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FORMS 

Application No. : V E:P- ~ 4) /),.o/ g 
Reference No. : 
(For official use) 

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 
SECTION 13(1) 

Application for Variation of an Environmental Permit 

PART A PREVIOUS APPLICATIONS 

[Z] No previous application for variation of an environmental permit. 

D The environmental permit was previously amended. 

Application No. : .. ... ... .... ... .. ... .......... ...... ............... ................. .............. ........ ............ ..... ........ ..... ......... ..... .... .......... ......... .... ..... ....... ............ .... .... . . 

PARTB DETAILS OF APPLICANT 

81 . Name : (person or company) 

Castle Peak Pow er Co Ltd 
[Note: In accordance with section 13(1) of the Ordinance, the person holding an environmental permit or a person who 

assumes responsibility for the designated project may apply for variation of the environmental permit.] 

82. Business Registration No. : 
(if applicable) 

83. 

B4. Name of Contact Person : 

BB. E~mail Address : (if any) 

B5. Position of Contact Person : 

PARTC DETAILS OF CURRENT ENVIRONMENTAL PERMIT 

C1. Name of the Current Envlronmental Permit Holder : 

Castle Peak Power Co Ltd 

C2. Application No. of the Current Environmental Permit : .... ~R~1~1/?.9.~.? ........ .. .. ......... .......... .......... ......... .. ...... ..................... ... . 

C3. The Current Environmental Permit was Issued in : month year 

~ 2 0 1121 
Important Notes : Please submit the application together with 

(a) 3 copies of this completed form; and 

(b) appropriate fee as stipulated in the Environmental Impact Assessment (Fees Regulation 

to the Environmental Protection Department at the following address : .._~ '"' 
16 17 ,., 

The EIA Ordinance Register Office, 
27th floor, Southern Centre, 130 Hennessy Road, 
Wan Chai, Hong Kong. 

O Tick (.I ) the appropriate box 

EPD185 



PARTD PROPOSED VARIATIONS TO THE CONDITIONS IN CURRENT ENVIRONMENTAL PERMIT 

D1. D2. D3. D4. D5. D6. D7. 

Describe how and to what Describe any additional 
extent the environmental measures proposed to 

Condition(s) in the Current Proposed Variation(s) : Reason for Variation(s) : Describe the environmental Describe how the performance requirements eliminate, reduce or control 
Environmental Permit : cl1anges arising from the environment and the set out in the EIA report any adverse environmental 

proposed variation(s) : community might be previously approved or impact arising from the 
affected by the proposed project profile previously proposed variation(s) and to 
variation(s) : submitted for this project meet the requirements in the 

may be affected : Technical Memorandum on 
Environmental Impact 
Assessment Process ; 

Part B Schedule and Amend description to read 'The The design has changed taking Environmental changes are No adverse impact on the The environmental performance No additional mitigation 
Scope of Designated project includes partial into account of the anticipated described in Section 3.2 of the environment and the community is requirements set out in the Project measures required for the 
Project decommissioning reduction in ash production due to Environmental Review Report anticipated as a result of the Profile previously submitted for this designated project elements. 

of the west coal stockyard, the Government strategy to reduce enclosed with this application. proposed variation. Please refer to Project will not be exceeded. 
demolition of two existing the coal.fired power generation in Section 3.4 of the Environmental 
PFA silos, construction of one PFA the future. Review Report enclosed with this 
silos and enhancement work to application. 
water management facilities.· 

Figure 1 Amend Figure 1 with the new The design has changed taking Environmental changes are No adveise impact on the The environmental performance One additional mitigation 
project layout as shown in Figure into account of the anticipated descnoed in Section 3.2 of the environment and the community is requirements set out in the Project measure is added for 
1.2 of the Environmental reduction in ash production due to Environmental Review Report anticipated as a result of the Profile previously submitted for this management of sludge during 
Review Report enclosed with this the Government strategy to reduce enclosed with this application. proposed variation. Please refer to Project will not be exceeded. operation phase. The dewatered 
appfication. the coal-fired power generation in Section 3.4 of the Environmental sludge from the process water 

future; and potential reduction of Review Report endosed with this polishing unit shall be stored in 
stormwater runoff catchment areas application. separated enclosed container on 
and availability of spare water site and shall be disposed of at 
storage tanks on site. WENT landfill at regular interval. 

Cond~ion 2.2 Amend description to read 'The The decommissioning works of the Environmental changes are No adverse impact on the The environmental performance No additional mitigation 
Permit Holder shall submit an existing water lagoons are no descnbed in Section 3.2 of the environment and the community is requirements set out in the Project measures required for the 
updated Contamination longer required. Instead, the Environmental Review Report anticipated as a result of the Profile previously submitted for this designated project elements. 
Assessment Plan (CAP) and a updated CAP should cover the enclosed with this appfication. proposed variation. Please refer to Project will not be exceeded. 
Contamination Assessment Report proposed decommissioning area Section 3.4 of the Environmental 
(CAR) at least one month before of the west coal stockyard. Review Report enclosed with this 
the partial decommissioning works appilcation. 
of west coal stockyard." 
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PART E DECLARATION BY APPLICANT 

E1. I hereby certify that the particulars given above are correct and true to the best of my knowledge and 
belief. I understand the environmental permit may be suspended, varied or cancelled if any 
information given above Is false, misleading, wrong or incomplete. 

on behalf of Castle Peak Power Company Limited 

Company Name and Chop (as appropriate) 

NOTES: 

Date 

1. A person who constructs or operates a designated project in Part I of Schedule 2 of the Ordinance or decommissions a 
designated project listed in Part II of Schedule 2 of the Ordinance without an environmental permit or contrary to the permit 
conditions commits an offence under the Ordinance and is liable to a maximum fine of $5,000,000 and to a maximum 
imprisonment for 2 years. 

2. A person for whom a designated project is constructed, operated or decommissioned and who permits the carrying out of the 
designated project in contravention of the Ordinance commits an offence and is liable to a maximum fine of $5,000,000 and to 
a maximum imprisonment for 2 years. 
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1.1 

INTRODUCTION 

BACKGROUND 

The Castle Peak Power Company Ltd (CAPCO) currently uses the West Ash 
Lagoons at Tsang Tsui for disposal of surplus ashes, which consist mainly of 
raw Pulverised Fuel Ash (PF A), rejected PF A and Furnace Bottom Ash (FBA) 
generated from the CPPS; and storage of process water/ storm water runoff 
arising from the Castle Peak Power Station (CPPS). Hong Kong SAR 
Government's plan on the use of West Ash Lagoon in the future for the WENT 
Landfill development is going to impact on the daily operations of CPPS, 
especially on ash and stormwater management. 

Currently, there are two Water Storage Lagoons (Lagoons Nos. 1 and 2) at 
CPPS for temporary storage of stormwater runoff collected from the coal 
stockyards and process water from the operation of CPPS which can be reused 
for the operation of CPPS. Surplus stormwater is pumped to the West Ash 
Lagoon which can be pumped back to CPPS for reuse, if required. 

Without the West Ash Lagoon, there will be limited temporary storage 
capacity for stormwater runoff collected from CPPS. During the summer 
months, surplus stormwater will have to be discharged to the sea. During 
the winter months, there will be shortage of rainwater and the shortfall will 
have to be augmented by town water supply. To ensure that CPPS has 
adequate capability to manage stormwater and to minimise the consumption 
of town water, CAPCO proposed to increase the stormwater storage capacity 
at CPPS before handing over of the West Ash Lagoon to the Government. In 
addition, the ash management system will be enhanced to increase the 
beneficial uses of the ashes. The construction and operation of the enhanced 
ash utilisation and water management facilities at the CPPS are referred to 
"the Project". 

A design scheme was put forward in 2012 to enhance the ash management 
system and storage capacity of the water storage lagoons at CPPS (hereafter 
"the 2012 Scheme"). The 2012 Scheme included two Designated Projects 
(DP): (a) The proposed new ash management facilities are classified as a DP 
under Item G.6, Part I, Schedule 2 - A waste disposal facility for pulverised 
fuel ash, furnace bottom ash or gypsum; and (b) the partial decommissioning 
of the affected portion of the West Coal Stockyard is also classified as a DP 
under Item 15, Part II, Schedule 2 - A store for coal and ores with a storage 
capacity exceeding 200 tonnes. Hence, the construction and operation of the 
2012 Scheme will require an Environmental Permit (EP) under the 
Environmental Impact Assessment Ordinance (EIAO) . As the potential 
environmental impacts associated with the construction and operation of the 
2012 Scheme is unlikely to be adverse, CAPCO was granted permission to 
apply directly for the EP on 27 June 2012. The Director of Environmental 
Protection issued an EP (EP-441/2012) to the CAPCO on 23 July 2012. The 
layout plan of the 2012 Scheme shown in the current EP is shown in Figure 1.1. 
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1.2 PURPOSE AND OBJECTIVES OF THIS REVIEW 

CAPCO is currently reviewing the design of the 2012 Scheme taking account 
of the anticipated reduction in ash production due to the Government strategy 
to reduce the coal-fired power generation in the future; and potential 
reduction of the stormwater runoff catchment areas and availability of spare 
water storage tanks on site. A new scheme is being developed (hereafter "the 
2017 Scheme"). The key changes to the 2012 Scheme are summarised as 
follows: 

• The proposed 5 new PF A silos will not be required. 

• Two existing PF A silos will be demolished and replaced by one new silo; 

• New grinding plant will not be required; 

• Dimension of the west coal stockyard for decommissioning is updated; 

• Re-routing of the ash transfer pipeline is not required; 

• New water lagoon to be replaced by above ground water tanks; 

• Modification works at the existing water lagoons are not required; and 

• Addition of a process water polishing unit to enhance the water quality 
for reuse within the power generation process. 

The layout plan of the 2017 Scheme is shown in Figure 1.2. All design 

changes are within the CPPS boundary. 

With the proposed changes, a Variation of Environmental Permit (VEP) is 
required for EP-441/2012. In supporting the application for the VEP, update 
of information presented in the Project Profile will be required and hence the 
implications of such changes would need to be reviewed from the perspective 
of the EIAO in this Environmental Review (ER) Report. 

The purpose of this ER Report is: 

• to identify and assess the key environmental implications (including air 
quality, noise, water quality, waste management, land contamination and 
landscape and visual) to the findings of the Project Profile with the 
implementation of the 2017 Scheme; 

• to demonstrate that the proposed variations will not constitute material 
change to the environmental impact of the project with the mitigation 
measures in place; and the Project complies with the requirements 
described in the EIAO-TM; and 

• to describe the proposed amendment to EP-441/2012. 
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Figure 1.1 
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Figure 1.2 
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1.2.1 Structure of this Report 

The remainder of this report is set out as follows: 

• Section 2 describes the proposed changes; 

• Section 3 presents an assessment of the potential impacts on the 
environment with the proposed changes, compares the findings in the 
Project Profile and reviews the adequacy of environmental mitigation 
measures in the Project Profile; 

• Section 4 concludes the findings of the environmental review; and 

• Section 5 presents the proposed variation to the Environmental Permit 

No. EP-441/2012. 
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2 

2.1 

2.1.1 

Table 2.1 

2.1.2 

PROPOSED CHANGES TO THE DESIGN SCHEME 

DESIGN SCHEME 

Ash Handling and Utilisation Facilities 

The key changes to the design of the ash handling and utilisation facilities 
from the 2012 Scheme is shown in Table 2.1 and illustrated in Figure 2.1. The 
locations of the facilities of the 2017 Scheme are shown in Figure 1.2. 

Changes to the Ash Handling and Utilisation Facilities 

Item 2012 Scheme (Section 1.7.1 of Proposed Changes in the Justifications for the 
the Project Profile) 2017 Scheme Change 

1 Construction of 1 new 1,800 Not required Ash generation quantity is 
tonnes Buffer Silo for storage reduced and the existing 

of raw pulverised fuel ash silos have adequate capacity 
(PFA) 

2 Enhancement of the existing Enhanced transfer system Ash transfer can use the 
PFA handling and is not required and repair existing system without 
transportation system works to existing system constructing new pipework 

only so as to minimize excavation 
works. 

3 Demolition of 2 existing 750 Same and replace by the New silo to be kept at the 
tonnes classified PF A silos construction and existing location to avoid 

installation of 1 new PF A construction of new ash 
silo with a capacity of 750 transfer system 
tonnes to replace the 2 
demolished classified PFA 
silos 

4 Construction and installation Not required Ash generation quantity is 
of 4 new PF A silos, each with reduced and less PF A 
a capacity of 2,000 tonnes storage silos are required 

5 Partial decommissioning of a Decommissioning Optimization of catchment 
part of west coal stockyard dimension is revised area 

6 Installation of a new grinding Not required Outlets for the off-
plant specification PF A have been 

identified. 

As shown in Table 2.1 and Figure 2.1, the scale of the works in the 2017 Scheme 

is reduced as a result of a lower projected PFA generation quantity and 
identification of outlets for off-specification PFA. The evaluation of potential 
environmental impacts associated with the construction and operation of the 
2017 Scheme are provided in Section 3. 

Water Management Facilities 

The key changes to the design of the water management facilities from the 
2012 Scheme is shown in Table 2.2 and illustrated in Figure 2.2. Under both 
2012 and 2017 Schemes, the design of the water management facilities assume 
zero discharge from the water storage facilities under normal operating 
conditions up to 1 in 50 years rainstorm events. 
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Table 2.2 Key Changes to the Water Management Facilities 

Item 2012 Scheme (Section Proposed Changes in the Justifications for the Change 
1.7.2 of the Project 2017 Scheme 
Profile) 

1 Construction of a new Construction of a new Use of above-ground tank to 
water lagoon of capacity above-ground water tank minimise soil excavation 
52,600 m3 for storage of returned 

process water, with 
capacity of approximately 
7,000 m3. 

2 Modification to the two Not required 1) Avoid disturbance to the 
existing water lagoons to existing lagoons 
increase their storage 2) Existing spare water tanks 
capacity through lowering have adequate capacity for 
their base slabs by the storage of stormwater 
excavation 

3) Smaller stormwater storage 
requirement due to : 

Rearrangement of 
drainage catchment to 
collect non-contaminated 
stormwater from i) the 
rooftop of buildings and 
the surrounding access 
road shown in Annex A 
and ii) the 
decommissioned area of 
the West coal stockyard 
for discharge into the 
stormwater drainage 
system and subsequent 
discharge into the sea . 
(refer to Annex A) 

Reuse of the collected 
stormwater in the fuel 
gas desulphurisation 
(FGD) system 

3 lnstallation of 2-stage Installation of a 2-stage Further enhance the water quality 
hydro-cyclone separation filter and a process water for reuse within the power 
facilities to reduce polishing unit generation process 
suspended solids (SS) 
levels in the returned 
process water 

4 Installation of associated Stage 1 filter to replace Proven technology serving the 
equipment to handle hydro-cyclone same purpose 
solids from hydro-cyclone 
or to allow SS to settle in 
the lagoon 

5 Modification of the Same 
existing stormwater runoff 
distribution system to 
enhance temporary 
storage of stormwater 
runoff in the coal 
stockyard prior to 
discharge to lagoons 
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2.2 

2.2.1 

Table 2.3 

2.2.2 

------- ---

As shown in Table 2.2 and Figure 2.2, the required storage capacity of the water 
management facilities is reduced in the 2017 Scheme. The drainage 
rearrangement works, which is described in Section 2.2.3, will ensure only 
clean stormwater from the decommissioned area of the West Coal stockyard 

be directly discharged to the sea. The evaluation of potential environmental 
impacts associated with the construction and operation of the 2017 Scheme are 
provided in Section 3. 

CONSTRUCTION METHODOLOGY 

Ash Handling & Utilisation Facilities 

The key changes to the construction method of the ash handling and 
utilisation facilities from the 2012 Scheme are shown in Table 2.3. 

Construction Method of the Ash Handling and Utilisation Facilities 

Item 2012 Scheme (Section 1.8.1 of the Project Profile) 2017 Scheme 

1. Diversion of existing utilities and reprovisioning Remain valid 
of the affected utilities - involving localised 
excavation works, flame cutting and welding 

2. Construction of a 1,800 tonnes Buffer Silo - Not required 
involving foundation and concreting works, 
welding of pre-fabricated steel silos or in situ 
casting of concrete silos 

3. Upgrading of the ash handling system - Remain valid 
involving minor ground breaking, flame cutting 
and lifting 

4. Construction of a 2x 300mm ash handling and Not required 
distribution pipelines - involving minor ground 
breaking, welding, concreting and lifting 

5. Construction of 3 x 2,000 tonnes classified PFA Not required 
Storage Silos - involving foundation and 

6. 

concreting works, welding of pre-fabricated steel 
silos or in situ casting of concrete silos 

Demolition of the existing 2 x 750 tonnes steel 
silos - involving flame cutting and lifting 

Remain valid 

7. Construction of 1x 2,000 tonnes classified/ ground Construction and installation of 1 
PFA Storage Silos - new PFA silo with a capacity of 

8. 

9. 

involving foundation and concreting works, 

welding of pre-fabricated steel 

silo or in situ casting of concrete silo 

Installation of a Grinding Plant with capacity of 

45 tonnes/hr 

Construction of ground ash pipework 

Water Management Facilities 

750 tonnes. - involving foundation 

and concreting works, welding of 
pre-fabricated steel silo or in situ 
casting of concrete silo . 

Not required 

Not required 

The key changes to the construction method of the water management 
facilities from the 2012 Scheme are shown in Table 2.4. Under the 2017 
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Table 2.4 

2.2.3 

Table 2.5 

Scheme, the new process water tank and process water polishing unit will be 
above-ground structures. The construction of these structures involves 
shallow foundation and concreting works, welding of pre-fabricated steel tank 
and equipment. 

Construction Method of the Water Management Facilities 

Item 2012 Scheme (Section 1.8.2 of the Project Profile) 

1. 

2. 

3. 

4. 

5. 

Diversion of existing pipework - involving localised 
excavations, flame cutting and welding; 

Construction of a new water lagoon (Lagoon No. 3) -
involvi11g excavation, and concreting works 

Reconstruction of existing Lagoon Nos. 1 and 2 -
involving excavation and concreting works 

Construction of new pipework for the lagoons - involving 
localized excavations, flame cutting, welding and 
concreting 

Construction of perimeter walls for the west coal 
stockyard - involving excavation, concreting and lifting 

Partial Decommissioning of the West Coal Stockyard 

2017 Scheme 

Remain valid 

Not required 

Not required 

Not required 

Not required 

The key changes to the method of decommissioning the west coal stockyard 
are shown in Table 2.5. The decommissioned area will be left as an open 
space and will be continued as industrial use for the operation of the CPPS. 
No specific uses have been planned in this area. 

Method of the Decommissioning of the West Coal Stockyard 

Item 2012 Scheme (Section 1.8.3 of the 
Project Profile) 

1. The HCV Coal Pile will be removed by 
the Caterpillar Coal Scrapers for 
loading into the 32-tonne truck 

2. After the level of coal pile is lowered, 
the concerned portion of the coal yard 
will be emptied by use of Caterpillar 
Front End Loaders and/ or Dozers 

3. During the clearance of the coal pile, 
coal dust will be suppressed by water 
sprays using the spray guns and water 
browser in a way similar to the existing 
normal operations of the coal stockyard 

4. The pile slope near the cleared area will 
be reduced and fenced off to prevent 
the potential collapse of the coal pile 

ENVIRONMENTAL RESOURCES M ANAGEMENT 
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2.3 

2.4 

2.5 

2.5.1 

2.5.2 

IMPLEMENTATION PROGRAMME 

The duration of construction for the 2017 Scheme (including both the ash 

handling and water management components) will require approximately 32 
months for construction. Construction works will commence in the 1111 

quarter of 2018 for completion by 4111 quarter of 2020. 

INTERFACING PROJECTS 

There are currently no committed interfacing projects in the vicinity of the 

Project site that may contribute to cumulative impacts with the Project. 

ENVIRONMENTAL BENEFITS OF THE PROPOSE CHANGES 

Ash Handling and Utilisation System 

The changes will have the following environmental benefits: 

• Less construction phase environmental impacts (in terms of magnitude) 
as a result of reduced scale of Project works; 

• Avoid potential dust impact and waste disposal associated with 
construction of ash transfer system; and 

• Less dust emission from vent air during operation as a result of reduced 
number of ash storage silos and deletion of the grinding plant. 

Water Management System 

The changes will have the following environmental benefits: 

• Avoid potential construction phase environmental impacts associated 
with the construction of new lagoon and enhancement work at the 
existing lagoons; 

• Less potential dust impact as a result of reduced scale of soil excavation; 
and 

• Make the best use of available existing infrastructure. 
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3 

3.1 

3.2 

Table 3.1 

IMPLICATIONS TO THE FINDINGS OF THE 2012 PROJECT PROFILE 

OVERVIEW OF ENVIRONMENTAL IMPACT ASSESSED IN THE 2012 PROJECT 

PROFILE 

The potential environmental impacts evaluated in the Project Profile for the 

2012 Scheme include air quality, noise, water quality, waste management, 

land contamination and landscape and visual. The Project Profile also 
confirmed there will be no concerns on ecology, fisheries, cultural heritage 

and hazard to life. The Project Profile concluded that the overall 
environmental impacts that could arise from the construction operation of the 
Project are considered minor and anticipated to comply with the assessment 

criteria stipulated in the EIAO-TM with the implementation of general good 
construction site practices and the well proven measures recommended in the 
Project Profile. 

The potential implications to the findings of the Project Profile as a result of 
the design change are discussed in the following section. 

REVIEW OF POTENTIAL ENVIRONMENTAL IMPACTS 

Table 3.1 summarises the potential environmental impacts associated with the 
2017 Scheme, comparing to the 2012 Scheme. 

Potential Environmental Impacts of 2017 Scheme 

Environmental Aspect Potential Impacts 

Air QualihJ (Section 3.2 of the Project Profile) 

Construction Phase 

Operation Phase 

According to the Project Profile, excavation works has been identified 
to be the potential dust generating activities during construction 
phase. The 2017 Scheme will involve less excavation works and 
thus the construction dust emissions are expected to be lower. 
Adverse air quality impact is not anticipated and the conclusion in 
the Project Profile remains unchanged. 

The 2017 Scheme will not involve the operation of a new grinding 
plant and the number of new PFA silos in operation will also be 
fewer. Hence, there will be less dust emission source (filtered vent 
air from grinding plant and storage silos). Adverse air quality 
impact is not anticipated and the conclusion in the Project Profile 
remains unchanged . 

Noise (Section 3.3 of the Project Profile) 

Construction Phase The scale of construction works for the 2017 Scheme is smaller and 

hence will use less Powered Mechanical Equipment (PME). In 
general, noise emission from the construction work of the 2017 
Scheme is reduced. Given the large separation distance (about 
900m) between the works areas and the nearest sensitive receiver at 
Lung Tsai and the screening effects of the existing structures at the 
CPPS, adverse noise impact is not anticipated and the conclusion in 
the Project Profile remain unchanged . 
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Environmental Aspect Potential Impacts 

Operation Phase According to the Project Profile, the operation of the Project will 
involve the use of mechanical equipment equipped on the grinder, 
ash distribution pumps, hydro-cyclones and water pumps etc. The 
2017 Scheme will not involve operation of a new grinding plant and 
enhanced transfer system. TI1e quantity of new mechanical 
equipment to be installed under 2017 Scheme would be fewer. 
Fixed plant noise generated therefore would not exceed that 
predicted in the Project Profile and no adverse noise impact is 
an tici pa ted . 

Water Quality (Section 3.4 of the Project Profile) 

Construction Phase 

Operation Phase 

Under 2017 Scheme, the modification works at existing water lagoons 
will no longer be required . The proposed construction works of the 
above-ground new process water tank and process water polishing 
unit are expected to have smaller footprint, compared with the 
construction of a new water lagoon in the 2012 Scheme. Potential 
water quality impact is expected to be reduced. Adverse water 
quality impact is not anticipated and the conclusion in the Project 
Profile remains unchanged. 

Under both 2012 and 2017 Schemes, the design of the water 
management facilities assume zero discharge from the water storage 
facilities under normal operating conditions up to 1 in 50 years 
rainstorm events. Under extreme rainstorm events, the quality of 
the stormwater to be discharged will comply with the existing licence 
conditions issued under the Water Pollution Control Ordinance by the 
treatment of 2-stage filters under all circumstances. The 
rea rrangement of drainage catchment also ensures only non­
contaminated storm water from the buildings, surrounding access 
road and the decommissioned area of the West Coal stockyard will 
be directly discharged to the sea . Therefore, water quality impact 
due to effluent discharge as predicted in the Project Profile remains 
unchanged . 

Waste Managemen t Implications (Section 3.5 of the Project Profile) 

Construction Phase 

Operation Phase 

2017 Scheme will involve less excavation works. The quantities of 
excavated materials to be generated and disposed of are expected to 
be less than that predicted in the Project Profile. The quantity of 
chemical waste and general refuse to be generated in tlle 2017 
Scheme is expected to be comparable to that of the 2012 Scheme. 
The conclusion in tlle Project Profile remains unchanged. 

Under both 2012 and 2017 Schemes, the grits and settled solids (coal 
particles) in the water management system will be collected and 
returned to the coal stockyard as tlle current practice. TI1e operation 
of the proposed process water polishing unit under 2017 Scheme is 
expected to generate 6 tonnes of dewatered sludge per day and 
requires off-site disposal at landfills. As tlle process water has 
minimal organic matters, tllere will be no odour issues associated 
with the handling, transportation and disposal of tlle sludge at 
landfills. The sludge will be properly dewatered to comply with tlle 
landfill acceptance criterion. The small quantity of sludge to be 
disposed of at landfills is not expected to cause adverse impacts on 
the landfills. 

Land Contamination (Section 3.6 of the Project Profile) 

2017 Scheme will involve less excavation compared to tlle 2012 Scheme. The Contamination 
Assessment Plan (CAP) in tlle Project Profile has been updated with the 2017 Scheme (see 
Annex B). This CAP details tlle past and present land uses of tlle Project Site in relation to 
possible soil and groundwater contamination. TI1e land use changes and site layout under the 
2017 scheme have been reviewed against tl1e 2012 Scheme. The CAP also reviewed tlle 
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3.3 

Environmental Aspect Potential Impacts 

existing data in previous site investigation (SI) which was conducted in accordance with the 
RBRG Practice Guide and the CAP concluded that the previous SI findings are applicable to the 
Project and no signs of soil and groundwater contamination (i.e. below the relevant Risk-based 
Remediation Goals (RBRGs) standards) within the Project Site. Potential land contamination 
impacts are considered insignificant. The conclusion in the Project Profile remains 
unchanged. 

