Note and Practice Guide and any soil/groundwater contamination would be
identified and properly treated prior to the commencement of works under the project.
Land contamination impacts are therefore considered not insurmountable to future
occupants if the recommended actions as outlined in Section 7 were followed and
contaminated soil and groundwater (if any) were properly treated using appropriate
remediation methods and according to EPD  approved RAP.

6.1.1.3 For the remaining areas of CSTW Site, no land contaminating activities associated with
current or historical land uses were identified. Land contamination impacts are therefore
not anticipated within these areas. Having said that, as David Camp is inaccessible at the
time of reporting, further site walkover is recommended to be conducted within the site
when access to the camp site is available in order to confirm the presence of any land
contamination.  Recommended actions for these sites are also outlined in Section 7.

6.2 Possible Remediation Measures

6.2.1.1 The actual remediation methods could only be determined after completion of the SI

Remediation Action Plan (RAP) at the later stage of the Project. The latter will provide
details of the remedial actions for the identified contaminated soil and groundwater.

6.2.1.2 Nevertheless, based on the site appraisal, hotspots were identified within the existing
STSTW and part of the existing VDC within the Project boundary.  The potential COCs
include metals, VOCs, SVOCs, PCRs and PCBs. For contaminated soil, there are a
number of technologies commercially available to tackle the identified COCs.
Technologies that are commonly used in Hong Kong are biopiling and cement
solidification/stabilization.  These ex-situ methods were proven to be effective in treating
the target COCs and the treated soil could then be reused on site (e.g. backfilling
materials).  Given the size of the existing STSTW (approximately 28 ha), there would be
sufficient space available to handle and treat the contaminated soil and the two methods
are considered to be appropriate for the Project.

6.2.1.3 For groundwater, remediation is not commonly required as contaminants in groundwater
seldom exceed the land contamination criteria (i.e. Risk-Based-Remediation Goals
(RBRGs)) and non-aqueous phase liquid (NAPL) do not often present in groundwater.
Contaminants in groundwater are often below the respective RBRGs as the potential
risks that are posed to human receptors as a result of exposure to chemicals in

Guidance Manual, groundwater in Hong Kong were not for drinking purposes and the

Agreement No. CE 30/2014 (DS)
Relocation of Sha Tin Sewage Treatment Works to Caverns: Contamination Assessment Plan (Final)
Caverns and Sewage Treatment Works - Investigation, Design and Construction

AECOM 32 May 2016

exposure pathway of contaminants in groundwater to human receptors would be
associated with inhalation of volatiles rather than direct exposure. Having said that, there
are examples of remediation techniques
sparging, recovery trenches / wells, in-ground containment/capping and permeable
reactive barriers) that could be applied to this Project if contaminated groundwater were
indeed identified.

7.1.1.1 This CAP covered the CSTW Site and is prepared for the EIA Study.

7.1.1.2 A site appraisal, in the form of desktop review and site walkover, had been carried out to
identify the potential contaminative land uses and hotspot areas within the CSTW Site.
Based on the site appraisal, the existing STSTW and the temporary spent batteries /
seized goods storage areas within VDC is considered to be areas with land contamination
concerns.

7.1.1.3 A sampling and testing programme, targeting the existing STSTW and part of existing
VDC within the Project boundary had been proposed. A total of 108 locations were
proposed for soil and groundwater sample collection.  The collected samples will be
tested for the COCs: SVOCs, VOCs, metals, petroleum carbon ranges and/or PCBs.

7.1.1.4 Based on the latest programme, the existing STSTW and VDC will continue to operate
until decommissioning in 2027 and 2017 respectively. Since the sites will continue to
operate for quite some time, the change in operation which lead to any new or the
relocation of contamination hotspots or occurrence of spillage or accident is not
foreseeable, therefore, the proposed SI works and any necessary remediation action are
recommended to be carried out after decommissioning of existing STSTW and part of the
existing VDC within the Project boundary but prior to the re-development. Prior to the
commencement of the SI works, a review on this CAP will be conducted to confirm
whether the proposed SI works (e.g. sampling locations, testing parameters etc.) are still
valid and to determine the appropriateness of the RBRGs land use scenario for the
development.  A supplementary CAP, presenting the findings of the review, will be
submitted to EPD for endorsement. The supplementary CAP, SI works and the
subsequent submission of CAR/RAP would tentatively be carried out around 2027 to
2028 for STSTW and 2017 for VDC.  Remediation action, if necessary, will be carried out
according to EPD endorsed RAP and a Remediation Report (RR) will be submitted after
completion of the remediation action but prior to the commencement of any construction
works or re- s endorsement.