Similar to the situation described in the Project Profile, SI was not conducted at the area of coal 
stockyard proposed for decommissioning as the area is currently occupied by a large coal pile 
and cannot be removed readily without partial decommissioning of the coal yard. The CAP 
has thus recommended to conduct confirmation SI at the proposed decommissioned area of the 
west coal stockyard after partial decommissioning of the west coal stockyard and before 
commencement of the construction works in this area to confirm no land contamination. The 
SI results will be documented in a Contamination Assessment Report (CAR). If 
contamination is identified, the necessary remediation method will be proposed and 
documented in the Remediation Action Plan (RAP) for EPD's approval. If remediation is 
necessary, the CAPCO will clean up the contaminated land according to the approved RAP, 
and a Remediation Report (RR) will be prepared to demonstrate that tl1e concerned area(s) 
have been cleaned up to the relevant RBRG's standards. The RR will be submitted to EPD for 
agreement prior to the commencement of any development or redevelopment works. 

Landscape & Visual (Section 3.8 of the Project Profile) 

The proposed process water tank and process water polishing unit under 2017 Scheme will be 
above-ground structures. They will be designed in a way compatible with the site context. 
The overall visual quality from the visual sensitive receivers would therefore be expected to be 
same as that predicted in tl1e Project Profile . 

REVIEW OF MITIGATION MEASURES 

Based on the findings of environmental impact assessments for the 2017 

Scheme in Section 3.2, mitigation measures recommended in the Project Profile 

for the 2012 Scheme have been reviewed to evaluate their effectiveness and 

applicability to 2017 Scheme. Table 3.2 summarises the mitigation measures 

applicable to 2017 Scheme. 
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Table 3.2 Descriptions of Mitigation Measures for 2017 Scheme 

Environmental Aspect Mitigation Measures 
Air Quality (Section 4.1 of Project Profile) 
Construction Phase 

Operation Phase 

Dust control measures recommended in the Air Pollution Control (Construction Dust) Regulation will be implemented to alleviate the fugitive dust impact, 
including: 
Measures for Construction Activities involving Excavations, Loading and Unloading of Soils 
• All areas involving site clearance and excavations works will be sprayed with water before, during and after the operations to maintain the entire 

surface wet; 
• Restricting heights from which materials are to be dropped, as far as practicable to minimise the fugitive dust arising from unloading/ loading; 
• Erection of hoarding of not less than 2.4 m high from ground level along the major work site boundary (the new process water tank and the new PFA 

storage silo), where appropriate; 
• Immediately before leaving a work site, all vehicles shall be washed to remove any dusty materials from the bodies and wheels. However, wetting of 

materials and surfaces should avoid excessive use of water; 
• Where a vehicle leaving a work site is carrying a load of dusty materials, the load shall be covered entirely by clean impervious sheeting to ensure that 

the dusty materiais will not be released from the vehicle; 
• Any stockpile of dusty materials on-site will be covered entirely by impervious sheeting; and/ or placed in an area sheltered on the top and 4 sides. 

They should also be sprayed with water immediately prior to any loading, unloading or transfer operation to dampen the dusty materials; 

• To reduce the traffic induced dust dispersion and re-suspension, the travelling speed of vehicles within the work sites should be controlled to within 10 

km/h; 
• Any unpaved haul road shall be sprayed with water so as to maintain the entire road surface wet. 

Measures for Partial Decommissioning of the West Coal Stockyard 
• During the clearance of the coal pile, coal dust will be suppressed by water sprays using the spray guns and water browser as existing normal 

operations at the coal stockyard . 

The dust control system of the new PFA silo will comply with the dust emission limit of 50 mg/m3 recommended in the Guidance Note on Best Practicable 
Means for Mineral Works (PFA Classification Plant) (8PM 11/ 2 (96). This is in line with the dust emission limit for existing ash handling systems at CPPS, 
which are regulated under the overall Air Pollution Control Licence for the whole CPPS. No further mitigation measures are required for the operation of the 
new PF A silo. 

Noise (Sec tion 4.2 of Project Profile) 

Construction Phase Good site practice will be recommended to minimise noise impact: 
• Unused equipment should be turned off. PME will be kept to a minimum and the parallel use of noisy equipment/ machinery will be avoided; 

• Regular maintenance of all plant and equipment; 
• Material stockpiles and other on-site structures will be effectively used as noise barriers, where practicable; 
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Environmental Aspect 

Operation Phase 

Mitigation Measures 

• Use of purpose-built movable noise barrier, silencer and quiet plant as necessary. 
Given that the nearest NSR is about 900m away and the plant is screened by other structures within the CPPS, the incremental fixed noise impact at the 
identified NSRs will likely be negligible. No mitigation measures are therefore required for the proposed mechanical equipment under 2017 Scheme. 

Wa ter QualihJ (Section 4.3 of Project Profile) 
Construction Phase Site runoff and drainage impacts will be controlled in accordance with the guidelines stipulated in the EPD 's Professional Persons Environmental Consultative 

Committee Practice No te for Professional Persons, Construction Site Drainage (ProPECC PN 1/94). The implementation of good housekeeping and stormwater 
management practices will ensure that Wa ter Pollution Control Ordinance (WPCO) standards can be met and tha t no unacceptable impacts on the identified 
water sensitive receivers would arise due to the construction and demolition works. The recommended mitigation measures include: 

Measures for Constru ction Site Runoff and Discharge 
Surface runoff from the affected works areas are to be directed towards desilting facilities before discharging into the storm water drainage; 
• Channels, earth bunds or sand bag barrie rs will be provided on-site to properly direct stormwater to the above-mentioned facilities; 
• Existing on-site silt removal facilities, channels and manholes, if any, will be maintained and the deposited silt and grit will be removed regularly, a t the 

onset of and after each rainstorm and to ensure that these facilities are functioning properly at all times; 
• Other manholes, if any, including any newly constructed ones will be adequately covered and temporarily sealed so as to prevent silt, construction 

materials or debris from getting into the drainage system; 
• Open stockpiles of materials on site will be avoided or where unavoidable covered with tarpaulin or similar fabric during rainstorms. Measures will be 

taken to prevent the washing away of construction materials, soil, silt or debris; 
• Sewage arising from the construction workers on-site will be collected by temporary sanitary facilities where necessary e.g. portable chemical toilets . 

Portable toilets will be used coupled with tankering away services provided by a reputable collector; 
• All site discharges will comply with the terms and conditions of a valid discharge licence issued by EPD; 
• Vehicle washing facilities will be drained into desilting facilities before discharge. Water will be recycled on-site wherever possible. It is suggested that 

the wash water from wheel wash basins are either reused for site watering or pumped to the on-site desilting facilities for treatment; 
• Desilting facilities will be checked and the deposited silt and grit will be removed regularly to ensure that they are working properly at all times. 

Protection against Accidental Spillage 
• The works may occasionally involve the handling of fuel and generates a small amount of chemical wastes. It must be ensured that all fuel tanks and 

chemical storage are sited on sealed and bunded areas and provided with locks; 
• If necessary, the storage areas will be surrounded by bunds with a ca pacity equal to 110% of the storage capacity of the largest tank to prevent 

accidentally spillage; 
• Oil and grease removal facilities w ill be provided where appropriate, for example, in area near plant workshop/ maintenance areas, if any; 
• Chemical waste arising from the site will be properly stored, handled, treated and disposed of in compliance with the requirements stipulated under the 

Was te Disposal (Chemical Was te) (General) Regu lation. 
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Environmental Aspect 
Operation Phase 

Mitigation Measures 
Water quality impacts due to effluent discharge during operation of the Project are not anticipated and hence mitigation measures are not required. 

No precautionary measures are required for the water management system during the dry seasons or less severe rainstorm, as the existing lagoons and the 
modified existing water tanks will be able to contain all the collected storm water runoff. The proposed process water polishing unit can further improve 
the quality of water to be reused in the power generation process. 

The surplus stormwater to be discharged during the extreme rainstorm conditions will comply with the existing WPCO discharge licence requirements and 

hence no additional mitigation measures will be required. 
Was te Management Implications (Section 4.4 of the Project Profile) 

Construction Phase To further minimise waste arising and to further reduce the environmental impacts associated with handling, storage and disposal of the wastes generated 
from the construction of the Project, it is recommended to maximise the reuse of the excavated material on site and adopt good site management practice and 
enhance waste segregation on-site to facilitate of recycling certain components of the waste streams, such as metals, papers and plastics. 

The main contractor of the Project shall prepare a Was te Management Plan (WMP), which will become part of the Environmental Management Plan (EMP), with 
reference to the requirements set out in the ETWB TCW No. 19/2.005, Waste Management on Construction Sites and the Practice Note for Authorized Persons and 
Registered Structural Engineers, e.g. Practice No te No. 243 - Construction and Demolition Was te. The WMP shall include monthly Waste Flow Tables (WFT) 
which indicate the amounts of waste generated, recycled and disposed of (including final disposal site), and it should be updated regularly. 

General waste management measures during Cons truction 
• The reuse/ recycling of all materials on-site shall be investigated and exhausted prior to treatment/ disposal off-site; 
• All waste materials shall be sorted on-site into inert and non-inert C&D materials, and where the materials can be recycled or reused, they shall be furth er 

segregated. Inert material, or public fill shall be disposed of at Fill Bank at Tuen Mun Area 38 whilst non-inert materials or construction waste shall be 

disposed of at the WENT Landfill. 
• The contractor shall be responsible for identifying what materials can be recycled/ reused, whether on-site or off-site. In the event of the latter, the 

contractor shall arrange for the collection of the recyclable materials. 
• In order to monitor the disposal of public fill and construction waste at public filling facilities and landfills, and control fly-tipping, a trip-ticket system 

shall be implemented by the Contractor, in accordance with the contract and the requirements of WBTC 31/2004 "Trip Ticket System for Disposal of 
Construction and Demolition Material"; 

• Under the Waste Disposal (Chemical Waste) (General) Regulation, the Contractor shall register as a Chemical Waste Producer if chemical wastes such as 
spent lubricants and paints are generated on-site. Only licensed chemical waste collectors shall be employed to collect any chemical waste generated at 
site. The handling, storage, transportation and disposal of chemical wastes shall be conducted in accordance with the Code of Practice on the Packaging, 
Labelling and Storage of Chemical Was tes and A Guide to the Chemical Was te Control Scheme both published by EPD; 

• A sufficient number of covered bins shall be provided on-site for the containment of general refuse to prevent visual impacts and nuisances. These bins 
shall be emptied daily and the collected waste disposed of to the WENT Landfill. Further to the issue of ETWB TCW No . 6/2002A, Enhanced Specification 
for Site Cleanliness and Tidiness, the contractor will be required to maintain a clean and hygienic site throughout the project works; 

• Toolbox talks should be provided to workers about the concepts of site cleanliness and appropriate waste management procedures, including waste 
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Environmental Aspect Mitigation Measures 
reduction, reuse and recycling. 

Operation Phase The dewatered sludge from the process water polishing unit shall be stored in separated enclosed container on site and shall be disposed of at WENT landfill 
at regular interval. 

Land Contamination (Section 4.5 of Project Profile) 

Based on the recent SI result, signs of land contamination were not identified and no mitigation measures are considered necessary . However, the situation will be reconfirmed after the SI 
work at the coal stockyard proposed in the CAP is completed. The SI results will be documented in a Contamination Assessment Report (CAR). If contamination is identified, the 
necessary remediation method will be proposed and documented in the Remediation Action Plan (RAP) for EPD's approval. lf remediation is necessary, the CAPCO will clean up the 
contaminated land according to the approved RAP, and a Remediation Report (RR) will be prepared to demonstrate that the concerned area(s) have been cleaned up to the relevant RBRG's 
standards. The RR will be submitted to EPD for agreement prior to the commencement of any development or redevelopment works . 
Landscape & Visual (Section 4. 7 of Project Profile) 

No mitigation measures for landscape and visuaJ impacts are considered necessary, as no adverse landscape and visual impacts are identified during the construction and operation of the 
Project. 
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3.4 

Table 3.3 

REVIEW OF MATERIAL CHANGE 

For any changes to a DP, it is necessary to evaluate if the changes will 
constitute a "material change" under the definition of the EIAO. The 
Technical Memorandum of EIA Process (EIAO-TM) described the definition of 
"material change" under the EIAO. 

Although an EIA Report was not prepared for the Project, it is interpreted that 
the environmental performance requirements in the Project Profile for the 
Project should serve as a reference for comparison. Table 3.3 summarized the 
results of the evaluation. It is considered that the 2017 Scheme would not 
lead to any material change to the Designated Project (DP), or to any 
additional or worse environmental impact in accordance with Sections 6.1 and 
6.2 of the EIAO-TM, respectively. As such, the 2017 Scheme is considered as 

conforming to the requirements and findings set out in the Project Profile. 

Summary of Evaluation Results Against Section 6 of the EIAO-TM 

Item Requirements Major Findings Material 
Change? 

6.1 A change to physical alignment, No impacts beyond those predicted iJ1 No 
(a) layout or design of the project the Project Profile are anticipated to be 

causing an environmental impact affectmg existing or planned community, 
likely to affect existmg or planned ecologically important areas or sites of 
community, ecologically important cultural heritage. 
areas or sites of cultural heritage 

Please also refer to Sections 3.2 to 3.3 
above for detailed discussion of the 
assessment of the potential 
environmental impacts associated with 
the adoption of the proposed changes. 

6.1 A physical change resulting m an Under the proposed changes, no No 
(b) mcrease m the extent of reclamation or dredging will be 

reclamation or dredgmg affecting undertaken . 
water flow or quality likely to affect 
ecologically important areas, or 
disrupting sites if cultural heritage 

6.1 An mcrease in pollution emissions Additional pollution emissions or No 

(c) or discharges or waste generation discharges or waste generation due to 
likely to violate guideliJ1es or the proposed changes are not expected 
criteria m this technical to violate guidelmes or criteria m the 
memorandum without mitigation EIAO-lM without mitigation measures 
measures in place m place as assessed in Sections 3.2 to 3.3 

above. 

6.1 An increase iJ1 throughput or scale The scale of the 2017 Scheme is expected No 
(d) of the project leading to physical to be smaller than that predicted m the 

additions or alterations that are Project Profile as described in Section 2. 
likely to violate the guidelines or 
criteria in tl1is technical 
memorandum without mitigation 

measures in place 
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Item Requirements 

6.1 

(e) 

6.2 

A change resulting in physical 
works that are likely to affect rare, 
endangered or protected species, or 
an important ecological habitat, or 
site of cultural heritage. 

The environmental impact of a 
designated project, for which an 
environmental permit has been 
issued, is considered to be 
materially changed if the 
environmental performance 
requirements set out in the EIA 
report for this project may be 
exceeded or violated, even with the 
mitigation measures in place. 

E NVIRONMENTAL RESO URC ES MA NAGEM ENT 

Major Findings 

The Project Profile confirmed there will 
be no concerns on ecology, fisheries, 
cultural heritage and hazard to life. 
The proposed changes described in 2017 
Scheme would not raise concerns on 
endangered or protected species, or an 
important ecological habitat, or site of 
cultural heritage. 

Material 
Change? 
No 

As assessed in Sections 3.2 to 3.3 above, it No 
is predicted that the potential 
environmental impacts associated with 
the proposed changes will not exceed the 
environmental performance 
requirements stated in the Project 
Profile. 

17 
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4 CONCLUSION 

The potential environmental impacts associated with the proposed changes in 
the 2017 Scheme and the corresponding construction works have been 
assessed. The associated impacts are expected to comply with the 
requirements, recommendations and other commibnents set out in the Project 
Profile. The proposed 2017 Scheme for the Project is not considered to 
constitute a material change under the statutory definition of the EIAO. 
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5 

Table 5.1 

PROPOSED VARIATION TO ENVIRONMENTAL PERMITS 

The parts in the current EP that are proposed for amendment are summarised 

in Table 5.1. 

Potential Amendment to the EP-441/2012 

Item 

1 

2 

3 

Parts 

(i) Part B Scale and Scope of 
Designated Project 

Figure 1 

Condition 2.2 of EP-441/2012 

ENVIRONMENTA L R ESOU RCES M ANAGEMENT 

Potential Amendment 

Update the description with 2017 Scheme 

Update with the layout of the 2017 Scheme 

Revise to read " .. .. before the commencement of 
the partial decommissioning works of the west 
coal stockyard." . 

CAPCO 
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1.1 

1.1.1 

1.1.2 

INTRODUCTION 

BACKGROUND 

The Castle Peak Power Company Ltd (CAPCO) currently uses the West Ash 
Lagoons at Tsang Tsui for disposal of surplus ashes, which consist mainly of 
raw Pulverised Fuel Ash (PFA), rejected PFA and Furnace Bottom Ash (FBA) 
generated from the CPPS; and storage of process water/ stormwater runoff 
arising from the Castle Peak Power Station (CPPS). It is anticipated that the 
use of West Ash Lagoon in the future by the Government for the WENT 
Landfill development is going to impact on the daily operations of CPPS, 
especially on ash and stormwater management. 

Currently, there are two Water Storage Lagoons (Lagoons Nos. 1 and 2) at 
CPPS for temporary storage of stormwater runoff collected from the coal 
stockyards and process water from the operation of CPPS which can be reused 
for the operation of CPPS. Surplus storm water is pumped to the West Ash 
Lagoon which can be pumped back to CPPS for reuse, if required. Without 
the West Ash Lagoon, there will be limited temporary storage capacity for 
stormwater runoff collected from CPPS. During the summer months, 
surplus stormwater will have to be discharged to the sea. During the winter 
months, there will be shortage of rainwater and the shortfall will have to be 
augmented by town water supply. 

The 2012 Scheme 

A design scheme was put forward in 2012 to enhance ash utilization and 
water management facilities at the CPPS before handing over of the West Ash 
Lagoon to the Government (hereinafter referred as 'the 2012 Scheme'). 

The 2012 Scheme proposed construction works to increase the storage capacity 
of the existing lagoons (Lagoons Nos. 1 and 2) at the CPPS, enhance the re-use 
of storm water collected for the operation of the CPPS, and increase ash 
utilisation by adding new buffer silos, PFA handling and transport system 
and a PF A grinding plant. The 2012 Scheme is a Designated Project (DP) 
under the Environmental Impact Assessment Ordinance (EIAO) and a Project 
Profile was submitted under the EIAO to apply directly for an Environmental 
Permit. An EP (EP-441/2012) was issued by the Director of Environmental 
Protection in 2012. The layout plan of the 2012 Scheme shown in the current 
EP is shown in Annex A. 

The 2017 Scheme 

CAPCO is currently reviewing the design of the 2012 Scheme taking account 
of the anticipated reduction in ash production due to the Government strategy 
to reduce the coal-fired power generation in the future; and potential 
reduction of the storm water runoff catchment areas and availability of spare 
water storage tanks on site. A new scheme is being developed (hereafter "the 
2017 Scheme"). The key changes to the 2012 Scheme are summarized as 
follows. 
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1.1.3 

1.2 

• The proposed 5 new PF A silos are not required. 

• Re-construction of a new 750 tonne PF A silo to replace the demolition of 
2 exiting PFA silos instead; 

• New grinding plant will not be required; 

• Dimension of the west coal stockyard for decommissioning is updated; 

• Re-routing of the ash transfer pipeline is not required; 

• New water lagoon to be replaced by above ground water tanks and 
excavations are not required; 

• Modification works at the existing water lagoons are not required; and 

• Addition of a process water polishing unit to enhance the water quality 
for reuse within the power generation process. 

The layout plan of the 2017 Scheme is shown in Annex B. All design changes 
are within the CPPS boundary. 

Land Contamination Assessment 

CAPCO has commissioned ERM-Hong Kong, Limited (ERM) to apply for a 
Variation of Environmental Permit (VEP) of the approved EP (EP-441/ 2012). 
In supporting the VEP application, an Environmental Review (ER) Report was 

prepared to identify and assess the key environmental implications based on 
the proposed changes and implementation of the 2017 Scheme. 

As part of the ER Report, a land contamination assessment of the works areas 
of the Project (the Site) has been carried out. This Contamination Assessment 
Plan (CAP) is prepared to identify potential sources of soil and/ or 
groundwater contamination due to past and present operations at the works 
area. As the design and geological coverage between 2012 Scheme and the 
2017 Scheme have been changed, the CAP in the Project Profile will need to be 
updated. Therefore, this CAP is prepared as part of the ER of 2017 Scheme, 
is prepared with a new assessment area (see Annex B) and will supersede the 

CAP in the Project Profile. 

OBJECTIVE OF THE CAP 

This CAP details the past and present land uses of the Site in relation to 
possible soil and groundwater contamination at the Site. This CAP reviewed 
the change of land use and site layout under 2017 Scheme against the 2012 
LCA, evaluated the existing data in previous Site Investigation and concluded 
whether the findings are still valid and representative. This CAP also 

determined the need and methodology for an intrusive site investigation (SI) 
of the Project Site to identify the nature and extent of on-site contamination (if 
any). If required, the findings of the SI will be evaluated and reported in the 
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1.3 

Contamination Assessment Report (CAR). If the SI results indicate that the 
soil and/ or groundwater to be excavated or extracted for the construction of 
the Project exceed the Risk Based Remediation Goals (RBRGs) of 
corresponding future land uses, a Remediation Action Plan (RAP) will also be 

prepared. All the CAP, CAR and RAP will be submitted to the 
Environmental Protection Department (EPD) for approval. 

If remediation is deemed necessary, the project proponent shall clean up the 
contaminated land or site(s) according to the approved RAP, and a 
Remediation Report (RR) to demonstrate adequate clean-up should be 
prepared and submitted to EPD for endorsement prior to the commencement 
of development or redevelopment works. 

STRUCTURE OF THIS CAP 

This section introduces the background of the Assignment, while subsequent 
Sections are structured according to the assessment methodology for 
contaminated sites. 

• Section 2 outline the statutory requirements and the evaluation criteria for 
this land contamination assessment; 

• Section 3 describe the project components and the associated construction 
works; 

• Section 4 presents the findings of the site appraisal, including site survey, 
information on the past and present land uses, etc; 

• Section 5 proposes the land contamination investigation programme to 
assess the potential contamination in the Site, if applicable; and 

• Section 6 presents the conclusion and recommendations. 

This CAP is also supplemented by the following annexes: 

Annex A Layout Plan of the 2012 Scheme and 2017 Scheme 

Annex B Works Areas of the 2017 Scheme 

Annex C Selected Site Photographs 

Annex D Referenced Aerial Photographs 

Annex E Chemical Waste Producer Registration and Letter from FSD on Fire 
Incidents, Chemical Spillage and DG Storage 

Annex F Previous Ground Investigation Borehole Logs 

Annex G Sampling Location Plan 

Annex H Details of Pilot Land Contamination Assessment 
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Annex I 

Annex J 

Schematic Drawing of Groundwater Monitoring Well 

Risk-Based Remediation Goals 
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2.1 

2.2 

STATUTORY REQUIREMENTS AND EVALUATION CRITERIA 

STATUTORY FRAMEWORK 

Annex 19 of the Technical Memorandum on EIA Process (TM) requires that 
the Project Proponent of DPs shall give consideration to the historical land 
uses which have the potential to cause or have caused land contamination. 
Being one of the listed land uses as power plant, submission of a CAP to EPD 
for endorsement is required. 

The following key guiding documents are to be referenced for land 
contamination assessment: 

• Guidance Manual for Use of Risk-based Remediation Goals for 

Contaminated Land Management (the RBRGs Guidance Manual); 

• Guidance Note for Contaminated Land Assessment and Remediation (the 
RBRGs Guidance Note); and 

• Practice Guide for Investigation and Remediation of Contaminated Land 
(the RBRGs Practice Guide). 

The following legislation, documents and guidelines may cover or have some 
bearing upon the assessment of contamination and the handling, treatment 
and disposal of contaminated materials for the Project:. 

• Water Pollution Control Ordinance (WPCO) (Cap 358); 

• Waste Disposal Ordinance (WOO) (Cap 354); 

• Waste Disposal (Chemical Waste) (General) Regulation (Cap 354C); and 

• Code of Practice on the Packaging, Labelling and Storage of Chemical Wastes. 

SELECTION OF RBRG LAND USE SCENARIO 

In accordance with Section 2 of the RBRGs Practice Guide, the site's future 

land use and the appropriate set of RBRGs corresponding to the land use 
scenarios should be determined prior to the site appraisal. The Hong Kong 
RBRGs were developed for four different post-restoration land use scenarios, 
namely: 

• Urban residential, 

• Rural residential, 

• Industrial, and 

• Public parks. 
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As the proposed Project comprises engineering works for the enhancement of 
ash utilisation and water management systems, and the future land use of the 
Site will be continually as industrial use for the operation in the CPPS, the 
RBRGs conceptual site model under industrial land use scenarios will be 

adopted. 
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3.1.1 

3.1.2 

DESCRIPTION OF THE PROPOSED PROJECT 

The Project comprises two components, one for enhancement of the existing 

water management facilities and one for enhancement of the ash handling and 

utilisation facilities at CPPS. 

Enhancement of Water Management Facilities 

At present, the storm water runoff collected from the coal yard and boiler 

backyard catchment areas is treated by sedimentation in the Lagoon Nos. 1 
and 2. The current practice encourages on-site utilisation of the stormwater 

runoff collected at the CPPS with surplus water pumped to the Tsang Tsui 

PFA Lagoons. It is proposed to enhance the water management facilities by: 

• Construction of a new above-ground process water tank for storage of 

returned process water, with capacity of approximately 7,000 m 3; 

• Installation of a two-staged filter (i .e. grit removal) to reduce the 

suspended solids (SS) levels in the process water collected from the power 

generation system and a process water polishing unit to further enhance 

the water quality in the reuse water tank for reuse within the power 

generation process; 

• Installation of associated equipment for handling solids generated from 

the filters or to allow the settlement of solids in the lagoon; and 

• Modification of the existing stormwater runoff distribution system to 

enhance the temporary storage of stormwater runoff in the coal 

stockyards. 

Enhancement of Ash Handling & Utilisation Facilities 

Currently, the surplus raw PFA is mixed with water to form slurry and then 

pumped to Tsang Tsui Ash Lagoon (TTAL) through a dedicated pipeline 

system and the surplus rejected PFA (oversized PFA) is mixed with small 

amount of water to form conditioned PF A and then transported to the TT AL 

by dump trucks. It is proposed to enhance ash handling and utilisation by: 

• Diversion of existing utilities and reprovisioning of the affected utilities -

involving localised excavation works, flame cutting and welding 

• Demolition of 2 existing 750 toru1es steel ash silos - involving flame 

cutting and lifting; and 

• Construction of a new 750 tonnes PF A Storage Silos -involving 

foundation and concre ting works, welding of pre-fabricated steel silo or 

in situ casting of concrete silo. 

To optimise the storm water drainage catchment, part of the west coal 

stockyard will be decommissioned . It is proposed to decommission by: 
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Table 3.1 

• HCV Coal Pile removal by the Caterpillar Coal Scrapers for loading into 
the 32 te truck; 

• After the level of coal pile is lowered, the concerned portion of the coal 
yard will be emptied by use of Caterpillar Front End Loaders and/ or 
Dozers; 

• During the clearance of the coal pile, coal dust will be suppressed by 
water sprays using the spray guns and water browser in a way similar to 
the existing normal operations of the coal stockyard; and 

• Construction of a shallow U channel along the edge of the 
decommissioned area along the new coal stockyard boundary to collect 
stormwater runoff from the coal pile. 

The decommissioned area will be left as an open space. No specific uses 
have been planned in this area. 

ASSESSMENT AREA 

For the construction of the abovementioned equipment and facilities, it is 
anticipated that construction works will be undertaken at four (4) works areas 
within the Site. The assessment areas of this CAP will comprise these four 
works areas of this Project. Annex B presents the locations and boundaries of 
these four works areas. 

Areas Identified with Construction Works for the Project 

Associated Works Areas 

Works Area A: Contractor Village 

Proposed Project Components 

Process Water Polishing Unit, Process Water Tank and 

Stage 2 Filters 

- - --- ------------·· ·-------- -- -------·-
Works Area B: South of Lagoon No.1 Stage 1 Filters 

- - ------------····-··-·-··-·-·-.. ------··----··--·-··-·--·· -- -·-··-·- .. -- ... ·-- ····- .. ···-··-----··---··· 
Works Area C: West CoaJ Stockyard 

Works Area D: Existing Ash Silos 
aJong Sea Bank Road West 

E NV IRONMENTA L R ESOU RC ES M ANAGEMENT 

Partial Decommissioning of West Coal Store 

Existing Silos Al & A2 to be demolished and to re­
construct Silo Al 
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4.1 

4.2 

4.3 

SITE APPRAISAL FINDINGS 

The site appraisal comprises site walkover, review of historical aerial 
photographs and maps, review of historical spillage and leakage records, and 

review of previous SI conducted at the Site. 

SURROUNDING LAND USE OF THE ASSESSMENT AREA 

The CPPS is situated along the Lung Mun Road of Tuen Mun. Surrounding 
land uses of the neighbouring environment of the assessment areas are 
summarised as follow: 

North: Villages along the Lung Mun Road such as the Tung Tsui Village and 
Sha Po Kong Village. Further north is Lung Kwu Tan. 

East: Mong Fat Mountain. 
Island Cement Plant. 

Southeast of the assessment area is the Green 
Further southeast is the Shui Wing Steel Mill. 

South: The shore of Urmston Road Navigation Channel (also known as 
Dragon Drum Channel, a broad body of water between Lantau 
Island and Tuen Mun, which forms an inshore passage between the 
northwest end of Victoria Harbour and the mouth of the Pearl River). 

West: The shore of Urmston Road Navigation Channel. 

A site location map showing the overview of assessment area and 
surrounding land uses is presented in Annex A. 

SITE WALKOVER FINDINGS 

Site walkover of these four works areas were conducted on 15 August 2017. 
Findings of site observations were summarised in Table 4.1 using the 
'Standard Form 3.1 - Current Use' in accordance with the RBRGs Guidance 

Manual. Annex C presents the selected photographs of these works areas. 

REVIEW OF PAST LAND USES 

A review of past land uses at these four works areas were conducted by 
reviewing the aerial photographs in the years of 1976, 1981, 1984, 1996, 2001, 
2003, 2006, 2008, 2013 and 2016. The aerial photographs and topographic 
maps were obtained from the Surveys and Mapping Office of the Lands 
Department. Key changes of site setting observed within each works areas 
were summarised in Table 4.2 by using the 'Standard Form 3.2 - Past Use' in 
accordance with the RBRGs Guidance Manual. The referenced aerial 

photographs are attached in Annex D. 
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Table 4.1 Standard Fann 3.1 Summary of On-Site Land Use - Current Use 

Works Areas Type of On-site Property Date 
Facility/Business Land Use Began 

Works Area A: Industrial 
Contractor 
Village 

Works Area B: Industrial 
South of 
Lagoon No. 1 

Works Area C: Industrial 
West Coal 
Stockyard 

Works Area D: Industrial 
Existing Ash 
Silos along Sea 
Bank Road 
West 

ENVIRONMENTAL RESOURCES M ANAGEMENT 

Open Storage 2008 
Contractor office 

Contractor office 2006 

Open storage 1986 

Coal ash storage 1989 

Description of Site Walkover Findings 

Works Area A was used as on-site container office for the contractors of the 
Emission Control project in CPPS. The flat concrete paved area is vacant 
during the time of site visit. 

Works Area Bis occupied by a contractor for material storage. The area is 
fully concrete paved. Maintenance materials and repairing tools were stored 
inside temporary fenced storage area. 
-- -~--- - --- -

Works Area C was used for open stockpile of coal. Ground conditions of the 
area could not be inspected as the entire area was homogeneously covered by 
coal. 

Owner or 
Occupier 

CAPCO / 
Various 
contractors 

CAPCO / 
Contractor 

CAPCO 

---- --- --------- ··-· ------- ·-· ·-

Two PFA storage silos were installed in this area to store dry PFA produced as CAPCO 
a by-product from the combustion of coal in CPPS. The silos were elevated 
by metal structure and served by two compressors sets on ground. The 
ground was concrete paved. No significant sources of soil and groundwater 
contamination were observed within the area covered under the existing silos. 
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Approximate 
Size of On-site 
Property (mJ) 

6,500 

630 

16,000 

350 

Off-site 
Property 
Affected? 

No 

No 

No 

No 
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Table 4.2 Standard Form 3.2 Summary of On-Site Land Use - Past Use 

Works Areas Type of On-site Property Date Description of Site History Owner or 
Occupier Facility/Business Land Use Began/ 

Works Area A: Industrial 
Contractor 
Village 

Works Area B: Industrial 
South of 
Lagoon No. 1 

Works Area C: Industrial 
West Coal 
Stockyard 

Works Area D: Industrial 

ENVIRONMENTAL R ESOURCES M ANAG EMENT 

Open Storage 
Contractor office 

Open Storage 

Open storage 

Period 

1981 Reclamation completed and the CPPS was under construction. 
Temporary low-rising housing structures/ container offices were 
observed within this works area. 

1996 The area of the current Contractor Village was occupied by three 
consecutive buildings, which resembled warehouses/ workshops. The 
ground appeared to be concrete paved. 

2001 The buildings observed in 1996 were demolished and replaced by some 

2003-

2008 

temporary structures on concrete paved ground. 

The concrete paved grounds were used for material storage and were 
occupied by container offices. Minor machine/ equipment repairing and 
maintenance activities were observed in some sheltered areas. Open 
areas were observed being used for storage of metal slJ'uctures. 

2017 All container offices and materials were removed from the Contractor 
Village Area. 

CAPCO / 
Various 
contractors 

... >M•• •M ·- MO H•H•O o••-••••••••••-••••••• •••••• -··-•• • .,,, _______ _ 

1996 The works area was mostly vacant as shown in aerial photographs since CAPCO / 
1996. Minor construction material storage was observed in year 2013.. Contractor 

1981 Reclamation completed and the CPPS was under construction. CAPCO 
Constructions (Temporary low-rise housing structures / container 
offices / workshops) were fow1d within tl1e soutl1ern part of the works 

area . . 

1984 Part of the works area was constructed with three consecutive single -
storey buildings which resembled warehouses/ workshops. The Coal 
Store A was established. 

1986 The warehouses were removed. The whole works area was used as 
Coal Store A. 

Coal ash storage 1984 The area was vacant land. CAPCO 
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Size of On-site 
Property (m3) 

6,500 

630 

16,000 

350 

Off-site 
Property 
Affected? 

No 

No 

No 
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Works Areas 

Existing Ash 
Silos along Sea 
Bank Road 

West 

Type of On-site Property Date 
Facility/Business Land Use Began/ 

Period 

1984 -
1990 

ENVIRONMENTAL RESOURC ES MANAGEMENT 

Description of Site History 

The ash silos were erected during this period. 
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4.4 

Table4.3 

REVIEW OF HISTORICAL SPILLAGE AND LEAKAGE RECORD 

Enquiries were made to the EPD and CAPCO on chemical waste producer 
record and historical spillage and leakage records at CPPS. A visit to the 
Chemical Waste Collection Licensing Section of the EPD Territorial Control 
Office was arranged and information related to chemical waste producer 
registered in CPPS was extracted. A total of 19 chemical waste producers 
were registered in CPPS. Table 4.3 summarised the list of chemical waste 
producers and their business nature. Upon further confirmation with 
CAPCO in 2017, all chemical waste producers were no longer active in CPPS 
except for the one held by CLP Power Hong Kong Ltd (i.e. no 9, CLP). In 
addition, none of these chemical waste producing activities, including the one 
held by CLP, were conducted within Works Areas A to D. A copy of 
chemical waste registration is provided in Annex E. 

An information request was sent to CAPCO and FSD regarding the records of 
any historical chemical spillages, fire incidents and Dangerous Goods (DG) 
storage within the Works Area A to D. According to the information 
provided by CAPCO, DG stores were not located within Works Areas A to D. 
CAPCO also confirmed that no chemical spillage incidents and fire incidents 
were recorded within the Works Areas A to D. Information provided from 
FSD is provided in Annex E. 

List of Chemical Waste Producers Registered in CPPS 

Company Name (English) 

1. ABB (HK) Ltd. 

Company Name (Chinese) 

N/A 

Business Nature 

Mechanical/ Electrical 
Engineering 

2. Atlantic Projects Co.(HK) Ltd. N/ A Engineering construction 

3. Barclay Mowlem (HK) Ltd. 
-- -

4. BEC Specialist (HK) Ltd. 

5. Chevalier (Envirotech) Ltd. 

6. Chevalier (Envirotech) Ltd. 

7. China Harbour Engineering 
Co. Ltd. 

8. Citic Guo Hua Trading 
(Overseas) Ltd. 

9. CLP Power HK Ltd. 

10. Gammon Construction Ltd . 

---- -----
11. Hong Kong Fuji Technology 

Co. Ltd. 

--·--·------------------------·····--------- . 
a ,t1J ,~AH~*-) ii ~it 1,} ~ Construction 

N/A Installation 

Jt.± CJ.IU.!HA.t.t) ii ~R0 ~ Water treatment 

Jt.±UVUHlit)ii ~R0 ~ Water treatment 
(Emission Control Project) 

-·-··------·----··-···-···-----·-----·-····-·-·---- -·------···---·-·-···-·-·- . 
'I' @;lj:~ :r..nii Ht -1f#, 1,} ~ Dredging and piling 

works 

'I'• iii: fJ ii ~it 0 ~ Electricity Generation 
. ............. -----······------·-------·----··----··-···-···--·--··------·--·------------. 
~f1lt~ii ~0 ~ Site formation, foundation 

and road works 

Engineering 

12. Kaidai electric power '.i/11. i.! iii: fJ J! {;l's (~*-)ii ~it 0 ~ N / A 
environmental (HK) Co. Ltd. 

-·--···--······- ------···-----···-·-···- ·- ···--····---····-~·····-·-··---·--···-·-· .. ·- .. ··----·-···--········-······ 
13. Kum Shing (KF) Construction ~#,\,fit ii~ 0 ~ Construction Site 

Co. Ltd. 

14. Kum Shing E&M Ltd. 

15. Thermo Engineering and 
Consultants Ltd . 

ENVIRONMENTAL RESOURCES MANAGEMENT 
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4.5 

4.6 

4.6.1 

Company Name (English) Company Name (Chinese) Business Nature 

16. Thorn Security (HK) Ltd. 

17. WaiLuenDevelopmentLtd. 1tllnil h.:C.f:¥.~f~ 1.,}~ 

18. Wan Chung Construction 
Company Ltd . 

-----
19. YSK2 Engineering Co, Ltd. 

(HYDRO) GEOLOGY AND UNDERGROUND SOIL PROFILE 

system 

Building and Construction 
Engineering 

Construction 

Demolition Works 

In accordance with the records obtained from the CAPCO, ground 
investigations were conducted within some works areas during the Emission 
Control Project at Castle Peak Power Station "B" Units (ref: EIA-123/2006). 

Copies of relevant borehole records are attached in Annex F. The geological 
strata encountered were in general sandy fill materials with gravel sized rock 
fragments (-0 to lm below base of concrete (bbc)), coarse sandy fill with 
cobble and boulder sized rock fragments (-1 to 7m bbc) . Soil samples were 
generally recovered in shallow depths of boreholes. 

REVIEW OF PREVIOUS SITE INVESTIGATION 

Land Contamination Assessment for 2012 Scheme in 2011 - 2012 

A Land Contamination Assessment (hereinafter referred to as 2012 LCA) was 
conducted during the periods between June 2011 and March 2012 for the 
Project Profile of the 2012 Scheme of the Project. Among a total of 46 soil 
samples and 10 groundwater samples (including 3 soil duplicate and 2 
groundwater duplicate samples) taken from 20 sampling locations for the 2012 
LCA, 24 soil samples and 8 groundwater samples (including 2 soil duplicate 
and 1 groundwater duplicate samples) taken from 9 sampling locations (8 
boreholes and 1 trial pit) were located within or near the boundary of Works 
Areas A - D of the 2017 Scheme. No signs of non-aqueous phase liquid 
(NAPL) including stains and abnormal odour were observed during the 
groundwater sampling events. Annex Gland G2 show these 9 sampling 
locations which are located within the Works Areas of the 2017 Scheme. 
Table 4.5 summarises the drilling and sampling details and the analysis results 
of the soil samples. Soil sampling depths were determined based on the 
anticipated full depth of contamination or as required based on the proposed 
excavation depths and previous ground investigation records at these works 

areas. 
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Table 4.5 Summary of Land Contamination Assessment Results during 2012 LCA <a! 

Sampling As-built Coordinate of Drilling Sampling Depths No. of Soil No.of Testing Parameters exceeding RBRGs (Y/N) 
Locations the Sampling Locations Depth (m bbc) Samples Groundwater Heavy Metals <•> TPH<fl VOCsC&> SVOCsCh) PCBs Free Cyanide 

(mbbc) Collected Samples 
CollectedCd) 

Works Area A: Contractor Village (Equivalent to Works Area A: Contractor Village in 2012 LCA) 

CV1 E 810022.07 N 825826.82 4.75 0.5, 1-1.5, 3-3.5, 4-4.5 4 0 N N N N N/A N/A 
-------···-- -· 

CV2 E 810027.90 N 825853.76 10.10 0.5, 1.5, 2.9-3.35 3 1 N N N N N/A N/A 

CV3 E 810055.98 N 825803.87 10.00 0.5, 1.5, 4.28-4.35 3 1 N N N N N/A N/A 
--·-·-- ···--··-----··-·-· -·--·------··-----··· 

CV4 E 810018.43 N 825779.68 10.05 0.5, 1.5, 3.00-3.45 3 1 N N N N N/A N/A 

CVS E 809994.45 N 825836.88 10.05 0.5, 1.5-1.65 3 (b) 1 N N N N N/A N/A 

Works Area B: South of Lagoon No. 1 (Equivalent to the northern part of the Works Area B: No. 1 and 2 in 2012 LCA) 

ETP4 E 809885.14 N 825734.60 3.45 0.5, 1.5, 3.0 3 0 N N N N N/A N/A 

Works Area C: West Coal Stocki1a-rd (Equivalent to the western part of the Works Area F: West Coal Stockyard in 2012 LCA) 

EBH2 E 809375.91 N 826410.24 7.10 0.5 1 1 N N N N N/A N 
--------- ------------···- ----------.. --. 

EBH3 E 809353.89 N 826381.00 7.50 0.4 1 1 N N N N N/A N 

EBH4 E 809335.89 N 826353.30 7.20 0.5, 0.8, 3.70-3.99 4 (c) 2 (c) N N N N N/A N 

Notes: 
(a) Under the 2012 scheme, the Works Areas were defined as follows: Works Area A: Contractor Village; Works Area B: Lagoon No. 1 and 2; Works Area C: South of Lagoon No.1; Works 

Area D: Jetty Road and Sea Bank Road West; Works Area E: West of Ash Classification Plant (ACP) Plant House and ACP Silos; Works Area F: West Coal Stockyard and Works Area G: 
Existing Ash Silos along Sea Bank Road West. 

(b) Soil duplicate sample was collected at 0.5m bbc. 
(c) Soil duplicate sample was collected at 0.5m bbc and groundwater dup licated samples was collected from the well. 
(d) No signs of non-aqueous liquid phase including stains and abnormal odour were observed during the groundwater sampling events 
(e) Heavy Metals: Antimony, Arsenic, Barium, Cadmium, Cobalt, Copper, Lead, Manganese, Molybdenum, Nickel, Tin, Zinc, Mercury, Chromium (Ill) and Chromium (VI) . For groundwater 

samples collected from Works Area A-E in 2012 LCA, no Heavy Metals were tested . For groundwater samples collected from Works Area Fin 2012 LCA, Heavy Metal (Mercury) was 
tested . 

(f) TPH: C6- Cs, Cg- C16 and C17 - C3s 
(g) VOCs: For soil: Acetone, Benzene, Bromodichloromethane, 2-Butanone, Chloroform, Ethylbenzene, Methyl tert-Butyl Ether, Methylene Chloride, Styrene, Tetrachloroethene, Toluene, 

Trichloroethene and Xylenes (Total) 
(h) SVOCs: For soil: Acenaphthylene, Acenaphthene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(g,h,i)perylene, Bis-(2-

ethylliexyl)phthalate, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, Fluorene, Hexachlorobenzene, Indeno(1,2,3cd)pyrene, Naphthalene, Phenanthrene, Phenol and Pyrene. For 
groundwater: Acenaphthylene, Acenaphthene, Anthracene, Benzo(b)fluoranthene, Chrysene, Fluoranthene, Fluorene, Phenanthrene and Py rene . 

N/ A - Such chemical parameter was not tested for the sample. 
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4.6.2 

The laboratory analysis results indicate no exceedances of the RBRGs 
industrial land use for heavy metals, TPH, VOCs and SVOCs for all the soil 
and groundwater samples tested. 

However, as the 2012 LCA was conducted five years ago, more up-to-date 

data should be collected to ascertain any potential contamination at these 
Works Areas during recent years. Also the sampling locations in the 2012 
LCA cannot provide ade.quate coverage of all works areas identified in this 
Project. 

Pilot Land Contamination Assessment for the 2017 Scheme in 2016 - 2017 

According to the new project components in 2017 Scheme provided by 
CAPCO, a Pilot Land Contamination Assessment (PLCA) was conducted 
during the periods between August 2016 and October 2017 in order to provide 

more recent data to cover the Works Areas for this Project. The PLCA aimed 
to verify the ground condition at Works Area A - Contractor Village and 
Works Area B - South of Lagoon No.l, and to assess the land condition at 
Works Area D - Existing Silos Al & A2 along Sea Bank Road West. 

A total of 10 soil samples and 2 groundwater samples (including 2 soil 
duplicates) were taken from 3 sampling locations (2 boreholes and 1 trial pit) 
located within the boundary of Works Area A, Band D of the 2017 Scheme. 
Annex Gl and G2 show the locations of the boreholes and trial pits excavated 
in the PLCA. Annex Hl shows the details of drilling method, sampling 
method and decontamination of equipment. Annex H2 shows the borehole 
logs for these 3 sampling locations. Table 4.6 summarises the drilling and 
sampling details and the analysis results of the soil samples. Soil sampling 
depths were determined based on the anticipated full depth of contamination 
or as required based on the proposed excavation depths and previous ground 
investigation records at these works areas. 

The laboratory analysis results indicate no exceedances of the RBRGs 
industrial land use for heavy metals, TPH, VOCs and SVOCs for all the soil 
samples tested. All the boreholes excavated (except for TPl) were 
converted to groundwater wells and groundwater samples were taken for 
laboratory analysis . All the parameters (including petroleum carbon ranges 
(C6 - Cs and C9 - C16), VOCs, SVOCs) analysed were below the relevant 
detection limits. Petroleum carbon ranges (C17-C3s) were detected in 
groundwater samples collected from AEBHl . However, their concentrations 
were below the RBRGs for industrial land use as well as the solubility limits . 
Annex H3 shows the Standard Forms 3.2 and 3.3 of the RBRGs Guidance 
Manual, the summary tables of the laboratory analysis results and the 
laboratory testing reports issued by ALS. Quality control samples (2 sets of 
field blanks, 2 sets of equipment blanks and 6 sets of trip blank) were taken 
and no evidence of cross contamination was found. Annex H4 shows the 
details of QA/QC practices and corresponding results. 

The sampling locations of the PLCA provided adequate coverage of all the 
Works Areas identified in this Project. The site investigation and soil/ 
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groundwater sampling of the PLCA were conducted during the period 
between August 2016 and October 2017 in accordance with the EPD' s RBRGs 
Guidance Note and Practice Guide. In addition, there were no changes of 
land uses and no significant changes of site operations in the works areas 
since the completion of PLCA. It is therefore considered that the SI data 
collected from the PLCA is valid and representative for the land 
contamination assessment of this Project. 
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Table 4.6 Summary of Land Contamination Assessment Results during updated PLCA 

Sampling As-built Coordinate of Drilling Sampling Depths No. of Soil No. of Testing Parameters exceeding RBRGs (Y/N) 
Locations the Sampling Locations Depth (m bbc) Samples Groundwater 

(m bbc) Collected Samples 
Heavy Metals (dl TPH(•l VOCs<fl SVOCs<&l PCBs Free Cyanide 

Works Area A: Contractor Village 

TPI E: 810038.76 N: 825805.98 1.8 0.5, 1.5 

Works Area B: South of Lagoon No. 1 

AEBHI E: 809886.08 N: 825745.58 9.6 0.5, 1.5, 3.4-3.85, 5.9 

Works Area D: Existing Silos Al and A2 along Sea Bank Road West 

AEBH2 E: 809376.17 N: 826449.67 7.1 0.5, 1.5 

Notes: 
(a) Soil duplicate sample was collected at I .Sm bbc. 

(b) Soil duplicate sample was collected at O.Sm bbc. 

Collected(cl 

2 0 N N 

5(•l 1 N 

3(b) 1 N N 

(c) No signs of non-aqu eous liquid phase including stains and abnormal odour were observed during the grow1dwater sampling events. 

N N N/A N/A 

N N N/A N/A 

N N N/ A N/A 

(d) Heavy Metals: Antimony, Arsenic, Bariwn, Cadmium, Cobalt, Copper, Lead, Manganese, Molybdenum, N ickel, Tin, Zinc, Mercury, Chromium (III) and Chromium (VI). For groundwater 
samples collected, Heavy Metal (Mercury) was tested . 

(e) TPH : C6- Cs. Cg- C16 and C17 - C3s 

(f) VOCs: For soil : Acetone, Benzene, Bromodichloromethane, 2-Butanone, Chloroform, Ethylbenzene, Methyl tert-Butyl Ether, Methylene Chloride, Styrene, Tetrachloroethene, Toluene, 
Trichloroethene and Xylenes (Tota l) 

(g) SVOCs: For soil: Acenaphthylene, Acenaphthene, Anthracene, Benzo (a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(g,h,i)pery Jene, Bis-(2-
ethyThexyl)phthala te, Chrysene, Dibenz(a,h)anthracene, Fluoranthene, Fluorene, Hexachlorobenzene, Lndeno(l ,2,3cd)pyrene, Naphthalene, Phenanthrene, Phenol and Pyrene. For 

groundwater: Acenaphthylene, Acenaphthene, Anthracene, Benzo(b)fluoranthene, Ch rysene, Fluoranthene, Fluorene, Phenanthrene and Pyrene 
N/ A - Such chemical parameter was not tested for the sample. 
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5 

5.1 

Table 5.1 

INTRUSIVE SITE INVESTIGATION PLAN 

PROPOSED SAMPLING LOCATIONS, DEPTHS AND PARAMETERS 

Table 5.1 summarises the number of sampling locations conducted and 

proposed within the Assessment Area. According to the proposed design 
outlined in the ER report, there will be no redevelopment works within the 

Works Area C - West Coal Stockyard except the construction of a shallow U 

channel along the edge of the decommissioned area along the new coal 
stockyard boundary to collect stormwater runoff from the coal pile. Given 
that the entire area within Area Chas been homogeneously covered by coal 
and no future uses are planned (i .e. left vacant) in this area, a total of 19 

investigation boreholes are proposed to further verify the land condition in 
the Works Area C - West Coal Stockyard. 

Annex G3 shows the location of the borehole locations. With reference to tl1e 
RBRG Guidance Manual, the RBRGs for industrial land use criteria were 
adopted for the interpretation of results. The RBRGs for soil and solubility 

limits are extracted and attached as Annex J. 

Proposed Sampling Locations for Further Site Investigation 

Works Area Sampling Locations 
Conducted in the 2012 
LCAand 
2016 - 2017 PLCA 

Proposed Sampling 
Locations to be 
Conducted 

Sampling Locations Sampling Locations 

Works Area A: Contractor Village 6<•l 
Works Area B: South of Lagoon No.1 2Cbl 

Works Area C: West Coal Stockyard 3 (c) 19 (e) 

Works Area D: Existing Ash Silos along 1 (dl 
Sea Bank Road West 

Notes: 
(a) . 2012 LCA: soil and groundwater sampling at CVl, CV2, CV3, CV4 and CVS 

2016-2017 PLCA: soil sampling at TPl 
(b) . 2012 LCA: soil sampling at ETP4 

2016-2017 PLCA: soil and groundwater sampling at AEBHl 
(c) . 2012 LCA: soil and groundwater sampling at EBH2, EBH3 and EBH4 
(d) . 2016-2017 PLCA: soil and groundwater sampling at AEBH2 
(e) . Soil and Groundwater sampling at AEBH3 to AEBH21 will be conducted after the 

clearance of coal stockpile within Works Area C and prior to commencement of the 
construction of the Project. 