7.1.1.5 For David Camp, further site walkover is recommended within the site when access to the
camp site is available to confirm any apparent land contamination. If apparent land
contamination were noted, detailed land contamination assessment, including submission
of supplementary CAP, SI works and subsequent submission of CAR/RAP to EPD for
endorsement, would be required. If necessary, remediation action and submission of RR
to EPD will be carried out prior to the commencement of any construction works or re-
development of the sites.  The further site walkover and, if required, detailed land
contamination assessment, are expected to be carried in 2018.
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As-Built Sampling Locations and Extract of Sampling and Testing Details from the Feasibility Study                
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Appendix 10.02 of the Feasibility Study

Schedule of Laboratory Chemical Testing on Soil Samples
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Appendix 10.03 of the Feasibility Study

Soil Boring Logs





















Appendix 10.04 of the Feasibility Study

Summary of The Laboratory Testing Results of Soil and Groundwater



Summary Tables of The Laboratory Testing Result - Soil

Petroleum Carbon Ranges
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mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 5 200 500

3510 2340 10000* 12 1.2 9.88 1800 120 871 1.2 2400 2380 12 182 10000* 1800 1410 2240 10000*

60.2 19.8 2.56 -- -- -- -- -- -- -- -- 54.7 -- 125 28 -- 1000 3000 5000

Sample Location Sampling Depth (m bgs) Date of Sampling

BH-ENV01 0.50 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BHENV01 0.83 11-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV02 0.50 28-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 1040

BH-ENV02 1.00 28-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV02 1.10 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV3A 0.50 11-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV3A 0.80 12-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV4A 0.50 29-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV4A 1.00 29-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV4A 1.80 29-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV05 0.50 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV05 1.00 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV05 2.50 3-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV06 0.50 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV06 0.73 11-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV07 0.50 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV07 1.00 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV07 1.50 28-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV8A 0.50 11-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV8A 0.85 12-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV09 0.50 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV09 0.90 28-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV10 0.50 27-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV10 1.00 28-Jun-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV10 3.00 11-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV11 0.50 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV11 1.00 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV11 3.00 3-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV12 0.50 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV12 1.00 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV12 2.20 3-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV13 0.50 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

BH-ENV13 1.00 2-Jul-13 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <0.500 <5 <200 <500

Note: BBC= Below ground surface

LOR= Level of Reporting

SVOC

Parameters
Unit

LOR

RBRGs of Urban Residentail

Saturation Limit

Page  1  of  1

TSOSHL
Text Box
bgs



Summary Tables of The Laboratory Testing Results - Groundwater

SVOC Petroleum Carbon Ranges

A
ce

na
ph

th
en

e

A
ce

na
ph

th
yl

en
e

A
nt

hr
ac

en
e

B
en

zo
(b

)f
lu

or
an

th
en

e

C
hr

ys
en

e

F
lu

or
an

th
en

e

F
lu

or
en

e

N
ap

ht
ha

le
ne

P
he

na
nt

hr
en

e

P
yr

en
e

C
6 

- 
C

8 
F

ra
ct

io
n

C
9 

- 
C

16
 F

ra
ct

io
n

C
17

 -
 C

35
 F

ra
ct

io
n

g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L

2 2 2 1 1 2 2 2 2 2 20 500 500

10000000* 1410000 10000000* 539 58100 10000000*10000000* 61700 10000000*10000000* 82200 714000 12800

4240 3930 43.4 1.5 1.6 206 1980 31000 1000 135 5230 2800 2800
Sample Location Sampling Depth (m bgs) Date of Sampling

BH-ENV02 1.15 2-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 1200

BH-ENV3A 0.85 12-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV4A 1.85 29-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV05 2.73 3-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV07 1.60 2-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV8A 0.90 12-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV09 1.00 2-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV10 2.20 16-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

BH-ENV12 2.30 3-Jul-13 <2.0 <2.0 <2.0 <1.0 <1.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <500 <500

Note: bgs= below ground surf ace

LOR= Lev el of Reporting

Parameters

RBRGs of Urban Residentail

Saturation Limit

LOR

Unit



Appendix 10.05 of the Feasibility Study

Laboratory Chemical Testing Report by ALS Technichem (HK) Pty Ltd
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Site Walkover Checklist, Photographic Records and Standard Form 3.1 for Existing STSTW  
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Appendix 2.03a  Photographic Records of STSTW

No.:
A1

Date
taken:

07/11/14
Location:

Chemical Waste Store

(Area: ~26m2)

Description:

Room A: Spent Sulfuric
Acid, Nitric Acid in
liquid form

Room B: Spent Alkali

The chemical wastes in
the store are protected
from weather. The floor
of the store is
concreted paved and
ventilation in the store
is good.