Table 5.2 presents the number of sampling locations, their sampling methods, 
the number of samples, and the parameters that will be analysed. Soil 
sampling depths were determined based on the anticipated full depth of 
contamination or as required based on the proposed development, with 

reference to the potential excavation depths of the proposed construction 
works and previous ground investigation records at those particular works 
areas. 
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5.2 

5.3 

Table 5.3 presents the laboratory analytical methods and reporting limits 
proposed for the further SI (same set of methods and limits were also adopted 
in the PLCA). Sampling parameters for both soil and groundwater are 
proposed with reference to chemicals which may be encountered due to 
potential contaminative activities at power plant as stipulated in EPD's 
Guidance Note . 

SITE CONSTRAINTS AT PROPOSED SAMPLING LOCATIONS 

During the PLCA, SI sampling locations proposed in this CAP (AEBH3 to 
AEBH21) are currently located under the coal stockpile. The SI work could 
not be undertaken in this area until the coal stockpile is removed due to safety 
concerns (to avoid the SI being carried out at close proximity to the coal 
stockpile) and the likelihood of cross contamination (soil samples mixed with 
the crushed coal during sampling cannot be ruled out). It is therefore 
proposed that the proposed site investigation will be conducted after the 
clearance of coal stockpile within Works Area C. 

POTENTIAL DERIVATION FROM THE PROPOSED SAMPLING PLAN 

Detailed interpretation of the laboratory analysis results after the completion 
SI will be incorporated in the CAR. By experience, the exact sampling 
locations were subjected to fine adjustment due to site-specific conditions/ 
constraints (e.g. presence of underground utilities, foundations, insufficient 
headroom, spaces occupied by vehicles, etc) during the actual SI. All these 
changes in the borehole locations will be reported in the CAR. 
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Table 5.2 Proposed Sa mpling and Analysis Plan 

Sam pling Coordinate (.a) Drilling Depth and 
Method 

Justification of the Sampling Locations So il Groundwater 
Locations ID 

------ -
Works Area F: w,~l Cl!!!I ~tock~nrd 

AEBH3 E: 809483.40 N: 826508.52 

AEBH4 E: 809500.72 N: 826478.55 

AEBH5 E: 809518.04 N: 826448.58 

AEBH6 E: 809457.16 N: 826493.94 

AEBH7 E: 809474.66 N: 826463.71 

AEBH8 E: 809492.05 N: 826433.57 

AEBH9 E: 809437.44 N: 826473.46 

AEBHlO E: 809453.56 N: 826445.70 

AEBHll E: 809468.41 N: 826419.92 

AEB H1 2 E: 809419.41 N: 826450.16 

AEB H13 E: 809432.41 N: 826427.64 

AEBH14 E: 809444.77 N: 826406.27 

AEB H1 5 E: 809401.40 N: 826426.89 

AEBH16 E: 809421.11 N: 826392.68 

AEBH17 E: 809382.17 N: 826403.35 

AEBH18 E: 809396.82 N: 826378.73 

AEBH19 E: 809360.77 N: 826375.39 

AEBH20 E: 809368. 28 N: 82636232 

AEBH21 E: 809336.66 N: 826349.99 

Notes: 

Borehole, 7m bbc Ground condition verification 
---- ------
Borehole, 7m bbc Grou nd condition verification 

Borehole, 7m bbc Ground condition verificatio n 

Borehole, 7m bl:x: Ground condition verification 

Borehole, 7m bbc Ground condition verifica tion 

Bo rehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Bore hole, 7m blx: 

Borehole, 7m blx: 

Borehole, 7m blx: 

Ground condition verification 

Ground condition verification 

Grou nd condition verification 

Ground condition veri fication 

Ground condition verification 

Ground condition verification 

Ground condition verification 

Gro und co ndition veri ficatio n 

Ground condition verification 

Ground co ndi tion verification 

Grou nd condition verification 

Grou nd condition verification 

Ground condition verification 

Ground condition verification 

(a) Exact coo rdinates to be confirme d by cont-ractor after s ub-surface utili ty sca nning and will be prov id ed in the CAR. 

Sample Depths !'I 

Manual excavation of inspection 

Pit (0-1.5m blx:): 
To manually co llect disturbed 

sam ples at O.Sm and 1.Sm bbc. 

Rotary Drilling of boreholes 
from : 

Continuous d rilling and 

retriev ing o( soil materials for 

visual inspection at every 1 m 

from the bottom of inspect ion 
pit to 2m below soil­

grou ndwater interface fo r PIO 

tes ting. 

To co llect undisturbed 

sa mples a l 3.0m and 6.0m blx:. 

Parameters to be Analysed (<l, (d), Sample Depth 
(<). IQ 

Heavy Metals, Petrole um Ca rbon 

Ra nges, VOCs, SVOCs and free 
Cya nid e 

To collect one groundwat·e r 

sample at sta tic ground wa ter 

level (Grou nd water was located 
at approximately 4 .5 to Sm bbc 

during previous samplin g 
exercises al CPPS). 

(b) Sa mpli ng depths may be changed if the re is presence o ( rock/ big boulders during rotary drilling. Exact sampling locations shall be subjec t to the instructions of land con tarn ination specialist during supervision. 

(c) Heavy Metals: Antimony, Arsenic, Barium, Cad mium, Chro mium III, Chromiu m VI, Cobalt, Copper, Lead, Ma nganese, Mercury, Molybdenum , N icke l, Tin and Zinc. 
(d) Petroleum Ca rbon Ranges: C6-C8, C9-C16, C17-C35; 

(e) VOCs: Aceto ne, Benzene, Bromodichlorome thane, 2- Butanone, Chlorofonn , Ethy lbenzene, Me thyl te rt-Butyl Ether, Methy le ne Chloride, Styrene, Tetrachloroethene, Tolue ne, Trichl oroethene, and Xylenes (fotal); 

Pill'a.meters to be Analysed (d), (~). 

1•1,W 

Heavy Metals (Mercu ry), 
Petroleum Ca rbon Ra nges, 
VOCs, SVOCs and free Cya nide 

(f) SVOCs fo r So il: Acenaphthene, Acenphthy lene, Anlh racene, Benzo(a)a nth racene, Benzo(a)py rene, Benzo(b)fluoranthene, Benzo(g,h,i)perylene, Benzo(k)fluoranthene, bis-(2-Ethylhexyl)phlha la le, Chrysene, Dibenzo(a, h)anthracene, Fluoranthene, Fluorene, 
Hexac hlorobenzene, lndeno{l ,2,3-<:d)pyrene, Na phth alene, Phenanthrene, Phenol, and Pyrene; and 

(g) SVOCs for Ground wa ter: Acenaphlhe ne, Acenphlhy lene, Anthracene, Benzo(b)fluoranthene, Chrysene, Fluoranthene, Flu ore ne, Hexachlorobenzene, Naphthalene, Phenanthrene, and Pyrene. 
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Table 5.3 Laboratory Testing Methods and Reporting Limits 

Test Parameter Soil Groundwater 

Method 

Metals 

Antimony USEPA 6020 

Arsenic USEPA 6020 

Barium USEPA6020 

Cadmium USEPA 6020 
--

Chromium Ill USEPA6020 

Chromium VI USEPA3060 

Cobalt USEPA 6020 

Copper USEPA 6020 

Lead USEPA 6020 

Manganese USEPA6020 

Mercury APHA3112B 

Molybdenum USEPA6020 

Nickel USEPA 6020 

Tin USEPA 6020 

Zinc USEPA 6020 

Petroleum Carbon Ranges 

C6-C8 USEPA 8015 

C9-Cl6 USEPA 8015 

Cl7-C35 USEPA8015 

VOCs 

Acetone USEPA 8260 

Benzene USEPA 8260 

Bromodichloromethane USEPA 8260 

2-Butanone USEPA 8260 

Chloroform USEPA8260 

Ethylbenzene USEPA 8260 

Methyl tert-Butyl Ether USEPA 8260 

MetI1ylene chloride USEPA 8260 

Stryene USEPA 8260 

Tetrachloroetl1ene USEPA 8260 

Toluene USEPA 8260 

Trichloroethene USEPA8260 

Xylenes (Total) USEPA 8260 

SVOCs USEPA 8270 

Acenaphthene USEPA8270 

Acenaphthylene USEPA 8270 

Anthracene USEPA 8270 

Benzo(a)anthracene USEPA8270 

Benzo(a)pyrene USEPA 8270 

Benzo(b)fluoranthene USEPA 8270 

Benzo(k)fluoranthene USEPA 8270 
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Reporting 
Limit (mg/kg) 

1 

Method Reporting 
Limit (µg/L) 

Not Analysed 
----·-·-·--·------- -----

1 

1 

0.2 

1 

Not Analysed 

Not Analysed 

Not Analysed 

Not Analysed 
,-.. ·····--··------- ---------

1 

1 
, .. •,•••••••••,.·---·•••---•rn•-•••-••••-----·--- -

1 

1 

Not Analysed 

Not Analysed 

Not Analysed 

Not Analysed 
·-·-----·-------------

1 Not Analysed 

0.05 APHA 3112B 0.5 

1 Not Analysed 

1 Not Analysed 
-------···-··-" -- --·-··· 

1 Not Analysed 

1 

5 

200 

USEPA 8015 

USEPA 8015 

Not Analysed 

20 

500 
···-----··-··---------·- --------- - . ------

500 USEPA 8015 500 

50 USEPA 8260 500 

0.2 USEPA 8260 5 

0.10 USEPA 8260 5 
···--···---·········-······--~----.. ·---------------

5 

0.04 

0.5 

0.5 

0.5 

0.5 

USEPA 8260 50 

USEPA 8260 5 

USEPA 8260 5 

USEPA 8260 5 

USEP A 8260 50 

USEPA 8260 5 ·-.. ··----..... , _____ ,, ______________ _ 
0.04 USEPA 8260 5 

0.50 

0.1 

1.5 

USEPA 8260 

USEPA 8260 

USEPA 8260 

5 

5 

15 ,_,,_,, ___ ,,,_, _______________ _ 
USEPA 8270 

0.500 USEP A 8270 2 
. ·--·······-.. --·-··-····-··---·-"··----

0 .500 USEPA 8270 2 

0.500 USEPA 8270 2 
__ ,, __ ,,_,,,_, _______ ------- - ------

0.500 

0.500 

0.500 

0.500 
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USEPA8270 

Not Analysed 

Not Analysed 

1 

Not Analysed 
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5.4 

5.4.1 

5.4.2 

Test Parameter Soil Groundwater 

Method Reporting Method Reporting 
Limit (mg/kg) Limit (µy'L) 

Benzo(g,h,i)perylene USEPA 8270 0.500 Not Analysed 
·------ - -- ... 

Bis-(2-Ethylhexyl)phthalate USEPA 8270 5.00 Not Analysed 
--·-··---·----·-.. ··--

Chrysene USEPA 8270 0.500 USEPA 8270 1 
-·------·-··---------------·-·----· 

Dibenzo(a,h)anthracene USEPA8270 0.500 Not Analysed 
-- ---------
Fluoranthene USEPA 8270 0.500 USEPA 8270 2 

·-···-········-·····----- ···-····------·-
Fluorene USEPA 8270 0.500 USEPA 8270 2 
-----·-
Hexachlorobenzene USEPA8270 0.200 USEPA8270 1 

------------·-· 
Indeno(l,2,3-cd)pyrene USEPA 8270 0.500 Not Analysed 
-- --· ----
Napththalene USEPA 8270 0.500 USEPA 8270 2 

·····-···----······-·····- ···-----------
Phenanthrene USEPA 8270 0.500 USEPA 8270 2 

Phenol USEPA 8270 0.50 Not Analysed 
···-·--··---··----··- ···-----»--------

Pyrene USEPA 8270 0.500 USEPA8270 2 

Dioxins/ PCBs 

PCBs USEPA 8270 0.1 USEPA 8270 1 

Other Inorganic Compounds 

Cyanide, free APHA 500CN:L 1 APHA 500CN:L 10 

SAMPLING METHODOLOGY 

Overview 

Borehole drilling has been proposed as the means of sampling to investigate 

for subsequent determination of presence of soil and groundwater 
contamination. Soil boring and sampling will be supervised by a land 
contamination specialist. The soil sampling methodologies are based on 
methods developed by the US EPA, and adapted to Asian standards of 
operation and practices, as appropriate. These methods include 
decontamination procedures, sample collection, preparation and preservation, 
and chain-of-custody documentation as described in the following sections. 

Borehole Drilling 

The borehole will be advanced by means of dry rotary drilling method, i.e. 

without the use of a flushing medium, as far as practicable. 

For safety reasons and to inspect for underground utilities, utility scanning 
will be performed at all proposed borehole locations to ensure clearance of 
underground structures prior to ground disturbance. In addition, an 

inspection pit will be excavated down to 1.5m below ground level (bgl) to 
manually perform underground utility clearance at each of the drillhole 

locations before drilling commences. 

Disturbed soil samples will be collected at the depth of 0.5m and 1.5m below 
base of existing concrete pavement (m bbc) from the excavation pits. Soil 
boring using rotary drill rigs will then be performed from 1.5m bbc to a 

maximum depth of 6m bbc. 
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5.4.3 

5.4.4 

Soil samples will be retrieved at approximately lm intervals for inspection of 
geological characters and for visual inspection for potential contamination 

(such as visual evidence of discolouration, staining, presence of non-aqueous 
liquid phase and abnormal odour). The soil profile with evidence of 
contamination (if any) will be recorded in the drilling log. The log will also 
include the general stratigraphic description, depth of sampling, sample 

notation, and level of groundwater (where encountered). 

Undistributed soil samples will be collected at depths of 3.0m and 6.0m bbc by 
using U76/U100 core. Where there are suspected signs of contamination, 
extra samples will be taken for laboratory analysis . 

Soil Sampling 

The sampling programme will be undertaken with strict adherence to 
appropriate protocols to minimise the potential for cross-contamination 
between sampling locations. The following will be implemented while 

sampling: 

• A ceramic spoon shall be used to collect disturbed soil sampling, which 
will be cleaned between sampling; 

• Where possible, a new set of sampling equipment shall be used for each 
sampling event. If this is not possible then the equipment shall be 
cleaned with a non-phosphate detergent between each sampling event. 
Larger equipment such as drilling rigs, drill rods, casings, shall be steam 
cleaned where possible, or at a minimum pressure jet washed with water 
from the mains. 

• The ceramic sampling spoon, sampling cores and other sampling 
equipments that come into direct contact with the samples shall be 
decontaminated first with fresh water and Decon 90 detergent; rinsed 
with distilled water and air dried prior to the sampling and between 

samples; 

• Clean latex gloves shall be worn during sample collection and changed 
before each sample is collected to prevent cross contamination; 

• The presence of volatile organic compounds (VOCs) from the samples 

shall be screened by using a Photo-ionisation Detection (PID) meter. 
Where PID readings over 20ppm are recorded or where significant visual 
or olfactory evidence of contamination is present, further laboratory 
analysis may be necessary; and 

• The thickness of any free product and groundwater if present at locations 

shall be measured with an interface probe. 

Groundwater Sampling 

Groundwater samples will be collected if groundwater is encountered in the 
boreholes. For boreholes, groundwater monitoring wells shall be installed in 
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5.4.5 

Table 6.4 

5.4.6 

accordance with the instructions given by the land contamination specialist. 
Annex I presents a schematic drawing of groundwater monitoring well for 
reference. 

After the installation of the monitoring wells, the depth of water table at all 
monitoring wells shall be measured in order to delineate the local 
groundwater table contours at the subject site. Well developments 
(approximately five well volumes) shall be carried out to remove silt and 

drilling fluid residing from the wells. The wells will then be allowed to stand 
for a day to permit groundwater conditions to stabilise. 

Groundwater levels and thickness of any free product layer, if present, shall 
be measured at each well before groundwater samples are taken. One 
groundwater sample shall be collected from each well, using a disposable 
Teflon bailer. 

Sample Size 

Prior to sampling, the laboratory responsible for chemical analysis shall be 
consulted on the particular sample size and preservation procedures that are 
necessary for each chemical analysis. Table 6.4 lists the recommended sample 
container types, sizes and preservation method. 

Summary of Sample Container Type, Sizes and Preservation Method 

Test Parameters Container Type, Size and Preservation Method 

Soil 

Heavy Metals 

VOCs / Petroleum Carbon Ranges 

1 x 250ml glass jar with teflon-lined cap 

1 x 250ml glass jar with teflon-lined cap 
----------------fi>••••---·-·-····-· ·-··-··--- •••••-·- ---·--··--·•••· --•-•••••·--··•--•-- -•••··- .. ••• 
SVOCs 1 x 250ml glass jar with teflon-lined cap 

PCBs 1 x 250ml glass jar with teflon-lined cap 
----------------- ·-··· ... -·-···- .. ··-·-···-.. ·--·····-······ .. ·-··--····-········--··-··-·-···--··--·····--·-·-·······--···- ·-

Free Cyanide 1 x 250ml glass jar with teflon-lined cap 

Groundwater 

Metals (Mercury) 1 x 250ml plastic (no preserve) 

TPH / VOCs / Petroleum Carbon Ranges 2 x 40ml amber glass vials (hydrochloric acid) 

TPH / SVOCs / PCBs 1 x 1,000ml amber glass (no preserve) 
- ----------------·-··-· ·····--·· --·········--·-··---·····-·--······ ·--····-········---······-· ·-···-····-··········-- ....... 
Free Cyanide 1 x 250ml plastic (Sodium Hydroxide) 

Sample Handling and Laboratory Analysis 

All samples will be directly collected in laboratory supplied pre-cleaned 
sample bottles. Chain-of-custody documentation will be initiated 

immediately after samples are collected. Containers will be labelled in the 
field with the date, well designation, project name, time of collection and 
analysis to be performed. If the field work is expected to take several days 
and soil samples will be kept chilled with ice (at approximately 4°C) on-site 
and during transport. Samples will be delivered to a Hong Kong Laboratory 
Accreditation Scheme (HOKLAS) accredited laboratory or an equivalent 
laboratory approved by the Engineer, for chemical analyses. All analysis 
shall be conducted according to the test methods accredited by HOKLAS or 
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5.4.7 

5.4.8 

one of its Mutual Recognition Arrangement partners, along with laboratory 
internal Quality Assurance/Quality Control (QA/QC) procedures. 

Quality Assurance/Quality Control Samples 

QA/QC samples will be collected to allow an assessment of the quality of data 
collected. The QA/ QC samples are listed below. 

• At least one field soil duplicate sample and one groundwater duplicate 

sample will be collected for full suite analysis; 

• One field blank per Works Area will be analysed for full suite analysis. 
The field blank will consist of laboratory supplied de-ionized water stored 
in the cooler boxes during sample shipment; 

• One equipment blank per drilling rig mobilised will be collected and 
analysed for heavy metals to account for any potential cross­
contamination due to drilling equipment. De-ionized water is poured 
onto decontaminated sampling equipment, and collected in appropriate 
sampling containers; and 

• One trip blank per trip will be analysed for VOCs to account for any 
potential cross-contamination. 

Health and Safety 

A site health and safety plan shall be prepared before any site work is 
performed at the Site. The health and safety plan shall include: 

• Instruction of works on work procedures, safe practices, emergency 
duties, and applicable regulations; 

• Regularly scheduled meetings of the workers in which the possible 
hazards, problems of the job, and related safe practices are emphasized 
and discussed; 

• Good housekeeping practices; and 

• Availability of and instruction in the location, use and maintenance of 
personal protective equipment. 

The specific safety measures to be implemented during the site work will 

depends on the nature and content of contamination, the site conditions and 
the regulations related to site safety requirements. As a pre-requisite, 
employee compensation insurance and third party insurance must be 
obtained for the workers and site work respectively. In general, the site work 

shall be performed with the following safety measures: 

• Maintain proper safety devices, barriers to minimize hazards during the 

site investigation; 
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• Prohibit smoking and open flames; 

• Develop and maintain a written emergency plan applicable to the land 
contamination site investigation; 

• Maintain equipment in good operating condition and have emergency 
and first aid equipment ready for immediate use, where applicable; 

• Conduct equipment tests to ensure that equipment is properly placed and 
in good operating condition, and that workers are able to respond to 
emergency situations; 

• Require all workers employed or retained by the Contractor, or a 
subcontractor, to at all time wear clothing suitable for the works, weather 
and environmental conditions; and 

• The personnel are required to wear respirator and gloves for vapour 
exposure protection, if necessary. Safety helmet and protective boots 
should be worn. 
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6 

6.1 

6.2 

CONCLUSION AND RECOMMENDATIONS 

CONCLUSION 

The CAPCO proposes to enhance the ash utilisation and water management 
facilities at the CPPS. The Project under the 2017 Scheme will involve 
construction of a new above-ground water tank, a water polishing unit and 2-

stage filters to enhance the quality of the water for reuse within the CPPS, and 
to replace the demolition of 2 existing PFA silos with re-construction of a new 

silo to maintain sufficient storage capacity of ash. 

Four (4) Works Areas (A to D) have been identified for this Project where 
potential sources of soil and groundwater contamination were identified by 

site appraisal, including site walkover, review of past land uses by aerial 
photographs and historical maps, review of historical spillage and leakage 
records, review of geology and underground soil profile, and review of 
previous SI records and a pilot land contamination assessment. The need 
and extent of SI at each works area was also reviewed based on a risk-based 

approach. 

A PLCA was conducted during the period between August 2016 and October 
2017 in accordance with EPD's RBRGs Practice Guide and Guidance Note. 
The site investigation was undertaken at 3 locations (2 boreholes and 1 trial 
pit) in Works Areas A, Band D. All soil and groundwater samples collected 

indicate no exceedance in RBRGs for industrial land use. 

THE WAY FORWARD 

In order to provide adequate coverage of land contamination assessment 

within Works Area C, it is proposed to undertake SI with 19 boreholes evenly 
distributed within the West Coal Stockyard to be decommissioned. As the 
proposed sampling locations are located at the existing coal stockpile, the SI 
cannot be conducted at this stage due to safety consideration and the 
avoidance of cross contamination during sampling. It is therefore 
recommended that the SI should be carried out once the coal stockpile is 

removed. The corresponding results will be reported in the CAR. 

The CAR will present the findings of the land contamination investigation and 
establish whether potential exposure pathways exist between the 
contaminants identified, if any, and potential sensitive receptors during the 
construction and operation of the Project. The analytical results will be 
compared against the RBRGs standards. 

If the need for site remediation is considered necessary, the CAR will be 
accompanied by a Remediation Action Plan (RAP), which will be submitted to 
EPD for agreement. The RAP will examine the proposed remedial options 
and relevant issues of soil treatment versus disposal, proposed future land 
uses of potential risks based upon the soil, contamination type and 

ENVIRONMENTAL R ESOU RCES MANAGEMENT CAPCO 

28 



concentrations and any further site investigation required during the 
execution of the remediation work. 

Upon completion of remediation work (if necessary), a Remediation Report 
(RR) will be prepared and submitted to EPD to demonstrate that the 
decontamination work is adequate and has been carried out in accordance 
with the approved CAR and RAP prior to commencement of any proposed 
construction works. No commencement of development and re­
development works at the Works Areas of the Project will be carried out 
before the agreement of RR by EPD. 
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Annex Al 

Layout Plan of the 2012 Scheme 
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Annex A 

FILE: 0348497f.cdr 
DATE: 08111 /20 17 
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Layout Plan of 2012 Scheme 
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AnnexA2 

Layout Plan of the 2017 Scheme 
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Layout Plan of 2017 Scheme 
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Works Area of the 2017 Scheme 
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f 2017 Scheme Works Areas o 
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f Castle Peak Lot Boundary o(CPPS) 
Power Station 

A· Contractor Village Works Area . 
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Selected Site Photographs 
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Photo I: Contractor Village area is concrete paved. 

,-

Photo 3: Temporary construction material storage area for Contractor at 
South of Lagoon No. I. The area is concrete paved. 

Photo 2: Contractor Village area is concrete paved. 

Photo 4: Lagoon No. 
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Photo 5: Entrance gate of west coal stockyard . The area is covered with coal 
pi le . 

Photo 7: Existing ash s ilos along sea bank road west and the area is concrete 
paved. 

Photo 6: Area next to Lagoon No. I is concrete paved and stored with 
construction materials . 

Photo 8: Sea bank road west. 

PROJECT: 

CLP Ash Utili zati on and Wastewater Trea tment Facility 
Lagoon 

ERM-Hong Kong, Limited 
21/F Lincoln House 
979 King 's Road 

TITLE: Annex C1 

Selected Site Photographs 
CLP Castle Peak Power Station B 

Taikoo Place. Quarry Bay, HK 
Tel: (852) 2271 3000 

~ DATE: CHECKED: PROJECT: 0129558 

Fax: (852) 2723 5660 FRM 
0 ERM 

This print Is confldenli 11l and Is aupp~ad on the ur,c:h1rst1mdlng th81 it wlH be \Jled only 
as a record to iden~fy or Inspect p,a111, concepts or deslgl\'l and that II 1$ nOI disclosed 
to other per$011B or to be used forconstl'\Jdion purpose, wi1hout permlulon. 

DRAWN: 

DRAWING : 

APPROVED : SCALE: 

IZE : 

A4 

REV: 

0 



AnnexD 

Referenced Aerial Photographs 
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Year 1976 (ref: 12380, height: 4,000ft) and prior - The area and its vicinity is still 
part of the sea prior to reclamation work. 

D Approximate Site Boundary 

Source - GEO INFO, Lands Department, HKSARG 

Year 1981 (ref: 38843, height: 4,000ft) - Reclamation is completed and the power 
plant was under construction. Some temporary structures were observed in the 
construction site. 
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Year1984 (ref: 55172, height: Oblique) 
Works Area A: Contrac tor Village - Cars, container office and materi a l storage were observed at this area. 
Works Area B: South or Lagoon No.1 - This area was under cons truc tion. 
Works Area C: Wes t Coal Stockyard - This area was covered by coal s tockpile. 
Works Area D: Existi ng Silos a long Sea Bank Road Wes t - This area was vacant. 
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D 
D 
D 

Works Area A : C onlraclor Village 

Works Area B: South of Lagoon No. I 

Works Area C: West Coal Stockyard 

Works Area D: Existing Silos A I and A2 along Sea Bank Road Wes/ 

Source - GEO INFO, Lands Department, HKSARG 

Year 1996 (ref: A42673, heig ht: 5,000 ft) 
Works Area A: Contrac to r Village - Temporary office buildings were observed. 
Works Area 8: Sou th of Lagoon No.1 - Concrete paved vacant area. 
Works Area C: West Coal Stockyard - No significant change was observed compared to 1984. 
Works Area D: Existing Silos a long Sea Bank Road Wes t - Two ash s ilos were es tablished. 
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Year 2001 (ref: RW00428, height: 4,000ft) 

Works Area A: Co ntrac tor Village - The temporary offices bui ld ings observed in 1996 were replaced with temporary 
s tructures and materia l s torage. 
Works Area B: South of Lagoo n No.l - Sma ll a mount of materia l s torage were ob;erved. 
Works Area C: West Coa l Stockyard - No s ignificant changes were observed compa red to 1996. 
Works Area D: Existing Silos along Sea Bank Road West - No s ignifican t changes were observed compared to 1996 
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D 

Works Area A: Contractor Village 

Works Area B: South of Lagoon No. I 

Works Area C: West Coal Stockyard 

Works Area D: Existing Silos A 1 and A2 along Sea Bank Road West 

Source - GEO INFO, Lands Department, HKSARG 

Year 2003 (ref: C:Sl 7522, height 4,000ft) 

Works Area A: Contractor Village - Material storage and conta iner offices were observed in Contracto r Village. 
Works Area B: South of Lagoon No.1 - No s1gnif1cant changes were observed co mpared to 2001 
Works Area C: West Coal Stockya rd - No s ignificant changes were observed compa red to 2001 
Works Area 0 : Existing Silos along Sea Bank Road West - No s ignificant changes were observed compared to 200"1 
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Year 2006 (ref: CS0151 9, height: 6,000ft) 
Works Area A: Contrac tor Village - No s ignificant changes were observed compared to 2003. 
Works Area B: South of Lagoon No.1 - No sigmf1cant changes were observed compared to 2003. 
Works Area C: West Coal Stockyard - No significant changes were observed compared to 2003. 
Works Area D: Existing Silos along Sea Bank Road West - No significant changes were observed compared to 2003. 
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D 

Works Area A: Contractor Village 

Works Area B: South of Lagoon No. I 

Works Area C: West Coal Stockyard 

Works Area D: Existing Silos A I and A2 along Sea Bank Road West 

Source - GEO INFO, Lands Department, HKSARG 

Year 2008 (ref: CS17522, height: 6,000ft) 
Works Area A: Contractor Village - No significant changes were observed compared to 2008. 
Works Area 8: South of Lagoon No.1 - No significant changes were observed compared to 2008. 
Works Area C: West Coal Stockyard - No significant changes were observed compared to 2008. 
Works Area D: Existing Si los along Sea Bank Road West - No significant cha nges were observed compared to 2008. 

PROJECT: 
TITLE, Annex 04 

CLP Enhanced Ash Uti lisation and Water Management 
Facilities at Castl e Peak Power Statio n 

1-----------,------1Referenced Aerial Photographs 
ERM-Hong Kong, Limited 
16/F Berkshire House 
25 Westlands Road 

CLP Castle Peak Power Station B 

Quarry Bay, HK 
\j 

DATE: CHECKED: PROJECT : 0348497 
Tel : (852) 227 1 3000 
Fax: (852) 2723 5660 

C ERM 

FR!'v1 
This pririlscO"ll iden~aland ls supp'ed oo the underalandlng thal ltwill be used only 
as a record lo iden~fy or l,upect pans. coocepl3 or deslgl\5 and lhat It Is no1 disclosed 
toolherpersoosor!obtlused!Ofcooslrucilonl>'JrpoMlt wilhol.ltpermlsslon. 

DRAWN: 

DRAWING : 

APPROVED: SCALE, 

SIZE: 

A4 

REV: 

0 



Year 2013 (ref: CS44346, height: 6,000ft) 

Works Area A: Contracto r Village - No s1gn1f1cant changes were observed compared to 2008. 
Works Area B: South of Lagoon No.1 - No significa nt changes were observed compared to 2008. 
Works Area C: West Coal Stockyard - No s ignificant changes were observed compared to 2008. 
Works Area D: Exis ting Silos along Sea Bank Road West - No s ig nificant changes were observed compared to 2008. 
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Works Area A: Contractor Village 

Works Area B: South of lagoon No. I 

Works Area C: West Coal Stockyard 

Works Area D: Existing Silos A 1 and A2 along Sea Bank Road West 

Source - GEO INFO, Lands Department, HKSARG 

Year 2016 (ref: CS63470 height: 6,000ft) 
Works Area A: Contractor Village - No s1gmhcant changes were observed compared to 201 3. 

Works Area B: South of Lagoon No.1 - No s1gn1f1cant changes were observed compared to 2013. 
Works Area C: West Coal Stockyard - No significant changes were observed compared to 2013. 
Works Area D: Existing Silos along Sea Bank Road West - No s ignificant changes were observed compared to 2013. 
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Chemical Waste Producer Registration, 
Letter from FSD on Fire Incidents, 
Chemical Spillage and DG Storage 
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: ·· 

To: Chemical 
~ Waste 

Producer 

Full Name 

~ :g 

Environmental Protection Department 
:fB ffi ~ ~ ¥1 

Waste Disposal Ordinance (Chapter 354) 

:§~>t{91J~3s4~/JJ!Jo/.J~m~giJ 
Waste Disposal ( Chemical Waste )( General ) Regulation 

/rJW~B'.( {b~IGW}(-FW:}nl~J 

(English} 

(~ :X} 

Registration of Waste Producer 

/g!&.Jif~ tf:JHcmi 

CLP Power Hong Kong Limited 

(Chinese) cf:1 ~~jJtf~IH.~ E_] 
(tp :X) 

1.0. Card No. (It any) 

Jt{11tiffllll~ :(~~-~) 
Business Reg. Cert. No. (if any} 
ifti ~ ~ ~c ml 1//,i fil : (34J~·~) 

 

Address for Correspondence 
,m m tfil :l.Jl::     

Tel. No. Fax No. 
11[ ~: _____..  _  _____ iJX:f$Jl : __ _ 

With reference to your application dated 11 / 07 / 2017 for registration as a Waste 
Producer under the Waste Disposal (Chemical Waste) (General) Regulation, the Waste Producer Number, 

W P N 14 I 1 1111!-l 4 1211 )-b l2l 1 I 019 j-lfil.Lj Is assigned to you in respect of the location or premises 
listed below:-

Jru ~ 2.Q1l ~ .srz._ J=J _jj_ 8 tlHl!JJJtJJJwit:l!< 1t.~/JJ!Jo/.J)(- ~lt}Mtf71Jmi*f~ · $~~ac.~Mttlil:~:# • ~~JIB 

-"fJg!&.J~1:.off~A~~ I 4111111!-1412111-lc 121110191-l.ru.J im, rrlffJJilill!i~i«ffi: -

Location 
or 
Premises 
where the 
waste is 
produced 

~~/ff¥;] 
if-] ttt/Ni~ 
/1ltF!r 

Name of Establishment 
ffl ffil .;g ffl 

CLP Power Hong Kong Limited 
tp ¥m'..1J~ [!£H} '§'.] 

Business Reg. Cert. No. {if any) 

ifii ~ ~ gr. m t't li!5: <~1'foff>  

Nature of Business 
~ $5 •fi ff : _E_le_ct_ri_ci_ty_G_e_n_e_ra_ti_o_n __________________ _ 

Major chemical waste types 
.:t ~ fc ~ Jg !&.J ffl ~ : Paint. Solvents. lubricating I Insulating/ Mineral Oil. Batteries. 

Asbestos,' Acid/Alkaline Solution , Cutting Fluids, Oily Sludge, Soaking Water of Scrap Natural Gas Filter 

Element, Thinner, Fuel Oil, Flammable Liquid, Mercury, Cadmium Sulphate & Mercuric Sulphates, 

Heavy Metal, Urea and Sulphur Hexafluoride 

Address 
   

~ : -------~ 

(POON Chun-yu, Benny) 
tor Director of Environmental Protection 

Igift{,i ~~~-& < ;!71¥= f~fi) 

Date 
BM 

2, 
--"--L /0 / ,).ot7 

I 

WARNING : Any registered waste producer who falls to Inform the Director of Environmental Protection of any 
change in his registration particulars commits an offence and is liable on conviction to a fine of $10,000. 

~ m • ff1uJ E,~-HcO)Jrfl?IJ.iffi~ :c&t • :5'Jt~ti:'.W.iJ,ij.1=ff:tfiiJc.!z~iliff!W(q-J:WfJi/Ji~a!H;'-~~ • Qll/13.f{;ii • ffti)E\fl11-;·-/is(j:~iir.'tf~J: 
;/HW 1 o,ooo;rc .. 

C: PD 130 (Nov 2012) 
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5,lf ~ ~ 
Wli:tLE '.'JH l> Df:I.JIH!ll!iltH:lE 1-

i~ l'n lUII ;A: llf 

FIRE SERVICES DEPARTMENT 
FIRE SER Y IC.l!:S 111!:AOQUARTERS BUILDING, 

No. I Hong Chong ~oad , 

:;$:d&ffi~ OUR REF. 

*~ffl!/t YOUR REF. 

fi'.-r!ill~ E-mail 

!Si:X:P FAX NO. 

g ~ TELNO. 

(175) in FSD GR 6-5/4 R Pt 17 

h.kfsdenq@hkfsd.gov .hk 

2739 5879 

2733 7741 

 
 

 
 
 

Tsi111 Sha Tsui East. Kowloo11. 
llong Kong, 

(Attn:  

Dear  

Land Contamination Assessment at 
Castle Peak Power Station, 1 Lung Yiu Street, Tuen Mun 

~eguest for Information of Dangerous Goods & Incident Records 

I refer to your letter of 3.11.2017 regarding the captioned request and 
reply below in response to your questions:-

According to our record, from the year of 2012 to present moment. 

dangerous goods licenses have been issued by this department to the subject 

address, with details as shown in Appendix A. No incident record was found 

at the aforesaid location with your given conditions . 

If you have further questions, please feel free to contact the 
undersigned . 

Yours sincerely, 

(KONG Wai hung) 
for Director of Fire Services 

Ref . number and date shou ld be quoted In reference to this letter 
fL ~ & * fa II& ~ ?, f ~ §Ii ~ & r.:l Wl 
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Item 

1. 

2. 

Appendix 

Land Contamination Assessment at 
Castle Peak Power Station, 1 Lung Yiu Street, Tuen Mun 

Request for Information of Dangerous Goods & Incident Records 

TmeofDG Ouanti!l'. Storage)~'lethod 

Cat. 2 J 00 Cylinders GIF 

Cat. 5 50,000 L GIF 

TOTAL P. 002 
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Previous Ground Investigation Borehole Logs 
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Ground Investigation Borehole Log from 
Emission Control Project 
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DRILLHOLE No. DH1 
DRILLHOLE RECORD 

SHEET of 

PROJECT PO No. 4500295935 Castle Peak Power Station Contamination Assessment Survey 

t--------------------~-------- - ----,r------------------c<, )---~ 
METHOD IP+W+RC CO-ORDINATES PROJECT No. LG24009125 

E 809524.17 
MACHINE & No. Longyear L38, DBS N 826128.17 DATE from 03/1212005 to 0311212005 

FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL + 5.05 mPD 

QJ Water ;f. OJ;/. ;f. "O 
Ill N 

~ 
~2:- I!! 2:' Samples OJ 

Ill C,.;; 0 OJ 0 OJ e '-' .c . 
C, ., 

!:£ Depth ss (.) > (.) > ci 

Ji 
Tests -g J c.- "2 .. Description C: ~ 

!9 ~ ~8 :.::: 0, Ill a. d C: ~ "' E g> "O 
~ e .,. OJ (m) i!i! 0., C- (! 
C Cl. UC {?. a: "'a: er. ...J Cl ... T"" ,,._ 5.05 0.00 

µn,,"""" PX 

·~= 

Brown, very silty fine to coarse SAND with some 
angular fine to coarse gravel sized strong rock 

A,< """ 
fragments (FILL) 

~ 
PIO • 2.00 ppm 2 . .. 

Light grey and brown, angular COBBLE and .... BOULDER sized up to 0.56m strong rock ... 0 

~ + - fragments (FILL) 
,,, ..... 

~ --t ,.,. 
..... - ft + ,m ? °" - ? n7 

2.07-2.50m: with steel bar fragments 
50 

f& 
..... 
+ ? « ? •• 

uo 

"''" 

~ + '" - -,., .. 
~ + UI 

,., .. , 
- w + ... -

.., 
~ 

,.,.. 

+ ~ • . 71 

- ,.,.,. -
~ + 1. 10 

,.,.,, 

~ + ,., ... 2 38m 
.,.., -

5Hf, ot 0 I . , ?? ",1 ··-- - End of investigation hole at 6.27m 

... -

,.... -

- -

~ "m 

sm:a.11 Oistutbeo San-91< I PK.kerTest 
REMARKS • 

A Water Sample 0 P,e2ome1er / Standpipe r.p LOGGED H.K.Fung 1. Inspection pit excavated lo 0.60m depth. 

0 SPT Liner Sample ! Standard Pene1Jllion Te,1 2. Groundwater sampling well installed al 5.00m. 
DATE 12/12/2005 3. PIO lest carried out at o.som depth. 

~ U76 Uncfarumed Somple I Preuurameter Te.st 

I U100 Undis,urt>ed Sample I PonneabiityTu l CHECKED l.S.McGl1n 

~ Ma,;e., Som;,le I lmpre~ Packer J Televiewer Test 

~ Pis:on Sampfe V ln·sltu Vane Shur Test DATE 21/12/2005 



PRELlt1HL~ n,· 
DRILLHOLE No. DH2 

DRILLHOLE RECORD 
SHEET of 

PROJ ECT PO No. 4500295935 Castle Peak Power Station Contamination Assessment Survey 

METHOD IP+W+RC CO-ORD I NA TES PROJECT No. LG24009/25 

E 809543.86 
MACHINE & No. Longyear L38, D85 N 826138.36 DATE from 01/12/2005 to 02/12/2005 

FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL + 5.12 mPD 

.. Wale r '#- CJ l/1 CJ#- Samples "' 
" 

N 

~ -~ 0 2:' g_ 
Cl~ a, ci5 o"' "' :S ,, 

C .C Deptl'l - > '-' > (.) ~ ci :5 Tests 'O ~ ie C " Description 
C: - u J§ ~ ~§ ~r CJ CJ "' 

,, 
= O') 'i; c. d ~ e .. ., (m) 

a: ...J 0- i ~ 
0 n. uo .=.a: en a: a: ~- ~.12 0.00 

...I 0 
No. 'f ...... °"""' 

..Olfl ln'OOS PX Greyish brown. very silty fine to coarse SAND 
a: (FILL) 

, ~. .,., 
Pi0~ 200ppm 

~ 
a: 

- 2 '·"' . " ,= 

·~ = Light grey and brown, angular COBBLE witl'l 
some coarse gravel sized moderately strong to ....... strong rod< fragments (FILL) 

~ + , ... c.. ... ...... 
+ 2.)1 ..... 

~ -t ,,. 
- ..... 

~ + u,n • •• DO()()()()O 

"' 3.32-3. 76m: with some sandy SILT 
Ory ...... 

bwut.iai, •• t . ,. 
WJl:IIQ. 1 :v; 

Fw,,r.oo, Ory 
] ,11 

c.. •• 08:00 ~ -· 
~~ + •52 

n ,v, ... 
4.52-5.24m: with occasional cobble sized 

~ .... concrete fragments 

- + t ,,. .I\ 1? S?A 

..... ~ 

-t ... 
~ ~ ...... 

~ + '" 2.5Sm -· f'{,, •• I 
~ .. -- .. - ·' "' IS 7 7 

End of investigation hole at 6.77m 
-

... ~ 

.._ ... 

' llM 

• Sm•H O,stutt>e<! Sample I Packer i est 
REMARKS 

... Water Sample Cl Piozomete< 1 Standpipe r ,p LOGGED H.K.Fung 1. Inspection pit excavated to 1.00m depVt 

a SPT Liner Sample ! Standard Penetradon Test 
2. Groundwater sampling well installed at 6.00m. 

DATE 12/12/2006 
3. PIO test carried out at 0.60m depth. 

~ U76 Undist\Jrt>ed Sample I Pressuremelw Test 

I U 100 und;,hJmed Sam~le I Permea~Tut CHECKED LS.McGlon 

~ Mazier Sample I tmpres.s.on Packer/ TekJvieY.i,r Test 

~ Piston Sarnpla V ln-situ vane Shear Test DATE 21/1212005 



DRILLHOLE No. DHS 
DRILLHOLE RECORD ' 

SHEET of 

PROJECT PO No. 4500295935 Castle Peak Power Station Contamination Assessment Survey 

METHOD IP+W+RC CO-OR DINA TES PROJECT No. LG24009/25 

E 809853.93 
MACHINE & No. Edeco H40, 070 N 826111.57 DATE from 01/12/2005 to 02/1212005 

FLUSHING MEDIUM Water ORIENTATION Vertical GROUND LEVEL + 6.01 mPD 

"' Water ~ ;J!. ;J!. .., 
::l .!::! 

~ ~, ~~ Samples ~ 
-~~ Depth e ~} 

.c. 
"' Oa, 

B8 ~~ 
(.) > ci 

~~ 
Tests a._ C ., Description 

~~ ~~ "'E " ~ .,, a. d a: ~ Cl "'., (m) ~: CJ-

" oa.. uo {=. a: Cl)C:: C: ... .s ..J c.!) 
No 

,_ 
0.,0, 6.01 0.00 

~IJ'1 2/?o0i p )( Wash drilling 

~ 
0 .. !°)~1 04A 

T Light grey and pink, angular COBBLE and 
...... BOULDER sized up lo 0.61m strong rock 

PIO•i.SO~ + fragments (FILL) - ~ -1.10 

~ 
...... 

+ ,.,, -
~ 

n , o .... 

+ ,., 
~ -· 

- i + , ... -
70~ 

-· + ,.,. 
~ 

....... - + .... 

·~ 
~ ....... 

~ t ... 
- ....... .... 

4 62m 

+ !lb •• ~ ..... _. , • . M . .. 
1,.JV tUlOO!i HX ~.76m 

•• 

i 
oa,oo -· - ± -

12 , 

Jilti 
4.7Gm + ... 

at "i ,..,.., - .ll7Q ~= 
,- - End of investigation hole at 6.80m 

- -

- .... 

1/M 

• Sman Oisturb9d Sam;,le I Pacl<e< To,t REMARKS 

... WatorSampre Cl Pi01ometor / SU!n<lplpe TI) LOGGED H.K.Fung 1. Groundwater sampling well installed at 6.80m. 

0 SPT u,0< Sample ! Stan~ard Penetration Test 2. PIO lest carried out at 0.90m deptll. 
DATE 1V12/2005 

~ U76 Undisturtled Somplo I Preuu,emater Test 

I UIOO Ul'Klisl\Jrtled Sample I Penneabiity Test CHECKED I.S.McGJen 

~ Mazier Sample I lmpres.siOn Packer /Te~~r Test 

!iil Pislon S:implo V tn-situ Vane Shear Tost 
DATE 21/1V2005 
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Annex Hl 

Details of Drilling, Sampling and 
Decontamination of Equipments 
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1 BOREHOLE DRILLING AND SOIL SAMPLING 

The PLCA was conducted by CAPCO's Geoteclmical Contractor, the Gammon 
Construction Limited (Gammon) in August 2016 and CAPCO's Geotechnical 
Geotechnical Contractor, the Intrafor Hong Kong Limited (Intrafor) in October 
2017. 

For safety reasons, inspection pits were excavated manually down to 1.5m 
bbc, as far as practicable, for underground utility clearance at each of the 
sampling locations before drilling commenced. Drilling was than advanced 
continuously from 1.5m bbc by the dry rotary drilling method. Two rotary 
drilling rigs were mobilised to the Site for the sampling exercise. Water was 
used as a flushing medium when rock or boulders were encountered during 
drilling. Soil was retrieved at approximately lm intervals for inspection for 

geological characteristics and for visual inspection for potential contamination 
(such as visual evidence of discolouration, straining, presence of non-aqueous 
liquid phase or abnormal odour). 

For both borehole drilling and trial pit excavation, soil sampling was 
conducted by ERM site supervision staff on site. Strata logging for boreholes 
was undertaken by a qualified geologist. The logs include the general 

stratigraphic description, depth of soil sampling, sample notation and level of 
groundwater. The presence of rocks/boulders/ cobbles and foreign 
materials such as metals, wood and plastics was also recorded. Gammon 
also conducted the level survey of each borehole, including as-built coordinate 

of sampling locations, level of the monitoring well cap (mPD) and ground 
level of boreholes (mPD). The soil types observed are recorded in the field 
boring logs (see Annex H2). 
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2 GROUNDWATER MONTITORING WELL INSTALLATION AND WELL 
DEVELOPMENT 

Two boreholes conducted (namely AEBHl and AEBH2) were converted into 
groundwater monitoring wells, using uPVC perforated piping with a machine 
slotted section (1mm or less slot aperture) . The well screens were installed at 
a minimum of lm above and 2m below the groundwater level. Well caps 
were secured to prevent contamination from the surface by filling bentonite 

and cement to the top of the void. 

The monitoring wells were developed by bailing at least 5 times the well 
volume to remove standing water and allow for replenishment. The static 
groundwater levels were measured with an electronic groundwater level 
indicator in each well. 
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3 DECONTAMINATION OF EQUIPMENT 

Sampling equipment used during the course of the site investigation was 
thoroughly decontaminated, to minimise the potential for cross­
contamination. All equipment were decontaminated using a non-phosphate 
soap solution and water, with a distilled water rinse to clean all smaller pieces 

of equipment, in particular those used to sample materials such as sampling 
cores, hand excavation and grab samples. This cleaning procedure was 

repeated after use at each borehole to avoid potential cross contamination 
between boreholes. 

Larger equipment and materials were steam cleaned using mains water, 

where possible, or at a minimum pressure jet washed with mains water prior 
to mobilisation to the Site. 

During sampling and decontamination activities, disposable latex/nitrile 
gloves were worn to prevent transfer of contaminants from other sources. 

Any disposable equipment was disposed as general waste after each use. 
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6Gammon 
DRILLHOLE RECORD HOLE No. 

AEBH1 
OUTLINE AGREEMENT 4600005390 SHEET 1 of 2 

PROJECT Outline Agreement No 4600005390 2-Year Outline Agreement for Site Investigation Works for Existing/ Prospective Sites of CLP 
Power's Premises (2014-2016) - Enhanced Ash Utilisation and Water Management Facilities at Castle Peak Power Station 

METHOD Rotary CO-ORDINATES PURCHASE ORDER No. 4501019750 

E 809886.08 
MACHINE & No. MSK-15 N 825745.58 DATE from 17/08/2016 to 24/08/2016 

FLUSHING MEDIUM NA ORIENTATION Vertical GROUND LEVEL + 8.30 mPD 

Water 'a'!, 'a'!, 'a'!, 
Q) Q) >- Q) >- Samples V) N ~ 0 CU 0 Q) ~ 

"O 
V) 0) 'ij; Depth Q) Q) "O Ol Q) 0 > 0> ci .:::!x Tests 0 Description C: ~ C: ::c: ~> .r. C Q) 

QlO -o "O 0 -5 Ql Q) "O = 0) ·w c.. ~~ q 0 Q) g-E ~ e (m) 1uu :.:-0 
!O"Q £~ 

0, "' "'Q) 3=,!/! 0 Q) 
U::E Q) <5 0 a.. (.) "O I- er: C/JCI: er: o_ -' 

No . T,oe Deoth oon OM 

17/0&'2016 PX .<'.\·· <'.I Reinforced CONCRETE slab. 
08:00 

0.40 _' [::, t> 7.90 
A . 0.45 Grey, slightly silty fine to coarse SAND with 0.50 

r some subangular fine to medium gravel sized a: 
z rock and coal fragments. (FILL) 0 

- Bi" 0.95 f-1.00 

C . 1.45 

Dry 
1.50 

at 

~ 
18:00 "fill son o nn Dry B7;-at S.15 2.15 Grey, light orangish brown and pink, angular to 
08:00 

~ 
subangular coarse GRAVEL and COBBLE sized 

< R< 2 45 rock, concrete and coral fragments. (FILL) 
2.15 - 2.45m : In sandy silty matrix. 

~ 
TllOI 

- f-
Dry ~ PX at 

-··-·-·· 3.40 18:00 

~ 
an 14n 

_l2/0&'2016 HX Dry 45 bis 
1 3 .40 

Greyish brown, slightly silty fine to coarse SAND 
at wi th some subangular fine to coarse gravel 08:00 

A< 0 R< 

~lr 
2 - '- l~ sized rock fragments. (FILL) -- ~ 

- Light grey, orangish brown and pink, subangular 
coarse GRAVEL and COBBLE sized rock 

~ 
fragments . (FILL) 

~ 
T210 l 

- ~ +·~ -
~~-

Dry ~ Til!O I 

at ~ t ·· ~ 18:00 ~- -µ 3106.12016 Dry 
at 

08:00 

/ 

/ 
T.110 1 

/ -

+· 
-

non 7,n 
20 nAn 77n 7.50 - 7.70m : Boulder. 

- -
TllOI 

- v~ +,~ -

6.80m V T2JOI 

HX at V 

_L .60 9.Sn 18:00 ~~ - 1 30 o sn :x 
..24/0&'2016 7.52m Wash boring, no sample recovered . 

at 
08:00 ... . , 1n HM 

Small disturbed sample ... Water sample 
REMARKS • 

I Large disturbed sample a Pie20meter / standpipe tip LOGGED WKSIU 1. Inspection tit was dug to 1.90m depth. 

0 ! Standard penetration test 2. PVC pipe ( ia. 50mm) was installed for collecting groundwater 
SPT liner sample 

DATE 25/08/2016 sample. 

~ U76 undisturbed sample I Water absorption ( Packer) test 3. Soil samples at O.SOm, 2 nos. at 1.50m, 5.90m, U76 sample at 3.40m 

I UIOO undisturbed sample I Permeability test CHECKED TT FUNG 
and water sample were sent to the laboratory. 
4. Water was used as flushing medium when drilling hard material. 

~ Mazier sample I Acoustic TelevieNer Survey Test 

§! Piston sample V I n-situ vane shear test DATE 26/08/2016 

I Impression packer test 



C.Gammon 
DRILLHOLE RECORD HOLE No. 