No.:
A2

Date
taken:

07/11/14
Location:

Dangerous Goods
Store

(Area: ~14m2)

Description:

Room A: The bagged
sodium hypochlorite (in
powder form) is stored
in the DG store and is
protected from weather.
The floor of the DG
store is concreted
paved and was
observed in good
condition.

Appendix 2.03a  Photographic Records of STSTW

No.:
A3

Date
taken:

07/11/14
Location:

Dangerous Goods
Store

(Area: ~14m2)

Description:

Room B: Paint and
paint thinner are stored
in the room.

The paint and thinner
are protected from
weather.  The floor of
the DG store is
concreted paved and
was observed in good
condition.

No.:
A4

Date
taken:

07/11/14
Location:

Chemical Waste Area

(Area: ~42m2)

Description:

Empty lubrication oil
containers, grease
containers, bleach
drums and waste
batteries

The chemical waste
area has a metal roof
and the floor of the area
is concreted paved with
bundings and was
observed in good
condition.



Appendix 2.03a  Photographic Records of STSTW

No.:
A5

Date
taken:

07/11/14
Location:

Scrap Iron Storage
Area

(Area: ~21m2)

Description:

Metal scrap generated
within STSTW were
temporary stored in this
concrete paved storage
area with fences
surrounding the locked
area.

No.:
A6

Date
taken:

07/11/14
Location:

Chemical Waste
Collecting Tank

(Area: ~34m2)

Description:

The chemical waste
collecting tank is
situated on top of a
concrete paved area
with concrete bunding
to prevent spilling and
leakage.

Appendix 2.03a  Photographic Records of STSTW

No.:
A7

Date
taken:

07/11/14
Location:

Mechanic Workshop

(Area: ~1090m2)

Description:

The workshop is
concrete paved. Repair
and maintenance of
valve bodies, spindles
pumps and other light
machine take place in
it. No oil stain was
observed.

No.:
A8

Date
taken:

28/01/15
Location:

Administration and
Laboratory Buildings

(Area: 1470m2)

Description:

Laboratory is on the
first floor of the building.

Ground floor is used
only as exhibition
center and storeroom.
No chemicals were
found stored on the
ground floor.



Appendix 2.03a  Photographic Records of STSTW

No.:
A9

Date
taken:

03/11/14
Location:

CLP Transformer No.1
for Staff
Accommodation Block

(Area: ~29m2)
Description:

CLP Transformer
No. 1 is operated by
CLP and located
within the substation.
Ground are concrete
paved and without
stains.

No.:
A10

Date
taken:

03/11/14
Location:

Transformer No.19 &
20

Description:

Transformer No. 19
and No. 20 are
housed within the
transformer rooms.
The transformer
rooms are elevated on
an approximately
0.5m concrete
platform.

Appendix 2.03a  Photographic Records of STSTW

No.:
A11

Date
taken:

07/11/14
Location:

Chemical Store

(Area: ~166m2)

Description:

The store is used for
storage of chemicals
(mainly lubrication oil).

The chemical store has
a metal roof and the
floor of the store is
concreted paved with
good ventilation. No
sign of spillage or stain
was observed.

No.:
A12

Date
taken:

07/11/14
Location:

Fuel Oil Tanks

Description:

Two ~1000L
aboveground diesel oil
tanks used by STSTW

generator.



Appendix 2.03a  Photographic Records of STSTW

No.:
A13

Date
taken:

17/07/15
Location:

Diesel Filling Point

Description:

A diesel filling point was
observed near the
diesel storage tank.

No.:
A14

Date
taken:

07/11/14
Location:

Transformer No.21 &
22

Description:

Two transformers
(labeled as

at the western side of
the Power House.