AEBH1 
OUTLINE AGREEMENT 4600005390 SHEET 2 of 2 

PROJECT Outline Agreement No 4600005390 2-Year Outline Agreement for Site Investigation Works for Existing/ Prospective Sites of CLP 
Power's Premises (2014-2016) - Enhanced Ash Utilisation and Water Management Facilities at Castle Peak Power Station 

METHOD Rotary CO-ORDINATES PURCHASE ORDER No. 4501019750 

E 809886.08 
MACHINE & No. MSK-15 N 825745.58 DATE from 17/08/2016 to 24/08/2016 

FLUSHING MEDIUM NA ORIENTATION Vertical GROUND LEVEL + 8.30 mPD 

Water 11' 11' 11' 
CU CU >, CU >, Samples 0/) N c' 0 CD 0 CD (I! 'O 

0/) 0, ·;:;; Depth Q) CU 'O O> CU 
C: :c ~> (J > (J > ci 3 x Tests (J .c C: CU Description C: ~ _gig $~ 

'O 0 ~J CU 'O :.=: C'I ·v, i5.. ci U CU 
~E ~ e (m) 

:.: u 
"' " 

0, "' CO CU .. ., 
~ a: 

0 CU re µ: .s a: .3 CU (D a Cl. () 'O :?!a: Cl) a: a~ -" 
No. T""e De 1h . 7n ,n nn 

, "" --- , As sheet 1 of 2. r-
at End of hole at 10.lOm depth. 12:00 

- -
- -

- -
- -

- -

- -

- -
- -

- -

• Small disturbed sample ... Water sample REMARKS 

I La rge disturbed sample a Piezometer / standpipe tip LOGGED WKSIU 

0 SPT liner sample ! Standard penetration test 
DATE 25/08/2016 

~ U76 undisturbed sample I Water absorption (Packer) test 

I UI OO undisturbed sample I Permeability test CHECKED TT FUNG 

~ Mazier sample I Acoustic Televiewer Survey Test 

~ Piston sample V In-situ vane shear test DATE 26/08/2016 

I Impression packer test 



,-INTRAFOR 
DRILLHOLE RECORD 

DRILLHOLE No. 

AEBH2 

OUTLINE AGREEMENT No. 4600006651 SHEET of 

PROJECT Ash Handling System & Waste Water Management Facili ties for Generation Business Group 
Heavy Load Breth Area at the Sea Bank Road West, near Ash Silos. 

~ ------------- --------~----------- -- --- ---- - --- -

I
! CO-ORDINATES I PURCHASE ORDER No. 4501112020 METHOD RCG 

,----- ---- - - -------< E 809376.17 + ~ ~6449.67 ---l DATE from 13/10/~017 __ to 17/10/2017 _ 

I ORIENTATION Vertical I GROUND LEVEL + 5.54 mPD 

MACHINE & No. ZA017 

FLUSHING MEDIUM WATER 
I 

t'- t'- I 
Water !!le, ~ I ~ !!! 2:-1 C'I ~ o,:§ 0 a, 8~ ci ·~ Tests Depth u :> 

.!: 2h 1.~ £ - a 
~~ 

I 
"' I Description 

~£ 15 l 
_13,'10.'2017 PX 

_,~~;ggl 

(m) 
I 

Dfy 
at 

18:00 
r ~ 

•• 11 :00 

Dfy 
at 

L 18:00 
Dry 
at 

08:00 

5.00m 

~~ q 0 a, 

"' " ~er. C/JO:. Cl'.'. u: .f: 

I 

I I 

I I 

V /1 

~ I 
I /! ---i 

i I 

•• /i 
1s:oo T,'.lf- , I 

TT 
I I 1 

I I 
I 

. I I 

-.- s;,,,;;1 dls,~rbed sample . --· § -;~ndpipe up 

I Large disturbed sample 

0 SPT liner sample 

~ U76 undisturt,ed sample 

I U 100 undisturbed sample 

li:ij Ma2ter sample 

~ Piston satn?'e 
• Waler s.am le 

. • 
! 
.i. 

Piezome1er tip 

Standard penetration test 

Pressuremeler T esc 

J Permeability test 
Packer test 
Impression packer test ~ 
ln•situ vane shear test 

lt T eteviewer lest 

i 

! , 2[" • I oso 

i;i 

1, i · I •00 1 ~ 
I I I t 
I' : _. ""~ 

i + ,~i t 
-+ ,~I f 

i 
I 
T 

,.,, 
I 
I 

I 

.,,1 

+ "''! 

.L.. 

LOGGED Y.S.CHIK 

DATE 

I 

I 

CHECKED T.TANG 

DATE 19110,'2017 

gl 
Light brown, sl ightly silty fine to coarse SAND 
with some subangular fine to coarse gravel 
sized rock fragments. (rill) 

+ Light grey, pink and orangish brown. COBBLE 
with some subangular coarse gravel sized rock 
and concrete fragments . (FILL) 

1. Inspection pit excavated to 1.50m. 
2. Water sample was taken at 7.10m. 
3. Observation well was installed at 7.10m. 



Project : Ash Handling Syslem & Waste W ater Management Facilities for Generation Business Group 
Heavy Load Breth Area at_ the Sea Bank Road West, near Ash Silos . 

Co-ordinates : 

Sample 
& Tests 

E 810038.76 N 825805.98 Ground Level . + 7. 14 

Depth l _________________ S_k_e_tc_h 
(m) Face A I .50 m F,ce B 1.50 m Face C 1.50 m 

·- 2.00 1 0.25ml0.25m 

I . 

~4.001 

SYMBOL PLAN 
N 

Boulder l 
Small disturbed Bloek S31Tl)l8 

·· -:x,i0.20x0.25mJ 

• D .·J/'-sample '.£ T.J'I /,\ 

l Latge dlsturbed 1f ln-sllu density .,. ..... f (),;<'i 1:,~ei.~~ \ A.,....c 
sample 

lBst ('J I J. f' 0 I l/i' I'- X ... Water sample ,J ' ·-r J,, '~· ' Boulder 

I Undisturbed , p 1 I 
I j ''~(0 25x0 25ml 

vertical sample ;) Ii· I h 1° r ) -" 
Water seepage -Undisturbed 

X '\ r l-~ ,·" horizontal sample tJ · Schmidt Hammer Test 
J 

150 ' 

mPD 

Face D 1.50 m 

Logged by : Y.S.CH IK 

Dale logged : 24/10/2017 

Depthl Legend 
(m) 

1 
(Face) 

Checked by : T.-ANG 

Date checked :25'10/2017 

Description 

Excavation Dates : 

18/10/2017 lo 21 /10/2017 
Backfill Dates : 
31110/2017 to 31 110/2017 

Grade 

Grey, CONCRETE with 10mm diameter steel 
reinforcements. L 

-~--- V~e-ry~s~ti~tt-. d~r-y.~ScclL.--:T=-_--:-(A-,--S"'H--,--,--Mc::Oc::R:::T:-cA-=Rc-/c::F:::-IL-,-L-,-)-- ----1 

FACE A 

r 
I-

t 
SECTION 

FACE C 

CN ·" ,.:, ~ o.oom . ..:, 7. CN -Vi -,(- 0.25m :IT 
AM I F •:1 :1 

1

,1 AM / F 

-14L -,L 1 30m i4-
F I l), 1 ·-,01·--""1\~9,,-,!j~ ! I (. F 

J I I, I, I 

Shoring : 

Stability : 

Maxium Depth : 

Water Seepage : 

I 

REMARKS 

Timber shoring over lull height 

Stable 

1.80m 

No water seepage 

Depth at pit centre · Nil 

Others : Nil 
Sec11on x -x F 

0 
C 
-t 
r 
z 
m 
::i, 
G) 
JJ 
m 
m 
~ 
m z 
-t 
z 
0 

~ 
0) 
0 
0 
0 
0 
0) 
0) 

~ 

-u 
C 

0 
::r 
w 
(/) 
<ll 

0 

~ 
z 
~ 
~ 
u, 
0 

I\) 
0 
I\) 
0 

z 
-i 
;o 
)> 
"T1 
0 
;o 

-l 
:Il 
)> 
r 
""'CJ 
-l 

I :Il 

I ~ 
10 
I :I) 

10 
I 

-i .,, ... 
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Summary of Laboratory Analytical Results . 
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G3-1 Standard Form 3.2 of the RBRGs Guidance Manual 

Parameter 

Metals 

Antimony 

Arsenic 

Barium 

Cadmium 

Cobalt 

Copper 

Lead 

Manganese 

Molybdenum 

Frequency of 
Detection (x/y) 

1/10 

7/10 

10/10 

3/10 

10/10 

10/10 

10/10 

10/10 

8/10 

Range of 
Detected Cone. 
(mg/kg) 

1-2 

1 - 12 

22.3-1440 

0.2- 0.4 

2 -14 

5 - 24 

5 - 370 

139 - 940 

1 - 5 

Range of Method 
Reporting Limit 

1 

1 

1 

0.2 

1 

1 

1 

1 

1 

Referenced Analytical 
Method 

USEPA 6020 

USEPA 6020 

USEPA 6020 

USEPA 6020 

USEPA 6020 

USEPA 6020 

USEPA 6020 

USEPA 6020 

USEPA 6020 

Relevant Land 
Use 

Industrial 

Industrial 

Industrial 

Industrial 

Industrial 

Industrial 

Industrial 

Industrial 

Industrial 

Lowest RBRGs Csal (mg/kg) 
(mg/kg) 

261 

196 

10,000 

653 

10,000 

10,000 

2,290 

10,000 

3,260 

N/A 

N/A 

N/A 

N/A 

N/ A 

N/A 

N/A 

N/A 

N/A 

Maximum Concentration 
Exceeds 

RBRGs 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Csal 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Nickel 10/10 2- 32 1 USEPA 6020 Industrial 10,000 N/ A None None 

Tin 10/10 1 - 4 1 USEPA 6020 Industrial 10,000 N/ A None None 

Zinc 10/10 20- 204 1 USEPA 6020 Industrial 10,000 N/ A None None 

Mercu ry 2/10 0.2-0.4 0.2 USEPA6020 Industrial 38.4 N/A None None 

Chromium (III) 10/10 5 - 50 1 By calcu lation(e) Industrial 10,000 N/ A None None 

____ Chromium (VJ)·---------·-- 1/10 ----------------- ·--~---=--~:.~-------------------~---·-----------------------------Y?.~:.-~.~?.?.?._·--·-·--·-·--·----·---!~~~-:!1:!~----------------~'.?.~------·------------·-t-::_(!;_ ____________________ ~?-~~----------------t-:!..?.~~-------· 
Petroleum Carbon Ranges 

0/10 

0/10 

BDL 

BDL 

5 

200 

USEPA 8015 

USEPA 8015 

Industrial 

Industrial 

10,000 

10,000 

1,000 

3,000 

None 

None 

None 

None 

·-·-~!: .. :-.~~~-·-·--·----·----·----·-- 0110 _________ ·------------·-·-~~~--------------------~~?.----···---------------------·Y?.~:.-~.~?.~-~-·--·-·--···-··---··---~~!-~~!:i:) ________________ ~~'.~?. ___________________ ~:..?~-------------------~-?~: ________________ ~...?~~--------· 
voc 

--.. ~?-~~~-~-~····-·········----·----·-- o I 1 o -----··-------------~!?-~-----------------~:~~-=-~?·----··-·-·--·-------Y?.~:..~--~~?.?._·--···-·············-!~~~.:.~~!~·-·-----------.Y.?.~_i_?_~:----·----------·-~~~!?.~=------------~.?-~~-----------------~?.!~: _________ . 
svoc 

Various 0/10 BDL 0.200 - 5.00 USEPA 8270 Industrial Various Various None None 
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Parameter 

Notes: 

Frequency of 
Detection (x/y) 

Range of 
Detected Cone. 

Range of Method 
Reporting Limit 

Referenced Analytical 
Method 

(a) x = number of samples above laboratory reporting limit; y = number of samples analysed 
(b) RBRGs for So il for the industrial land use was used for this Project 

Relevant Land 
Use 

Lowest RBRGs C.at (mg/kg) 
(mg/kg) 

Maximum Concentration 
Exceeds 

(c) VOCs: Acetone, Benzene, Bromodichloromethane, 2-Butanone, Chloroform, Ethyl benzene, Methyl tert-Butyl Ether, Methylene Chloride, Styrene, Tetrachloroethene, Toluene, Trichloroethene 
and Xylenes (Total) 

(d) SVOCs: Acenaphthene, Acenaphthylene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(g,h,i)perylene, Bis-(2- ethylhexyl)phthalate, 
Chrysene, Dibenz(a,h)anthracene, Fluoranthene, Fluorene, Hexachlorobenzene, lndeno(l,2,3cd)pyrene, Naphthalene, Phenanthrene, Phenol and Pyrene 

(e) Concentration of Chromium (Ill)= Concentration of Total Chromium - Concentration of Chromium (VI) according to the laboratory . 
N / A - Not Applicable (no C.a1 limits were available for these parameters) 
BDL - Below Detection Limit 

Various - Various RBRGs for So il and C,01 for individual compow1d 
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G3-2 1HE SUMMARY OF THE LABORATORY ANALYilCAL RESULTS WITH REFERENCE TO 1HE RBRGS SOIL AND SATURATION LIMITS (SAMPLES 
COLLECTED IN WORK AREA A) 

Parameters RBRGs Soil Saturation LOR AEBHl- AEBHl- AEBHl-3.4- AEBHl- AEBH2- AEBH2- TPl-0.SM TPl-1.SM 
Limit Limit (Csat) (mg/kg) O.SM 1.SM!d 3.85M 5.9M O.SM(dl 1.SM 

(mg/kg) (c) (mg/kg) O.Sm 1.Sm 3.4-3.SSm 5.9m O.Sm 1.Sm O.Sm 1.Sm 
HK1633725 HK1633725 HK1634036 HK1634036 HK1771166 HK1771166 HK1772073 HK1772073 

'Yo Moisture Content NA NA 0.1% 16.8 20.0 9.1 12.0 8.5 9.6 29.5 13.7 
Metals 

Antimony 261 NA 1 BDL BDL BDL BDL BDL BDL 2 BDL 
Arsenic 196 NA 1 2 4 BDL BDL 1 1 12 6 

Barium 10,000 NA 1 427 560 124 22.3 41 35 1440 290 

Cadmium 653 NA 0.2 BDL BDL 0.2 BDL BDL BDL 0.4 0.2 

Cobalt 10,000 NA 1 14 10 14 3 3 4 5 11 

Copper 10,000 NA 1 22 24 17 6 7 5 22 13 

Lead 2,290 NA 1 5 12 121 370 92 78 11 36 

Ma11ganese 10,000 NA 1 257 241 940 521 548 376 139 275 

Molybdenum 3,260 NA 1 1 2 BDL BDL 1 1 5 4 

Nickel 10,000 NA 1 32 23 28 2 3 2 8 21 

Tin 10,000 NA 1 1 2 3 4 1 1 3 4 

Zinc 10,000 NA 1 20 36 204 21 24 24 32 45 

Mercury 38.4 NA 0.2 BDL BDL BDL BDL BDL BDL 0.17 0.18 

Trivalent Chrom ium 10,000 NA 1 23 20 50 6 7 6 28.5 34.2 

Hexavalent Chromium 1,960 NA 1 BDL BDL BDL BDL BDL BDL 1.8 BDL 
····-·····--···--····--·····················-····-······-······-··--·······----···········-···-----··-······-··-·--·--·-----------··········-·--·-········--···--·------··········· ··········-·····-.. ···-··· -------------------·····--··--------------·-··········-·············-······························-------------------····--··············--·············-·-··············-····----------------------·····--····----------·--·····-
Petroleum Carbon Ranges 

C6-Cs 10,000 1,000 5 BDL BDL BDL BDL BDL BDL BDL BDL 
C9-C16 10,000 3,000 200 BDL BDL BDL BDL BDL BDL BDL BDL 
C1rC3s 10,000 5,000 500 BDL BDL BDL BDL BDL BDL BDL BDL 

···-········--·-···-·············-·····-········-····-··-················---·-········--·-·-·······--··--··---············-·-··-·-····-··-·--·---······-················--------···········-----·-··- ··----------···--------·-··-··-······-·--···----··----·---------··············-···-··-- ····-··----------------------------··--------------···-··-·-·-·····----·-----------------·-····-·-·----------
VOCs(•l 

Various Various Various Various BDL BDL BDL BDL BDL BDL BDL BDL 
----·- ·--·-·-·-··-··········--····--·--·--······-···--··-----·-··-······-·---··············-------·-·----······-··· ··············-················· ••••••••MOOOOO_O .. O·------ · ---• •+•o• ••••••-••o•o•O•-••••••• ••-•••••••• • ••-•--•-•-•--•••-••••••-·-·· · -·-····--- · -·• - ••••••-•••••••••••••-·-· ·····-···---- ·-·······························-··------····-··-···········---·-······---··--------····--········-···········-··--··-···--····· 
SVOCs!bl 

Naphthalene 453 125 0.5 BDL BDL BDL BDL BDL 0.588 BDL BDL 
Phenol 10,000 7,260 0.5 BDL BDL BDL BDL BDL 0.76 BDL BDL 
Various Various Various Various BDL BDL BDL BDL BDL BDL BDL BDL 
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Notes: 
(a) VOCs - Volatil e O rganic Oie mica ls including the follow ing para meters: Be nzene, Toluene, Ethylbenzene, Sty rene, Xylenes (Total), Aceto ne, 2-Butanone, Methylene chloride, Trichloroethene, 

Tetrachlo roe thene, Chloroform, Bromodichloromethane, and Methyl tert-Butyl Ethe r. 
(b) SVOCs - Se nu Volatile O rganic Che mica ls including the fo llowing para meters: Acena phthene, Acenaphthylene, Anthracene, Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 

Benzo(k)fluoranthene, Benzo(g,h,i)perylene, Bis-(2-Ethylhexyl)phthalate, Chrysene, Dibenzo(a,h)a nthracene, Fluoranthene, Fluorene, Hexachlorobenzene, lndeno(l ,2,3-cd)py rene, Na pththalene, 
Phenanthrene, Phenol, Pyrene 

(c) RBRGs Soil and Saturation Limits for Industria l Land Use were used for compa risons of results in tlus Projec t. 
(d) A duplica te sa mple was taken from this loca tion; the lugher of the two results is reported in this table. 
NA - no respective RBRGs/Solubili ty Limits ava ilab le for these chemicals. 
LOR - Limit of Reporting indicates the detection limits of the analytica l results. 
BDL - Below Detection Limit indica tes the concentration is lower than the limit of reporting. 
Bold results - Samples with contanuna nt concentrations exceeding RBRG/Soil sa turation linut. 
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G3-3 IHE SUMMARY OF THE LABORATORY ANALYTICAL RESULTS WITH REFERENCE TO IHE RBRGS GROUNDWATER AND SOLUBILITY LIMITS 

Parameters 

Metals 

RBRG Limit 
(pg/L) (c) 

Mercury 6,790 
Petroleum Carbon Ranges 

Solubility 
Limit (Jl'{/L) (cl 

N/A 

C6-Ca 1,150,000 5,230 
Cg-C 16 9,980,000 2,800 
C17-C3s 178,000 2,800 

LOR 
(7,g/L) 

0.5 

20 
500 
500 

AEBHl 
HK1634542 

BDL 
BDL 
1,700 

AEBH2 
HK1772442 

BDL 
BDL 
BDL 

················-·····-·-············-------------------···-····················-····-·······························---- ---···-·-·--·-·············-·······-···-····················---------------------·······-----------·······························-··············-············------------------···········--------·····························---------------------------·······-··················-----·····----------------------------······-·· 
VOCs<•l 

Va rious 
SVOCs (b) 

Various 
Notes: 

Various Va rious 

Various Various 

Various BDL BDL 

Various BDL BDL 

(a) VOCs - Volatile Organic Che mica ls including the fo llowing parameters: Benzene, Toluene, Ethylbenzene, Styrene, Xylenes (Tota l), Aceto ne, 2-Butanone, Methylene chloride, Trichloroethene, Tetrachloroethene, 
Chloroform, Bromodichloromethane, and Methy l tert-Butyl Ether. 

(b) SVOCs - Se mi Volatile O rganic Chemica ls including the following para meters: AcenaphU1ene, Acena phthylene, Anth racene, Benzo(b)fluoranthene, Chrysene, Fluoranthene, Fluorene, 1-!exachlorobenzene, 
Napththalene, Phena nthrene, Pyre ne 

(c) RBRGs Groundwater and Solubility Limits for Industrial Land Use were used for comparisons of results in this projec t. 
LOR - Limit of Reporting indicates the detection limits of the analytica l resu lts. 
BDL - Below Detec tion Limit indica tes the concentration is lower tha n the limit of repor ting. 
Bold results - Sa mples wi th contamina nt concentrations exceeding RBRG/Solubility bmit. 
Various- Various RBRGs and Solubili ty Limits fo r indiv idual compound. 
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Client 
Worl< Order 

General Comments 

2 of 11 
GAMMON CONSTRUCTION LTD 

HK1633725 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release . VVhen sampling time information is 

not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. Testing period is: 17-AUG-2016 to 

05-SEP-2016. 

Key: LOR = Limit of reporting ; CAS Number= CAS registry number from d_atabase maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

Specific Comments for Work Order: HK1633725 

Sample(s) were received in chi lled condition. 

Water sample(s) analysed and reported on an as received basis. 

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis. 

Soil sample(s) as received , digested by In-house method E-ASTM 03974-09 prior to determination of metals. The In-house method is developed based on ASTM 03974-09 method. 

A 



Page Number 3 of 11 A Client GAMMON CONSTRUCTION LTD 

Work Order HK1633725 

Analytical Results 
Sub-Matrix: SOIL Client sample fD AEBH1 -0.5M AEBH1 -1.5M AEBH1 -1.5M - DUP 

Client sampling date ! time [1 7-AUG-2016] [17-AUG-2016] [17-AUG-2016] 

Compound CASNumber LOR Unl HK1633725-001 HK1633725-002 HK1633725-003 

EA/ED: Physical and Aggregate Properties 

EA055: Moisture Content (dried @ 0.1 % 16.8 20.0 17.8 

103•c1 

EG: Metals and Major Cations 

EG020: Antimony 7440-36-0 mg/kg <1 <1 <1 

EG020: Arsenic 7440-38-2 mg/kg 2 4 2 

EG020: Barium 7440-39-3 mg/kg 427 560 506 

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 <0.2 

EG020 : Cobalt 7440-48-4 mg/kg 14 10 10 

EG020: Copper 7440-50-8 mg/kg 22 24 18 

EG020: Lead 7439-92-1 mg/kg 5 12 10 

EG020 : Manganese 7439-96-5 mg/kg 257 241 224 

EG020 : Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 <0.05 

EG020 : Molybdenum 7439-98-7 mg/kg 1 2 1 

EG020: Nickel 7440-02-0 mg/kg 32 22 23 

EG020: Tin 7440-31-5 mg/kg 2 2 

EG020: Zinc 7440-66-6 mg/kg 20 30 36 

EG049: Trivalent Chromium 16065-83-1 mg/kg 23 20 19 

EG3060: Hexavalent Chromium 18540-29-9 mg/kg <1 <1 <1 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene 91 -20-3 0.500 mg/kg <0.500 <0.500 <0.500 

Acenaphthylene 208-96-8 0.500 mg/kg <0.500 <0.500 <0.500 

Acenaphthene 83-32-9 0.500 mg/kg <0.500 <0.500 <0.500 

Fluorene 86-73-7 0.500 mg/kg <0.500 <0.500 <0.500 

Phenanthrene 85-01-8 0.500 mg/kg <0.500 <0.500 <0.500 

Anthracene 120-12-7 0.500 mg/kg <0.500 <0.500 <0.500 

Fluoranthene 206-44-0 0.500 mg/kg <0.500 <0.500 <0.500 

Pyrene 129-00-0 0 .500 mg/kg <0.500 <0.500 <0.500 

Benz(a)anthracene 56-55-3 0 .500 mg/kg <0.500 <0.500 <0.500 

Chrysene 218-01-9 0 .500 mg/kg <0.500 <0.500 <0.500 

Benzo(b)fluoranthene 205-99-2 0.500 mg/kg <0.500 <0.500 <0.500 

Benzo(k)fluoranthene 207-08-9 0.500 mg/kg <0.500 <0.500 <0.500 

Benzo(a)pyrene 50-32-8 0.500 mg/kg <0.500 <0.500 <0.500 

lndeno(1 .2.3.cd)pyrene 193-39-5 0.500 mg/kg <0.500 <0.500 <0.500 

Dibenz(a.h)anthracene 53-70-3 0.500 mg/kg <0.500 <0.500 <0.500 

Benzo(g.h.i)perylene 191-24-2 0.500 mg/kg <0.500 <0.500 <0.500 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate 

Phenol 108-95-2 0 .50 mg/kg <0.50 <0.50 <0.50 

Hexachlorobenzene (HCB) 118-74-1 0 .200 mg/kg <0.200 <0.200 <0.200 

Bis(2-ethylhexyl)phthalate 11 7-81-7 5.00 mg/kg <5.00 <5.00 <5.00 
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Work Order HK1633725 

Sub-Matrix: SOIL Client sample ID AEBH1 - 0.SM AEBH1 -1.SM AEBH1 - 1.SM - DUP 
Client sampling date I time [17-AUG-201 6] [17-AUG-2016] [17-AUG-201 6] 

Compound CAS Number LOR Unit HK1633725-001 HK1633725-002 HK1633725-003 

EP-071 HK_SR: Total Petroleum Hydrocarbons (TPH) 

C6 - CB Fraction mg/kg <5 <5 <5 

C9 - C16 Fraction 200 mg/kg <200 <200 <200 

C17 - C35 Fraction 500 mg/kg <500 <500 <500 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) 

Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 <0.2 

Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 <0.5 

Ethyl benzene 100-41 -4 0.5 mg/kg <0.5 <0.5 <0.5 

meta- & para-Xylene 108-38-3 1.0 mg/kg <1.0 <1.0 <1 .0 
106-42-3 

Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 <0.5 

ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 <0.5 

Xylenes (Total) 2.0 mg/kg <2.0 <2.0 <2.0 

EP-074_SR-B: Oxygenated Compounds 

2-Propanone (Acetone) 67-64-1 so mg/kg <50 <50 <50 

2-Butanone (MEK) 78-93-3 mg/kg <5 <5 <5 

EP-074_SR-E: Halogenated Aliphatics 

Methylene chloride 75-09-2 0.5 mg/kg <0.5 <0.5 <0.5 

Trichloroethane 79-01-6 0.1 mg/kg <0.1 <0.1 <0.1 

Tetrachloroethene 127- 18-4 0.04 mg/kg <0.04 <0.04 <0.04 

EP-074_SR-G: Trihalomethanes (THM) 

Chloroform 67-66-3 0.04 mg/kg <0.04 <0.04 <0.04 

Bromodichloromethane 75-27-4 0.1 mg/kg <0.1 <0.1 <0.1 

EP-074_SR-1: Methyl-tort-butyl Ether 

Methyl tert-Butyl Ether (MTBE) 1634-04-4 0.5 mg/kg <0.5 <0.5 <0.5 

EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 321-60-8 0.1 % 51 .7 58.0 67.7 

4-Terphenyl-d14 1718-51-0 0.1 % 77.6 54.1 61 .2 

EP-080_SRS : TPH(Volatile)/BTEX Surrogate 

Dibromofluoromethane 1868-53-7 0.1 % 96.6 97.1 95.6 

Toluene-DB 2037-26-5 0.1 % 99.1 99.4 97.6 

4-Bromofluorobenzene 460-00-4 0.1 % 96.9 98.8 98.0 

EP-074_SR-S: VOC Surrogates 

Dibromofluoromethane 1868-53-7 0.1 % 96.6 97.1 95.6 

Toluene-DB 2037-26-5 0.1 % 99.1 99.4 97.6 

4-Bromofluorobenzene 460-00-4 0 .1 % 96.9 98.8 98 .0 
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Sub-Matrix: WATER 

Compound CASNumber 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) 

Benzene 

Toluene 

Ethyl benzene 

meta- & para-Xylene 

Styrene 

ortho-Xylene 

Xylenes (Total) 

EP-074_SR-B: Oxygenated Compounds 

2-Propanone (Acetone) 

2-Butanone (MEK) 

EP-074_SR-E: Halogenated Aliphatics 

Methylene chloride 

Trichloroethane 

Tetrachloroethene 

EP-074_SR-G: Trihalomethanes (THM) 

Chloroform 

Bromodichloromethane 

EP-074_SR-1: Methyl-tert-butyl Ether 

Methyl tert-Butyl Ether (MTBE) 

EP-074_SR-S: VOC Surrogates 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

Laboratory Duplicate (DUP) Report 

Matrix: SOIL 

71-43-2 

108-88-3 

100-41-4 

108-38-3 
106-42-3 

100-42-5 

95-47-6 

67-64-1 

78-93-3 

75--09-2 

79-01-6 

127-18-4 

67-66-3 

75-27-4 

1634-04-4 

1868-53-7 

2037-26-5 

460-00-4 

Client sample fD 

Client sampling date I time 

LOR 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

20 

500 

50 

50 

5.0 

5.0 

5.0 

5.0 

5.0 

0.1 

0.1 

0.1 

Un;t 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

% 

% 

% 

Laboratory sample ID Client sample ID Method: Compo und 

EA/ED: Physical and Aggregate Properties (QC Lot: 4285524) 

TRIP BLANK 
[17-AUG-2016] 

HK1633725-004 

<5.0 

<5.0 

<5.0 

<10 

<5.0 

<5.0 

<20 

<500 

<50 

<50 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

99.2 

99.5 

99 .2 

HK1633725-001 AEBH1 - 0.5M EA055: Moisture Content (dried@ 103°C) 

HK1634114-001 Anonymous EA055: Moisture Content (dried@ 103°C) 

EG: Metals and Major Cations (QC Lot: 4284009) 
HK1 633725-002 AEBH1 - 1.5M EG020: Mercury 

EG020: Cadmium 

EG020: Antimony 

EG020 : Arsenic 

EG020: Barium 

EG020 : Cobalt 

EG020: Copper 

EG020: Lead 

CAS Number 

7439-97-6 

7440-43-9 

7440-36-0 

7440-38-2 

7440-39-3 

7440-48-4 

7440-50-8 

7439-92-1 

LOR 

0.1 

0.1 

0.05 

0.2 

1 

Unit 

% 

% 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Laboratory Duplicate (DUP) Report 

Original Result 

16.8 

47.0 

<0.05 

<0.2 

<1 

4 

560 

10 

24 

12 

A 

Duplicate Result RPD (% ) 

17.1 2.0 

47.2 0.4 

<0.05 0.0 

<0.2 0.0 

<1 0.0 

3 0.0 

579 3.2 

10 0.0 

20 19.6 

12 0.0 
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Work Order HK1633725 

Ma1rix: SOIL Laboratory Duplicate (DUPJ Report 

Laboratory sample ID Client sample ID 
Method: Compound CA S Number LOR Uni t Original Result Duplicate Result RPO('/,) 

EG: Metals and Major Cations (QC Lot: 4284009) - Continued 
HK1633725-002 AEBH1 -1 .5M EG020: Manganese 7439-96-5 mg/kg 241 271 11 .5 

EG020: Molybdenum 7439-98-7 mg/kg 2 2 0.0 

EG020: Nickel 7440-02-0 mg/kg 22 24 6 .6 

EG020: Tin 7440-31-5 mg/kg 2 2 0.0 

EG020: Zinc 7440-66-6 mg/kg 30 29 0.0 

EG: Metals and Major Cations (QC Lot: 4284012) 
HK1633725-002 AEBH1 -1 .5M EG3060: Hexavalent Chromium 18540-29-9 mg/kg <1 <1 0.0 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4281599) 
HK1633387-014 Anonymous Fluoranthene 206-44-0 150 µg/kg 492 503 2.2 

Pyrene 129-00-0 150 µg/kg 616 636 3.2 

Benz(a)anthracene 56-55-3 150 µg/kg 344 370 7.1 

Chrysene 218-01-9 150 µg/kg 373 400 7.0 

Benzo(b)fluoranthene 205-99-2 150 µg/kg 434 516 17.2 

Benzo(k)fluoranthene 207-08-9 150 µg/kg 181 217 18.2 

Benzo(a)pyrene 50-32-8 150 µg/kg 463 510 9.6 

lndeno(1 .2.3.cd)pyrene 193-39-5 150 µg/kg 286 317 10.4 

Dibenz(a.h)anthracene 53-70-3 150 µg/kg <150 <150 0.0 

Benzo(g.h.i)perylene 191-24-2 150 µg/kg 302 322 6.4 

Naphthalene 91-20-3 50 µg/kg <50 <50 0.0 

Acenaphthylene 208-96-8 50 µg/kg 80 84 5.5 

Acenaphthene 83-32-9 50 µg/kg <50 <50 0.0 

Fluorene 86-73-7 50 µg/kg <50 <50 0.0 

Phenanthrene 85-01-8 50 µg/kg 108 91 17.6 

Anthracene 120-12-7 50 µg/kg 74 80 7.0 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate (QC Lot: 4281599) 
HK1633387-01 4 Anonymous Bis(2-ethylhexyl)phthalate 117-81-7 1000 µg/kg 1720 1840 6.6 

Hexachlorobenzene (HCB) 118-74-1 50 µg/kg <50 <50 0.0 

Phenol 108-95-2 500 µg/kg <500 <500 0.0 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4277112) 
HK1632343-001 Anonymous CG - CB Fraction 5 mg/kg <5 <5 0.0 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4281874) 
HK1 633725-001 AEBH1 -0.5M C9 - C16 Fraction 200 mg/kg <200 <200 0.0 

C17 - C35 Fraction 500 mg/kg <500 <500 0.0 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4281875) 
HK1 633725-001 AEBH1 -0.5M Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0 

Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.0 

Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.0 

Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 0.0 

ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.0 
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Client s ample ID Method: Compound 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4281875) 
HK1633725-001 AEBH1 - 0.5M meta- & para-Xylene 

Xylenes (Total) 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4281875) 
HK1 633725-001 AEBH 1 - 0.5M 2-Butanone (MEK) 

2-Propanone (Acetone) 

EP-074_SR-E: Halogenated Aliphatics (QC Lot: 4281875) 
HK1 633725-001 AEBH 1 - 0.5M Tetrachloroethene 

Trichloroethene 

Methylene chloride 

EP-074_SR-G : Trihalomethanes (THM) (QC Lot: 4281875) 
HK1633725-001 AEBH1 - 0.5M Chloroform 

Bromodichloromethane 

EP-074_SR-1: Methyl-tert-butyl Ether (QC Lot: 4281875) 
HK1633725-001 AEBH1 - 0.5M Methyl tert-Butyl Ether (MTBE) 

CAS Number LOR 

- Continued 
108-38-3 1.0 

106-42-3 

2.0 

78-93-3 5 

67-64-1 50 

127-18-4 0.04 

79-01-6 0.1 

75-09-2 0.5 

67-66-3 0.04 

75-27-4 0.1 

1634-04-4 0.5 

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report 

Matrix: SOIL Method Blank (MB) Report 

Spike 

Method: Compound CAS Number LOR Unit Result Concentration 

EG: Metals and Major Cations (QC Lot: 4284009) 

EG020: Antimony 7440-36-0 mg/kg <1 5 mg/kg 

EG020: Arsenic 7440-38-2 mg/kg <1 5 mg/kg 

EG020: Barium 7440-39-3 mg/kg <1 5 mg/kg 

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 

EG020: Cobalt 7440-48-4 mg/kg <1 5 mg/kg 

EG020: Copper 7440-50-8 mg/kg <1 5 mg/kg 

EG020: Lead 7439-92-1 mg/kg <1 5 mg/kg 

EG020: Manganese 7439-96-5 mg/kg <1 5 mg/kg 

EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 

EG020: Molybdenum 7439-98-7 mg/kg <1 5 mg/kg 

EG020: Nickel 7440-02-0 mg/kg <1 5 mg/kg 

EG020: Tin 7440-31-5 mg/kg <1 5 mg/kg 

EG020: Zinc 7440-66-6 mg/kg <1 5 mg/kg 

EG: Metals and Major Cations (QC Lot: 4284012) 

EG3060: Hexavalent Chromium 18540-29-9 0.5 mg/kg <0.5 2.5 mg/kg 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4281599) 

Naphthalene 91-20-3 25 µg/kg <50 500 µg/kg 

Acenaphthylene 208-96-8 25 µg/kg <50 500 µg/kg 

Acenaphthene 83-32-9 25 µg/kg <50 500 µg/kg 

A 
Laboratory Duplicate (DUPJ Report 

Unit Original Result Duplicate Result RPD (%) 

mg/kg <1.0 <1.0 0.0 

mg/kg <2.0 <2.0 0.0 

mg/kg <5 <5 0.0 

mg/kg <50 <50 0.0 

mg/kg <0.04 <0.04 0.0 

mg/kg <0.1 <0.1 0.0 

mg/kg <0.5 <0.5 0.0 

mg/kg <0.04 <0.04 00 

mg/kg <0.1 <0.1 0.0 

mg/kg <0.5 <0.5 0.0 

Laboratory Control Spike (LCSJ and Laboratory Control Spike Duplicate (DCS) Report 

Spike Recovery(%) Recovery Limits(%) RPD (%) 

LCS DCS Low High Value Control Limit 

83.6 75 111 

87.3 75 111 

95.3 79 111 

101 80 108 

83.7 74 108 

91.0 79 109 

97.0 81 107 

86.0 74 116 

85.8 74 114 

87.1 78 104 

81 .8 74 106 

87.2 79 109 

103 76 118 

96.0 92 122 

77.2 56 118 

74.7 42 110 

72.1 54 116 
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Matri x: SOIL Mvthod Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report 

Spike Spike Recovery(%) Recovery Limits (%) RPO(%) 

Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4281599) - Continued 
Fluorene 86-73-7 25 µg/kg <50 500 µglkg 77.2 58 116 

Phenanthrene 85-01-8 25 µglkg <50 500 µglkg 79.7 60 120 

Anthracene 120-12-7 25 µg/kg <50 500 µglkg 79.9 25 128 

Fluoranthene 206-44-0 25 µglkg <50 500 µglkg 83.6 72 115 

Pyrene 129-00-0 25 µglkg <50 500 µglkg 81 .6 71 113 

Benz(a)anthracene 56-55-3 25 µglkg <50 500 µglkg 77.6 48 121 

Chrysene 218-01 -9 25 µgl kg <50 500 µgl kg 91.4 70 115 

Benzo(b)fluoranthene 205-99-2 25 µglkg <50 500 µg/kg 84.4 62 111 

Benzo(k)fluoranthene 207-08-9 25 µg/kg <50 500 µg/kg 88.8 70 114 

Benzo(a)pyrene 50-32-8 25 µg/kg <50 500 µglkg 83.5 37 123 

lndeno(1 .2.3.cd)pyrene 193-39-5 25 µglkg <50 500 µglkg 82.0 57 116 

Dibenz(a.h)anthracene 53-70-3 25 µglkg <50 500 µg/kg 79.7 57 118 

Benzo(g.h.i)perylene 191-24-2 25 µglkg <50 500 µglkg 81 .5 50 132 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate (QC Lot: 4281599) 
Phenol 108-95-2 25 µglkg <500 500 µglkg 59.0 53 129 

Hexachlorobenzene (HCB) 118-74-1 25 µglkg <50 500 µglkg 82.4 66 118 

Bis(2-ethylhexyl)phthalate 117-81-7 25 µglkg <1000 500 µglkg 114 73 134 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4277112) 
C6 - CS Fraction 5 mg/kg <5 4.5 mg/kg 99.1 77 119 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4281874) 
C9 - C16 Fraction 200 mg/kg <200 31 .5 mg/kg 100 75 115 

C17 - C35 Fraction 500 mg/kg <500 67 .5 mg/kg 93.5 69 111 

EP-074_SR-A: Monocycllc Aromatic Hydrocarbons (MAH) (QC Lot: 4281875) 
Benzene 71-43-2 0.1 mg/kg <0.1 0.25 mg/kg 95.9 75 121 

Toluene 108-88-3 0.2 mg/kg <0.2 0.25 mg/kg 100 77 130 

Ethylbenzene 100-41 -4 0.2 mg/kg <0.2 0.25 mg/kg 100 77 128 

meta- & para-Xylene 108-38-3 0.4 mg/kg <0.4 0.50 mg/kg 93.3 70 146 

106-42-3 

Styrene 100-42-5 0.2 mg/kg <0.2 0.25 mg/kg 97.8 80 111 

ortho-Xylene 95-47-6 0.2 mg/kg <0.2 0.25 mg/kg 100 82 118 

Xylenes (Total) 1.0 mg/kg <1.0 0.75 mg/kg 95.7 77 134 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4281875) 
2-Propanone (Acetone) 67-64-1 2 mg/kg <2 2.5 mg/kg 111 79 131 

2-Butanone (MEK) 78-93-3 2 mg/kg <2 2.5 mg/kg 92.6 79 117 

EP-074_SR-E: Halogenated Aliphatics (QC Lot: 4281875) 
Methylene chloride 75-09-2 0.5 mg/kg <0.5 0.25 mg/kg 108 75 125 

Trichloroethene 79-01-6 0.1 mg/kg <0.1 0.25 mg/kg 94.3 79 109 

Tetrachloroethene 127-18-4 0.04 mg/kg <0.04 0.25 mg/kg 91 .5 75 107 

EP-074_SR-G: Trihalomethanes (THM) (QC Lot: 4281875) 
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CAS Number LOR 

EP-074_SR-G: Trihalomethanes (THM) (QC Lot: 4281875) - Continued 
Chloroform 67-66-3 0.04 

Bromodichloromethane 75-27-4 

EP-074_SR-1: Methyl-tert-butyl Ether (QC Lot: 4281875) 
Methyl tert-Butyl Ether (MTBE) 

Matrix: WATER 

Method." Compound 

1634-04-4 

CAS Number 

0.1 

0.2 

LOR 

Method Blank (MB) Report 

Unit 

mg/kg 

mg/kg 

mg/kg 

Method Blank (MB/ Report 

Unit 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4284055) 
Benzene 71-43-2 0.5 

Toluene 

Ethylbenzene 

meta- & para-Xylene 

108-88-3 

100-41-4 

108-38-3 

106-42-3 

Styrene 100-42-5 

ortho-Xylene 95-47-6 

Xylenes (Total) 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4284055) 
2-Propanone (Acetone) 67-64-1 

2-Butanone (MEK) 78-93-3 

EP-074_SR-E: Halogenated Aliphatics (QC Lot: 4284055) 
Methylene chloride 75-09-2 

Trichloroethene 

Tetrachloroethene 

79-01 -6 

127-18-4 

EP-074_SR-G: Trihalomethanes (THM) (QC Lot: 4284055) 
Chloroform 67-66-3 

Bromodic hloromethane 75-27-4 

EP-074_SR-1: Methyl-tert-butyl Ether (QC Lot: 4284055) 
Methyl tert-Butyl Ether (MTBE) 1634-04-4 

0.5 

0.5 

1 

0.5 

0.5 

2 

5 

5 

5 

0.5 

0.5 

0.5 

0.5 

0.5 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Result 

<0.04 

<0.1 

<0.2 

Result 

<0.5 

<0.5 

<0.5 

<1 

<0.5 

<0.5 

<2 

<5 

<5 

<5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Spike 
Concentration 

0.25 mg/kg 

0.25 mg/kg 

0.25 mg/kg 

Spike 
Concentration 

2 µg/L 

2 µg/L 

2 µg/L 

4 µg/L 

2 µg/L 

2 µg/L 

6 µg/L 

20 µg/L 

20 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate {DCS) Report 

Spike Recovery(%) Recovery Limits(%) RPD(%) 

LCS DCS Low High Value Control Limit 

102 

102 

87.6 

75 

79 

77 

123 

123 

114 

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate {DCS) Report 

Spike Recovery(%) Recovery Limits(%) 

LCS DCS Low High Value 

94.8 67 130 

91 .8 76 127 

97.7 84 120 

91 .1 80 128 

98.0 76 120 

98.5 84 125 

93.6 86 123 

94.4 65 140 

103 67 118 

91 .4 76 128 

86.5 68 121 

91.4 75 118 

89.6 66 134 

94.4 71 125 

115 65 121 

RPD(%) 

Control Limit 
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Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report 

Matrix: SOIL 

Laboratory 
sam lelD 

Client sample ID 

EG: Metals and Major Cations (QC Lot: 4284009) 
HK1633725-001 AEBH1 - 0.5M 

Method: Compound 

EG020 : Antimony 

EG020: Arsenic 

EG020: Barium 

EG020: Cadmium 

EG020 : Cobalt 

EG020: Copper 

EG020 : Lead 

EG020: Manganese 

EG020: Mercury 

EG020: Molybdenum 

EG020: Nickel 

EG020: Tin 

EG020: Zinc 

EG: Metals and Major Cations (QC Lot: 4284012) 
HK1633725-001 AEBH1 - 0.5M EG3060: Hexavalent Chromium 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4277112) 
HK1 632343-002 Anonymous C6 - ea Fraction 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4281874) 
HK1633725-002 AEBH 1 - 1.5M C9 - C16 Fraction 

C17 - C35 Fraction 

Surrogate Control Limits 

Sub-Matrix : SOIL 

Compound CAS Number 

EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 321 -60-8 

4-Terphenyl-<114 1718-51-0 

EP-080_SRS: TPH(Volatile)IBTEX Surrogate 

Dibromofluoromethane 1868-53-7 

Toluene-OS 2037-26-5 

4-Bromofluorobenzene 460-00-4 

EP-074_SR-S : VOC Surrogates 

Dibromofluoromethane 1868-53-7 

Low 

50 

50 

80 

81 

74 

80 

Recovery Limits (°/o) 

CAS 
Number 

7440-36-0 

7440-38-2 

7440-39-3 

7440-43-9 

7440-48-4 

7440-50-8 

7439-92-1 

7439-96-5 

7439-97-6 

7439-98-7 

7440-02-0 

7440-31-5 

7440-66-6 

18540-29-9 

High 

130 

130 

120 

11 7 

121 

120 

A 
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report 

Spike Spike Recovery(%) Recovery Limits(%) RPO(%) 

Concentration MS MSD Low High Value Control 
Limit 

5 mg/kg 85.3 75 125 

5 mg/kg 78.9 75 125 

5 mg/kg # Not 75 125 

Determined 

5 mg/kg 106 75 125 

5 mg/kg 92.8 75 125 

5 mg/kg 85.6 75 125 

5 mg/kg 80.8 75 125 

5 mg/kg #Not 75 125 

Determined 

0.1 mg/kg 84 .8 75 125 

5 mg/kg 82.9 75 125 

5 mg/kg # Not 75 125 

Determined 

5 mg/kg 86.4 75 125 

5 mg/kg 101 75 125 

2.5 mg/kg 98.0 75 125 

4.5 mg/kg 97.8 50 130 

31 .5 mg/kg 69.7 50 130 

67.5 mg/kg 73.4 50 130 
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EP--074_SR-S: VOC Surrogates - Continued 

Toluene-DB 

4-Bromofluorobenzene 

Sub-Matrix: WATER 

Compound 

EP--074_SR-S: VOC Surrogates 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

CA S Number 

2037-26-5 

460-00-4 

CAS Number 

1868-53-7 

2037-26-5 

460-00-4 

A 
Recovery Limits (°/o) 

Low High 

81 11 7 

74 121 

Recovery Limits (%,) 

Low High 

86 11 8 

88 110 

86 11 5 
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Client 

Contact 

Address 

Telephone 

Facsimile 

Project 

Order number 

C-0-C number 

Site 

ALS Technichem (HK) Pt4 Ltd 

ALS Laborator4 Group 
ANALYTI CAL CHEMISTRY & TESTING SERVICES 

: GAMMON CONSTRUCTION LTD 

MR FRANKIE SIU 

M/F GAMMON TECHNOLOGY PARK, 

21 CHUN WANG STREET, 

TKO INDUSTRIAL ESTATE, 

TSEUNG KWAN 0, N. T. HONG KONG 

: frankie.siu@gammonconstruction.com 

: +852 3191 5237 

: +852 2564 6758 

: ENHANCED ASH UTILISATION AND WATER 
MANAGEMENT FACILITIES AT CASTLE PEAK 

POWER STATION 
: 4501019750 

: H031822 

Laboratory 

Contact 

Address 

E-mail 

Telephone 

Facsimile 

Quale number 

CERTIFICATE OF ANALYSIS 

: ALS Technichem (HK) Pty Ltd 

Fung Lim Chee, Richard 

11/F., Chung Shun Knitting Centre, 1 - 3 Wing 

Yip Street, Kwai Chung, N.T., Hong Kong 

Richard.Fung@alsglobal.com 

+852 2610 1044 

+852 2610 2021 

Page 

Work Order 

Date Samples Received 

Issue Date 

No. of samples received 

No. of samples analysed 

HI! 
R 6 
~ 066 

TEST 

: 1 of 14 

: HK1634036 

: 22-AUG-2016 

: 07-SEP-2016 

: 5 

: 5 

This report may not be reproduced except with prior written approval from the testing 

laboratory. 

This document has been signed by those names that appear on th is report and are the authorised signatories. 

Hong Kong Accreditation Service (HKAS) has accredited this laboratory, ALS Technichem (HK) 

Pty Ltd (Reg. No. HOKLAS 066) under Hong Kong Laboratory Accreditation Scheme (HOKLAS) 

for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. 

Signatories 

Chan Ka Yu, Karen 

Chan Siu Ming, Vico 

Wong Wing, Kenneth 

AL'S T echn• h e m 1HK j P t•1 t d 
P ,1,,•1 « LI.LS Laborato,4 c.,oup 

11/F., Chung Shun Knitting Centre , 1-3 Wng Yip Street, Kwai Chung, N.T ., Hong Kong 

Tel: +852 2610 1044 Fax : +852 26 10 2021 www.alsenvi ro .com -

Position 

Manager - Organics 

Manager - lnorganics 

Manager - Metals 

Authorised results for 

Organics 

lnorganics 

lnorganics 

J 
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This report supersedes any previous report(s) with this reference . Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is 

not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is: 
22-AUG-2016 to 07-SEP-2016 

Key: LOR = Limit of reporting ; CAS Number= CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

Specific Comments for Work Order: HK1634036 

Sample(s) were picked up from client by ALS Technichem (HK) staff in chilled condition . 

Water sample(s) analysed and reported on an as received basis. 

Soil sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis . 

Water sample(s) were filtered prior to dissolved metal analysis . 