Appendix 2.03a  Photographic Records of STSTW

No.:
A15

Date
taken:
7/11/14

& 28/01/15
Location:

Power House

(Area: ~2470m2)

Description:

Six set of power
generators and five set
of air blowers supply
energy for the
treatment plant. Fuel
and lubrication oil were
being used in daily
operation.

A temporary chemical
waste collecting point
for lubrication oil bottles
and oil drums was
observed at entrance of
the building.

No.:
A16

Date
taken:

28/01/15
Location:

Boiler House

(Area: ~231m2)

Description:

Four set of hot water
boiler located within the
building, no fuel or
lubricant is needed for
the boiler to operate.

No oil stain was
observed inside the
building.



Appendix 2.03a  Photographic Records of STSTW

No.:
A17

Date
taken:

17/07/15
Location:

Transformer No.11 and
12

Description:

There are 2
transformers (labeled
as Transformer No. 11
to 12) near the Power
House for the operation
of the Boiler House.
The transformers are
housed within the
transformer rooms.
The transformer rooms
are elevated on an
approximately 1.0m
concrete platform. No
stains were observed
on the floor.

No.:
A18

Date
taken:

17/07/15
Location:

Transformer No.13 to
18

Description:

There are 6
transformers (labeled
as Transformer No. 13
to 18) near the Power
House for the operation
of the Power House.
The transformers are
housed within the
transformer rooms.
The transformer rooms
are elevated on an
approximately 1.0m
concrete platform. No
stains were observed
on the floor.

Appendix 2.03a  Photographic Records of STSTW

No.:
A19

Date
taken:

28/01/15
Location:

Waste Gas Burners

(Area: ~36m2)

Description:

Two set of waste gas
burners are located
within the treatment
plant, to remove
methane gas produced
from digestion/sludge
holding tanks.

No.:
A20

Date
taken:

28/01/15
Location:

Sludge Thickening
House

(Area: ~ 890m2)

Description:

Sludge thickening
receiving tanks and
cold water receiving
tanks were observed in
the building.

Concrete paved ground
is in good condition and
no sign of spillage or
stain was observed.



Appendix 2.03a  Photographic Records of STSTW

No.:
A21

Date
taken:

17/07/15
Location:

Transformer No.5, 6
and A

Description:

Transformers No.5 and
6 are located in front of
the sludge thickening
house, functioning for
the SAS thickening
house. Transformer A
is located behind the
sludge thickening
house. They are
situated on an elevated
concrete paved floor
with secured gate.

No.:
A22

Date
taken:

28/01/15
Location:

Air Blower House

(Area: 1307m2)

Description:

Six air blowers located
at the Air Blower
House, situated on
concrete paved floor
with a metal shield
surrounded.

Numbers of oil drum
are temporary stored
on either plastic shelve
or metal trolley.

No oil stain or spillage
was observed.

Transformer No.5 and 6

Transformer A

Appendix 2.03a  Photographic Records of STSTW

No.:
A23

Date
taken:

17/07/15
Location:

Transformer No.1 to 4

Description:

There are 4
transformers (labeled
as Transformer No. 1 to
No. 4). The room is
paved with concrete
and no stains were
observed.

No.:
A24

Date
taken:

28/01/15
Location:

Switchgear House and
Transformer No. 7 to 10

(Area: ~288m2)

Description:

Use as switch room
with control panels.  4
transformers are
situated at the back of
the building

No stain inside the
building or stress of
vegetation in the
surrounding area is
observed.



Appendix 2.03a  Photographic Records of STSTW

No.:
A25

Date
taken:

28/01/15
Location:

Effluent Pumping
Station

(Area: 619m2)

Description:

Four set of effluent
pumps are located
within the building.
Turbine of the pump
that required use of
lubricant is located on
the first floor.

No.:
A26

Date
taken:

17/07/15
Location:

Transformer No.25 and
26

Description:

There are 2
transformers (labeled
as Transformer No. 25
to No. 26) near the
Effluent Pumping
Station. The
transformers are on an
elevated concrete
platform of
approximately 0.5m
thick. No stains were
observed on the floor.

Appendix 2.03a  Photographic Records of STSTW

No.:
A27

Date
taken:

28/01/15
Location:

Sludge Dewatering
House

(Area: 1340m2)

Description:

Eight centrifuges are
located on the first floor
of the building and their
control panels are
based on the ground
floor.

No.:
A28

Date
taken:

28/01/15
Location:

Water Reclamation
House

(Area: 312m2)

Description:

Major part of the
building is used as
information center for
visitor.

The remaining portions
are used for water
reclamation (e.g.
ultrafiltration and
reverse osmosis
system).
.



Appendix 2.03a  Photographic Records of STSTW

No.:
A29

Date
taken:

07/11/14 &
17/07/15

Location:

Transformer No.23 and
24

Description:

There are 2
transformers (labeled
as Transformer No. 23
and 24) for the Water
Reclamation House.
The transformers are
on an elevated
concrete platform of
approximately 0.5m
thick. No stains were
observed on the floor.

No.:
A30

Date
taken:

28/01/15
Location:

Sludge Transfer
Pumping Station

(Area: 475m2)

Description:

Sludge pumps are
located on the first floor
of the building and for
the ground floor, only
transfer pipes were
observed, no lubricant
is needed for pipe line.

Appendix 2.03a  Photographic Records of STSTW

No.:
A31

Date
taken:

28/01/15
Location:

RAS Pumping Stations

(Area: ~168m2 per
Station)

Description:

A total of 5 RAS
pumping stations
situated in different
area of the treatment
plant and all building
are fully concrete paved

Pumps are located on
the first floor and
control panel and pipe
lines are located on
ground floor.
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Site Walkover Checklist, Photographic Records and Standard Form 3.1 for  

Vehicle Detention Centre and its Surrounding Area  
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Appendix 2.03b  Photographic Records of Area A

No.:
B7

Date
taken:

17/07/15
Location:
 Cycling track and
footpath outside the
vehicle detention centre
(VDC) of the
Northeastern part of
Area A
Description:

The area is consisted of
concrete paved bicycle
track, foot path and
fenced vacant area.

No.:
B8

Date
taken:

17/07/15
Location:
End of Hang Tai Road
at the main entrance of
VDC in Area A

Description:

Photo showing the
concreted paved road
and fenced VDC area.
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Site Walkover Checklist, Photographic Records for Nui Po Shan North  
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Appendix 2.03c  Photographic Records of Nui Po Shan North

No.:
C1

Date
taken:

17/07/15
Location:

Evangelical Lutheran
Church of Hong Kong,
David Camp,
59A A Kung Kok Street.

Description:

Religious camp site
consisting of 2 single
storey structures,
footpaths and
vegetation.

No.:
C2

Date
taken:

17/07/15
Location:

Mui Tsz Lam Road,
near the intersection of
Mui Tsz Lam Road and
A Kung Kok Street

Description:

General view of the
area with vegetated
land and paved road.

Appendix 2.03c  Photographic Records of Nui Po Shan North

No.:
C3

Date
taken:

24/07/15
Location:

THEES Portal

Description:

Entrance / access road
and overall view of the
site. Above ground
features, including the
valve chamber,
concrete inlet chamber
and switch room, are
located at the top of the
site. The area is mainly
paved with concrete
and surrounded by
vegetation without
stains.



Appendix 2.03c  Photographic Records of Nui Po Shan North

No.:
C4

Date
taken:

17/07/15
Location:
Roundabout at the end
of A Kung Kok Shan
Road.

Description:
Near The
Neighbourhood Advice-
action Council Harmony
Manor . The proposed
project boundary
covers the vegetated
land to the right and Nui
Po Shan at the back.

No.:
C5

Date
taken:

17/07/15
Location:
A Kung Kok Shan
Road, near the
roundabout at the end
of A Kung Kok Shan
Road

Description:
Proposed area for the
Ah Kung Kok Shan
Road Surface
Magazine Site. The
area mainly covered by
vegetation.

Appendix 2.03c  Photographic Records of Nui Po Shan North

No.:
C6

Date
taken:

17/07/15
Location:
Mui Tsz Lam Road, west

Area

Description:
The area of the project
boundary (to the left of
Mui Tsz Lam Road) is
undeveloped and mainly
covered by vegetation.



Appendix 2.03c  Photographic Records of Nui Po Shan North

No.:
C7

Date
taken:

24/07/15
Location:

Description:
site office,

car parking area and
construction materials
storage area (e.g.
fences etc).  The area
was mainly paved with
intact concrete with no
stains observed.

No.:
C8

Date
taken:

24/07/15
Location:

Description:

car parking area and
construction materials
storage area (e.g. metal
reinforcement
bars/sheets etc).  The
area was mainly paved
with intact concrete with
no stains observed.
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Replies from Environmental Protection Department and Fire Services Department  
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Chiang, Tsun Yat Kelvin

From: hcheng@epd.gov.hk
Sent: Wednesday, January 13, 2016 4:59 PM
To: Xie, Ting Tina
Cc: Yau, King Yee Cherry; Chiang, Tsun Yat Kelvin; Lee, King Hei Kenneth;

kiehshengty@dsd.gov.hk; Tso, Shiu Heng Lawrence
Subject: Re: FW: Agreement No. CE 30/2014 (DS) - Request for Information of Chemical Waste

Producer and Chemical Spillage Accident
Attachments: 2015013188W.pdf

Dear Tina,

This Regional Office has no record of reported accidents of spillage / leakage of chemicals at the
concerned site.  You may need to check with other parties / departments for such information as
appropriate.

Henry CHENG
EPD

"Xie, Ting Tina" <tina.xie@aecom.com>

13/01/2016 16:44

To "hcheng@epd.gov.hk" <hcheng@epd.gov.hk>
cc "kiehshengty@dsd.gov.hk" <kiehshengty@dsd.gov.hk>, "Yau, King

Yee Cherry" <cherry.yau@aecom.com>, "Tso, Shiu Heng
Lawrence" <lawrence.tso@aecom.com>, "Chiang, Tsun Yat Kelvin"
<Kelvin.Chiang@aecom.com>, "Lee, King Hei Kenneth"
<Kenneth.KH.Lee@aecom.com>

Subject FW: Agreement No. CE 30/2014 (DS) - Request for Information of
Chemical Waste Producer and Chemical Spillage Accident

Dear Mr. Cheng,

Further to our email below and phone conversation last month, we have already visited the Territory Control Office of your
department for the registry of chemical waste producers within the Concerned Areas (Area A, Area B, David Camp, THEES Portal,
Contractor’s Works Area and Nui Po Shan North as shown in attached Figure A).

As part of the land contamination assessment under this Agreement, we still need the record of reported accidents of
spillage/leakage of chemicals within the concerned areas, if any, from your office. We would be much grateful if you could
furnish us of any record for our study on or before 19 January 2016. Many thanks.

Regards,
Tina

From: Xie, Ting Tina
Sent: Friday, November 27, 2015 3:30 PM
To: 'hcheng@epd.gov.hk'
Cc: kiehshengty@dsd.gov.hk; Yau, King Yee Cherry; Tso, Shiu Heng Lawrence; Chiang, Tsun Yat Kelvin; Lee, King
Hei Kenneth
Subject: Agreement No. CE 30/2014 (DS) - Request for Information of Chemical Waste Producer and Chemical
Spillage Accident

Agreement No. CE 30/2014 (DS)
Relocation of Sha Tin Sewage Treatment Works to Caverns:
Caverns and Sewage Treatment Works – Investigation, Design and Construction

2

Request for Information of Chemical Waste Producer and Chemical Spillage Accident

Dear Mr. Cheng,

Further to our letter ref. CYKY:TXT:kchy:60334056/5.1-2015013188W dated 13 October 2015 regarding the captioned
subject, it is found that we have not received your reply yet. The relevant letter is attached for your easy of reference.
We would be grateful to have your replies, if any, at your earliest convenience.

Should you have any queries, please feel free to contact me. Thanks.

Regards,
Tina Xie
ENGINEER, MEng, MICE
D +852 3922 8334
tina.xie@aecom.com
AECOM
13/F, Grand Central Plaza, Tower 2, 138 Shatin Rural Committee Road, Shatin, New Territories, Hong Kong
T: +852 3922 8334       F +852 3922 9797
www.aecom.com
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Replies from Customs and Excise Department  
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Typical Design of a Groundwater Monitoring Well  
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SCALE DATE

CHECK DRAWN
JOB NO. APPENDIX. Rev

LEETH

TYPICAL DESIGN OF GROUNDWATER WELL 60334056 3.01 A

AGREEMENT NO. CE 30/2014 (DS) - RELOCATION OF SHA TIN SEWAGE TREATMENT WORK TO CAVERNS: N.T.S. 25/11/2014
CAVERNS AND SEWAGE TREATMENT WORKS - IDC LUKHYL
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RBRGs for Soil and Groundwater, Soil Saturation Limit and Solubility Limit   
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