Soil sample(s) as received , digested by In-house method E-ASTM 03974-09 prior to determination of metals. The In-house method is developed based on ASTM 03974-09 method. 
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Analytical Results 
Sub-Matrix: SOIL Client sample ID AEBH1 - 3.4 - 3.85M AEBH1 - 5.9M 

Client sampling date I time 22-AUG-2016 14:00 22-AUG-2016 15:30 

Compound CASNumber LOR UnH HK1634036-001 HK1634036-005 

EA/ED: Physical and Aggregate Properties 

EA055: Moisture Content (dried @ 0.1 % 9.1 12.0 

103°c) 

EG: Metals and Major Cations 

EG020: Antimony 7440-36-0 mg/kg <1 <1 

EG020: Arsenic 7440-38-2 mg/kg <1 <1 

EG020: Barium 7440-39-3 1 O mg/kg 124 22.3 

EG020: Cadmium 7440-43-9 0.2 mg/kg 0.2 <0.2 

EG020: Cobalt 7440-48-4 mg/kg 14 3 

EG020: Copper 7440-50-8 mg/kg 17 6 

EG020: Lead 7439-92-1 mg/kg 121 370 

EG020: Manganese 7439-96-5 mg/kg 940 521 

EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 

EG020: Molybdenum 7439-98-7 mg/kg <1 <1 

EG020: Nickel 7440-02-0 mg/kg 28 2 

EG020 : Tin 7440-31-5 mg/kg 3 4 

EG020 : Zinc 7440-66-6 mg/kg 204 21 

EG049 : Trivalent Chromium 16065-83-1 mg/kg 50 6 

EG3060: Hexavalent Chromium 18540-29-9 mg/kg <1 <1 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene 91-20-3 0.500 mg/kg <0.500 <0.500 

Acenaphthylene 208-96-8 0.500 mg/kg <0.500 <0.500 

Acenaphthene 83-32-9 0.500 mg/kg <0.500 <0.500 

Fluorene 86-73-7 0.500 mg/kg <0.500 <0.500 

Phenanthrene 85-01-8 0.500 mg/kg <0.500 <0.500 

Anthracene 120-12-7 0.500 mg/kg <0.500 <0.500 

Fluoranthene 206-44-0 0.500 mg/kg <0.500 <0.500 

Pyrene 129-00-0 0.500 mg/kg <0.500 <0.500 

Benz(a)anthracene 56-55-3 0.500 mg/kg <0.500 <0.500 

Chrysene 218-01-9 0.500 mg/kg <0.500 <0.500 

Benzo(b)fluoranthene 205-99-2 0.500 mg/kg <0.500 <0.500 

Benzo(k)fluoranthene 207-08-9 0 .500 mg/kg <0.500 <0.500 

Benzo(a)pyrene 50-32-8 0.500 mg/kg <0.500 <0.500 

lndeno(1 .2.3.cd)pyrene 193-39-5 0.500 mg/kg <0.500 <0.500 

Dibenz(a.h)anthracene 53-70-3 0.500 mg/kg <0.500 <0.500 

Benzo(g.h.i)perylene 191-24-2 0.500 mg/kg <0.500 <0.500 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate 

Phenol 108-95-2 0.50 mg/kg <0.50 <0.50 

Hexachlorobenzene (HCB) 118-74-1 0.200 mg/kg <0.200 <0.200 

Bis(2-ethylhexyl)phthalate 117-81 -7 5.00 mg/kg <5.00 <5.00 
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Sub-Matrix : SOIL Client sample ID AEBH1 - 3.4 - 3.85M AEBH1 -5.9M 
Client sampling date I time 22-AUG-2016 14:00 22-AUG-2016 15:30 

Compound CAS Number LOR Unit HK1634036-001 HK1634036-005 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) 

C6 - CS Fraction mg/kg <5 <5 

C9 - C16 Fraction 200 mg/kg <200 <200 

C17 - C35 Fraction 500 mg/kg <500 <500 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) 

Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 

Toluene 108-88-3 0 .5 mg/kg <0.5 <0.5 

Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 

meta- & para-Xylene 108-38-3 1.0 mg/kg <1.0 <1.0 
106-42-3 

Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 

ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 

Xylenes (Total) 2.0 mg/kg <2.0 <2. 0 

EP-074_SR-B: Oxygenated Compounds 

2-Propanone (Acetone) 67-64-1 50 mg/kg <50 <50 

2-Butanone (MEK) 78-93-3 mg/kg <5 <5 

EP-074_SR-E: Halogenated Aliphatics 

Methylene chloride 75-09-2 0.5 mg/kg <0.5 <0.5 

Trichloroethene 79-01-6 0.1 mg/kg <0.1 <0.1 

Tetrachloroethene 127-18-4 0.04 mg/kg <0.04 <0.04 

EP-074_SR-G: Trlhalomethanes (THM) 

Chloroform 67-66-3 0 .04 mg/kg <0.04 <0.04 

Bromodichloromethane 75-27-4 0.1 mg/kg <0.1 <0.1 

EP-074_SR-1: Methyl-tert-butyl Ether 

Methyl tert-Butyl Ether (MTBE) 1634-04-4 0.5 mg/kg <0.5 <0.5 

EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 321-60-8 0.1 % 68 .3 68.0 

4-Terphenyl-d14 1718-51 -0 0.1 % 85.5 85.6 

EP-080_5RS: TPH(Volatile)/BTEX Surrogate 

Dibromofluoromethane 1868-53-7 0.1 % 97.2 95.1 

Toluene-DB 2037-26-5 0.1 % 98.9 99.6 

4-Bromofluorobenzene 460-00-4 0.1 % 97.8 97.0 

EP-074_SR-5: VOC Surrogates 

Dibromofluoromethane 1868-53-7 0.1 % 97.2 95.1 

Toluene-DB 2037-26-5 0.1 % 98.9 99.6 

4-Bromofluorobenzene 460-00-4 0.1 % 97.8 97.0 
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Client 
Work Order 

GAMMON CONSTRUCTION LTD 

HK1634036 

Sub-Matrix: WATER 

Compound CASNumber 

EG: Metals and Major Cations - Filtered 

EG020: Antimony 7440-36-0 

EG020 : Arsenic 7440-38-2 

EG020 : Barium 7440-39-3 

EG020: Cadmium 7440-43-9 

EG020: Cobalt 7440-48-4 

EG020: Copper 7440-50-8 

EG020: Lead 7439-92-1 

EG020: Manganese 7439-96-5 

EG020: Mercury 7439-97-6 

EG020: Molybdenum 7439-98-7 

EG020: Nickel 7440-02-0 

EG020: Tin 7440-31-5 

EG020: Zinc 7440-66-6 

EG049: Trivalent Chromium 16065-83-1 

EG050: Hexavalent Chromium 18540-29-9 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene 91-20-3 

Acenaphthylene 208-96-8 

Acenaphthene 83-32-9 

Fluorene 86-73-7 

Phenanthrene 85-01-8 

Anthracene 120-12-7 

Fluoranthene 206-44-0 

Pyrene 129-00-0 

Benz(a)anthracene 56-55-3 

Chrysene 218-01-9 

Benzo(b)fluoranthene 205-99-2 

Benzo(k)fluoranthene 207-08-9 

Benzo(a)pyrene 50-32-8 

lndeno(1 .2.3.cd)pyrene 193-39-5 

Dibenz(a.h)anthracene 53-70-3 

Benzo(g.h.i)perylene 191-24-2 

Client sample ID 

Client sampling date I time 

LOR Unit 

µg/L 

10 µg/L 

µg/L 

0.2 µg/L 

µ9/L 

µg/L 

µg/L 

µg/L 

0.5 µg/L 

µg/L 

µg/L 

µg/L 

10 µg/L 

20 µg/L 

20 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

1.0 µg/L 

1.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

2.0 µg/L 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate 

Phenol 108-95-2 2.0 µg/L 

Hexachlorobenzene (HCB) 118-74-1 4.0 µg/L 

Bis(2-ethylhexyl)phthalate 117-81-7 20.0 µg/L 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) 

C6 - CB Fraction 20 µg/L 

C9 - C16 Fraction 500 µg/L 

C17 - C35 Fraction 500 µg/L 

FIELD BLANK 
22-AUG-2016 14:00 

HK1634036-002 

<1 

<10 

<1 

<0.2 

<1 

<1 

<1 

<1 

<0.5 

<1 

3 

<1 

16 

<20 

<20 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<1.0 

<1.0 

<2. 0 

<2. 0 

<2. 0 

<2. 0 

<2.0 

<2.0 

<4.0 

<20.0 

<20 

<500 

<500 

EQUIPMENT BLANK 
22-AUG-20 16 14:00 

HK1634036-003 

<1 

<10 

<1 

<0.2 

<1 

<1 

<1 

2 

<0.5 

<1 

<1 

<1 

54 

<20 

<20 

TRIP BLANK 
22-AUG-2016 14:00 

HK1634036-004 

A 
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Client 
Work Order 

GAMMON CONSTRUCTION LTD 

HK1634036 

Sub-Matrix: WATER 

Compound GAS Number 

EP--074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) 

Benzene 

Toluene 

Ethylbenzene 

meta- & para-Xylene 

Styrene 

ortho-Xylene 

Xylenes (Total) 

EP--074_SR-B: Oxygenated Compounds 

2-Propanone (Acetone) 

2-Butanone (MEK) 

EP--074_SR-E : Halogenated Aliphatics 

Methylene chloride 

Trichloroethene 

Tetrachloroethene 

EP--074_SR-G: Trihalomethanes (THM) 

Chloroform 

Bromodichloromethane 

EP--074_SR-1: Methyl-tert-butyl Ether 

Methyl tert-Butyl Ether (MTBE) 

71-43-2 

108-88-3 

100-41-4 

108-38-3 
106-42-3 

100-42-5 

95-47-6 

67-64-1 

78-93-3 

75-09-2 

79-01-6 

127-1 8-4 

67-66-3 

75-27-4 

1634-04-4 

EP--076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 

4-Terphenyl-d14 

EP--080_SRS: TPH(Volatile)/BTEX Surrogate 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

EP--074_SR-S : VOC Surrogates 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

Laboratory Duplicate (DUP) Report 

Matrix: SOIL 

321-60-8 

1718-51-0 

1868-53-7 

2037-26-5 

460-00-4 

1868-53-7 

2037-26-5 

460-00-4 

Client sample ID 

Client sampling date I time 

LOR 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

20 

500 

50 

50 

5.0 

5.0 

5.0 

5.0 

5.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

UnH 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

% 

% 

% 

% 

% 

% 

% 

% 

Laboratory sample ID Client sample ID Method: Compound 

EA/ED: Physical and Aggregate Properties (QC Lot: 4287466) 

FIELD BLANK 
22-AUG-2016 14:00 

HK1634036-002 

<5.0 

<5.0 

<5.0 

<10 

<5.0 

<5.0 

<20 

<500 

<50 

<50 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

64.4 

118 

99 .8 

101 

96 .5 

99.8 

101 

96.5 

HK1633980-001 Anonymous EA055: Moisture Content (dried@ 103°C) 

HK1 634036-005 AEBH1 - 5.9M EA056: Moisture Content (dried@ 103°C) 

EG: Metals and Major Cations (QC Lot: 4287318) 
HK1 634036-005 AEBH1 - 5.9M EG3060: Hexavalent Chromium 

EQUIPMENT BLANK 
22-AUG-201 6 14:00 

HK1634036-003 

CAS Number 

18540-29-9 

LOR 

0.1 

0.1 

TRIP BLANK 
22-AUG-2016 14:00 

HK1634036-004 

<5.0 

<5.0 

<5.0 

<10 

<5.0 

<5.0 

<20 

<500 

<50 

<50 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

100 

99.9 

98.3 

Laboratory Duplicate (DUP) Report 

Unit Original Result 

% 25.9 

% 12.0 

mg/kg <1 

Duplicate Result 

25.5 

12.7 

<1 

A 

RPO(%) 

1.4 

5.6 

0.0 



Page Number 7 of 14 A Client GAMMON CONSTRUCTION LTD 

Work Order HK1634036 

Matrix: SOIL Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPO(%) 

EG: Metals and Majo r Cations (QC Lot: 4287326) 

HK1634036-005 AEBH1 - 5.9M EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 0.0 

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0 

EG020: Antimony 7440-36-0 mg/kg <1 <1 0.0 

EG020: Arsenic 7440-38-2 mg/kg <1 <1 0.0 

EG020: Cobalt 7440-48-4 mg/kg 3 3 0.0 

EG020: Copper 7440-50-8 mg/kg 6 6 0.0 

EG020 : Lead 7439-92-1 mg/kg 370 377 1.7 

EG020: Manganese 7439-96-5 mg/kg 521 631 19.1 

EG020: Molybdenum 7439-98-7 mg/kg <1 <1 0.0 

EG020: Nickel 7440-02-0 mg/kg 2 2 0.0 

EG020: Tin 7440-31-5 mg/kg 4 4 0.0 

EG020: Zinc 7440-66-6 mg/kg 21 22 0.0 

EG020: Barium 7440-39-3 1.0 mg/kg 22.3 22.2 0.0 

HK1634262-002 Anonymous EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 0.0 

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 00 

EG020: Antimony 7440-36-0 1 mg/kg <1 <1 0.0 

EG020: Arsenic 7440-38-2 mg/kg <1 <1 0.0 

EG020: Barium 7440-39-3 mg/kg 17 16 0.0 

EG020: Cobalt 7440-48-4 mg/kg 3 3 0.0 

EG020: Copper 7440-50-8 mg/kg 2 2 0.0 

EG020: Lead 7439-92-1 mg/kg 192 210 9.0 

EG020: Manganese 7439-96-5 mg/kg 536 603 11 .8 

EG020 : Molybdenum 7439-98-7 mg/kg 1 0.0 

EG020: Nickel 7440-02-0 mg/kg <1 <1 0.0 

EG020: Tin 7440-31-5 mg/kg 3 3 0.0 

EG020: Zinc 7440-66-6 mg/kg 43 46 6 .2 

E P-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 42851 94) 

HK1634005-001 Anonymous Naphthalene 91-20-3 500 µg/kg <500 <500 0.0 

Acenaphthylene 208-96-8 500 µg/kg <500 <500 0.0 

Acenaphthene 83-32-9 500 µg/kg <500 <500 00 

Fluorene 86-73-7 500 µg/kg <500 <500 0.0 

Phenanthrene 85-01-8 500 µg/kg <500 <500 0.0 

Anthracene 120-12-7 500 µg/kg <500 <500 0.0 

Fluoranthene 206-44-0 500 µg/kg <500 <500 0.0 

Pyrene 129-00-0 500 µg/kg <500 <500 0.0 

Benz(a)anthracene 56-55-3 500 µg/kg <500 <500 0.0 

Chrysene 218-01-9 500 µg/kg <500 <500 0.0 

Benzo(b)fluoranthene 205-99-2 500 µg/kg <500 <500 0.0 

Benzo(k)fluoranthene 207-08-9 500 µg/kg <500 <500 0.0 

Benzo(a)pyrene 50-32-8 500 µg/kg <500 <500 0.0 

lndeno(1 .2.3.cd)pyrene 193-39-5 500 µg/kg <500 <500 0.0 



Page Number 8 of 14 

Client GAMMON CONSTRUCTION LTD 
Worn Order HK1634036 

Matrix : SOIL Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ,o 
Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4285194) - Continued 
HK1634005-001 Anonymous Dibenz(a.h)anthracene 53-70-3 500 µg/kg <500 <500 0.0 

Benzo(g.h.i)perylene 191-24-2 500 µg/kg <500 <500 0.0 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate (QC Lot: 4285194) 
HK1634005-001 Anonymous Hexachlorobenzene (HCB) 118-74-1 200 µg/kg <200 <200 0.0 

Phenol 108-95-2 500 µg/kg <500 <500 0.0 

Bis(2-ethylhexyl)phthalate 117-81 -7 5000 µg/kg <5000 <5000 0.0 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4281874) 
HK1 633725-001 Anonymous C9 - C16 Fraction 200 mg/kg <200 <200 0.0 

C17 - C35 Fraction 500 mg/kg <500 <500 0.0 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4283282) 
HK1633879-001 Anonymous C6 - CS Fraction 5 mg/kg <5 <5 0.0 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4281875) 
HK1 633725-001 Anonymous Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0 

Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.0 

Ethyl benzene 100-41 -4 0.5 mg/kg <0.5 <0.5 0.0 

Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 0.0 

ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.0 

meta- & para-Xylene 108-38-3 1.0 mg/kg <1 .0 <1.0 0.0 

106-42-3 

Xylenes (Total) 2.0 mg/kg <2.0 <2.0 0.0 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4281875) 
HK1 633725-001 Anonymous 2-Butanone (MEK) 78-93-3 5 mg/kg <5 <5 0.0 

2-Propanone (Acetone) 67-64-1 50 mg/kg <50 <50 0.0 

EP-074_SR-E: Halogenated Aliphatics (QC Lot: 4281875) 
HK1633725-001 Anonymous Tetrachloroethene 127-18-4 0.04 mg/kg <0.04 <0.04 0.0 

Trichloroethene 79-01-6 0.1 mg/kg <0.1 <0.1 0.0 

Methylene chloride 75-09-2 0.5 mg/kg <0.5 <0.5 0.0 

EP-074_SR-G: Trihalomethanes (THM) (QC Lot: 4281875) 
HK1 633725-001 Anonymous Chloroform 67-66-3 0.04 mg/kg <0.04 <0.04 0.0 

Bromodichloromethane 75-27-4 0.1 mg/kg <0.1 <0.1 0.0 

EP-074_SR-1: Methyl-tert-butyl Ether (QC Lot: 4281875) 
HK1633725-001 Anonymous Methyl tert-Butyl Ether (MTBE) 1634-04-4 0.5 mg/kg <0.5 <0.5 0.0 

Matrix: WATER Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Orlglnal Result Duplicate Result RPD (%) 

EG: Metals and Major Cations - Filtered (QC Lot: 4287329) 
H K1634036-003 EQUIPMENT BLANK EG020: Cadmium 7440-43-9 0.2 µg/L <0.2 <0.2 0.0 

EG020: Mercury 7439-97-6 0.5 µg/L <0.5 <0.5 0.0 

EG020: Antimony 7440-36-0 µg/L <1 <1 0.0 

EG020: Barium 7440-39-3 µg/L <1 <1 0.0 
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Page Number 

Client 
Work Order 

Matrix : WATER 
Laboratory sample ID 

9 of 14 

GAMMON CONSTRUCTION LTD 

HK1634036 

Client sample ID 
Method: Compound 

EG: Metals and Major Cations - Filtered (QC Lot: 4287329) - Continued 
HK1 634036-003 EQUIPMENT BLANK EG020 : Cobalt 

EG020: Copper 

EG020 : Lead 

EG020: Manganese 

EG020 : Molybdenum 

EG020: Nickel 

EG020: Tin 

EG020: Arsenic 

EG020: Zinc 

EG: Metals and Major Cations - Filtered (QC Lot: 4287332) 

HK1634036-003 EQUIPMENT BLANK EGOSO: Hexavalent Chromium 

CAS Number 

7440-48-4 

7440-50-8 

7439-92-1 

7439-96-5 

7439-98-7 

7440-02-0 

7440-31 -5 

7440-38-2 

7440-66-6 

18540-29-9 

LDR 

10 

10 

20 

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report 

Matrix : SOIL Method B lank (MB) Report 

Spike 

Method: Compound CAS Number LOR Unit Result Concentra tion 

EG: Metals and Major Cations (QC Lot: 4287318) 

EG3060: Hexavalent Chromium 18540-29-9 0.5 mg/kg <0.5 2.5 mg/kg 

EG: Metals and Major Cations (QC Lot: 4287326) 

EG020: Antimony 7440-36-0 mg/kg <1 5 mg/kg 

EG020: Arsenic 7440-38-2 mg/kg <1 5 mg/kg 

EG020: Barium 7440-39-3 mg/kg <1.0 5 mg/kg 

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 

EG020: Cobalt 7440-48-4 mg/kg <1 5 mg/kg 

EG020: Copper 7440-50-8 mg/kg <1 5 mg/kg 

EG020: Lead 7439-92-1 mg/kg <1 5 mg/kg 

EG020: Manganese 7439-96-5 mg/kg <1 5 mg/kg 

EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 

EG020: Molybdenum 7439-98-7 mg/kg <1 5 mg/kg 

EG020: Nickel 7440-02-0 mg/kg <1 5 mg/kg 

EG020: Tin 7440-31-5 mg/kg <1 5 mg/kg 

EG020: Zinc 7440-66-6 mg/kg <1 5 mg/kg 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4285194) 

Naphthalene 91-20-3 25 µg/kg <50 500 µg/kg 

Acenaphthylene 208-96-8 25 µg/kg <50 500 µg/kg 

Acenaphthene 83-32-9 25 µg/kg <50 500 µg/kg 

Fluorene 86-73-7 25 µg/kg <50 500 µg/kg 

Phenanthrene 85-01-8 25 µg/kg <50 500 µg/kg 

Anthracene 120-12-7 25 µg/kg <50 500 µg/kg 

Fluoranthene 206-44-0 25 µg/kg <50 500 µg/kg 

Pyrene 129-00-0 25 µg/kg <50 500 µg/kg 

A 
Laboratory Duplicate (DUP) Reporl 

Unit Original Result Duplicate Result RPO(%) 

µg/L <1 <1 0.0 

µg/L <1 <1 0.0 

µg/L <1 <1 0.0 

µg/L 2 2 0.0 

µg/L <1 <1 00 

µg/L <1 <1 0.0 

µg/L <1 <1 0.0 

µg/L <10 <10 0.0 

µg/L 54 54 0.0 

µg/L <20 <20 0.0 

Laboratory Control Splice (LCSJ and Laboratory Control Sp ik e Dup licate (DCS) Report 

Spike Recovery(%) Recovery Limits (%) RPO(%) 

LCS DCS Low High Value Control Limit 

101 92 122 

85.2 75 111 

94.0 75 111 

89.2 79 111 

88.8 80 108 

89.2 74 108 

86 .3 79 109 

83.8 81 107 

85.9 74 11 6 

97.5 74 11 4 

93. 9 78 104 

88.2 74 106 

96.3 79 109 

92.9 76 118 

71.6 56 118 

71.9 42 110 

80.7 54 116 

78.6 58 116 

81 .0 60 120 

77.6 25 128 

86.9 72 115 

87.9 71 113 



Page Number 10 of 14 A Client GAMMON CONSTRUCTION LTD 

Work Order HK1634036 

Matnx: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report 

Spike Spike Recovery(%) Recovery Limits(%) RPO(%) 

Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4285194) • Continued 
Benz(a)anthracene 56-55-3 25 µg/kg <50 500 µg/kg 80.6 48 121 

Chrysene 218-01-9 25 µg/kg <50 500 µg/kg 101 70 115 

Benzo(b)fluoranthene 205-99-2 25 µg/kg <50 500 µg/kg 79.5 62 111 

Benzo(k)fluoranthene 207-08-9 25 µg/kg <50 500 µg/kg 92.9 70 114 

Benzo(a)pyrene 50-32-8 25 µg/kg <50 500 µg/kg 75.1 37 123 

lndeno(1.2.3.cd)pyrene 193-39-5 25 µg/kg <50 500 µg/kg 82.7 57 116 

Dibenz(a.h)anthracene 53-70-3 25 µg/kg <50 500 µg/kg 82.9 57 118 

Benzo(g.h.i)perylene 191 -24-2 25 µg/kg <50 500 µg/kg 86.2 50 132 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate (QC Lot: 4285194) 
Phenol 108-95-2 25 µg/kg <500 500 µg/kg 81 .6 53 129 

Hexachlorobenzene (HCB) 118-74-1 25 µg/kg <50 500 µg/kg 77 0 66 118 

Bis(2-ethylhexyl)phthalate 117-81-7 25 µg/kg <1000 500 µg/kg 106 73 134 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4281874) 
C9 - C16 Fraction 200 mg/kg <200 31 .5 mg/kg 100 75 115 

C17 - C35 Fraction 500 mg/kg <500 67.5 mg/kg 93.5 69 111 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4283282) 
CS - ea Fraction 5 mg/kg <5 4.5 mg/kg 106 77 119 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4281875) 

Benzene 71-43-2 0.1 mg/kg <0.1 0.25 mg/kg 95 .9 75 121 

Toluene 108-88-3 0.2 mg/kg <0.2 0.25 mg/kg 100 77 130 

Ethylbenzene 100-41-4 0.2 mg/kg <0.2 0.25 mg/kg 100 77 128 

meta- & para-Xylene 108-38-3 0.4 mg/kg <0.4 0.50 mg/kg 93.3 70 146 

106-42-3 

Styrene 100-42-5 0.2 mg/kg <0.2 0.25 mg/kg 97.8 80 111 

ortho-Xylene 95-47-6 0.2 mg/kg <0.2 0.25 mg/kg 100 82 118 

Xylenes (Total) 1.0 mg/kg <1.0 0.75 mg/kg 95.7 77 134 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4281875) 
2-Propanone (Acetone) 67-64-1 2 mg/kg <2 2.5 mg/kg 111 79 131 

2-Butanone (MEK) 78-93-3 2 mg/kg <2 2.5 mg/kg 92.6 79 117 

EP-074_SR-E: Halogenated Aliphatics (QC Lot: 4281875) 
Methylene chloride 75-09-2 0.5 mg/kg <0.5 0.25 mg/kg 108 75 125 

Trichloroethane 79-01-6 0.1 mg/kg <0.1 0.25 mg/kg 94.3 79 109 

Tetrachloroethene 127-18-4 0.04 mg/kg <0.04 0.25 mg/kg 91 .5 75 107 

EP-074_SR-G: Trihalomethanes (THM) (QC Lot: 4281875) 
Chloroform 67-66-3 0.04 mg/kg <0.04 0.25 mg/kg 102 75 123 

Bromodichloromethane 75-27-4 0.1 mg/kg <0.1 0.25 mg/kg 102 79 123 

EP-074_SR-1: Methyl-tert-butyl Ether (QC Lot: 4281875) 
Methyl tert-Butyl Ether (MTBE) 1634-04-4 0.2 mg/kg <0.2 0.25 mg/kg 87.6 77 114 



Page Number 11 of 14 A Client GAMMON CONSTRUCTION LTD 

Work Order HK1634036 

Matrix: WATER Method Blank (MB) Reporl Laboratory Control Spike (LCS) and Laboratory Control Spike Duplica te (DCS) Rep ort 

Spike Spike Recovery(%) Recovery Limits(%) RPD(%) 

Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit 

EG: Metals and Major Cations - Filtered (QC Lot: 4287329) 

EG020: Antimony 7440-36-0 µg/L <1 100 µg/L 85.9 75 107 

EG020: Arsenic 7440-38-2 10 µg/L <10 100 µg/L 99.5 77 109 

EG020: Barium 7440-39-3 1 µg/L <1 100 µg/L 98.8 79 109 

EG020: Cadmium 7440-43-9 0.2 µg/L <0.2 100 µg/L 97 .6 79 109 

EG020: Cobalt 7440-48-4 µg/L <1 100 µg/L 96.0 78 106 

EG020: Copper 7440-50-8 µg/L <1 100 µg/L 94.2 79 107 

EG020: Lead 7439-92-1 µg/L <1 100 µg/L 96.4 81 107 

EG020: Manganese 7439-96-5 µg/L <1 100 µg/L 97.9 79 109 

EG020: Mercury 7439-97-6 0.5 µg/L <0.5 2 µg/L 98.1 77 11 7 

EG020: Molybdenum 7439-98-7 µg/L <1 100 µg/L 90.8 76 108 

EG020: Nickel 7440-02-0 µg/L <1 100 µg/L 92.7 78 108 

EG020: Tin 7440-3 1-5 10 µg/L <10 100 µg/L 94.7 77 107 

EG020: Zinc 7440-66-6 10 µg/L <10 100 µg/L 105 77 109 

EG: Metals and Major Cations - Filtered (QC Lot: 4287332) 

EGOSO : Hexavalent Chromium 18540-29-9 20 µg/L <20 100 µg/L 89.2 80 106 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4285219) 

Naphthalene 91 -20-3 0.2 µg/L <0.2 0.5 µg/L 51 .2 36 124 

Acenaphthylene 208-96-8 0.2 µg/L <0.2 0.5 µg/L 65.0 39 108 

Acenaphthene 83-32-9 0.2 µg/L <0.2 0.5 µg/L 74.9 33 120 

Fluorene 86-73-7 0.2 µg/L <0.2 0.5 µg/L 70.4 37 120 

Phenanthrene 85-01-8 0.2 µg/L <0.2 0.5 µg/L 86.8 45 11 7 

Anthracene 120-12-7 0.2 µg/L <0.2 0.5 µg/L 80.2 46 105 

Fluoranthene 206-44-0 0.2 µg/L <0.2 0.5 µg/L 91 .8 64 121 

Pyrene 129-00-0 0.2 µg/L <0.2 0.5 µg/L 97.5 64 121 

Benz(a)anthracene 56-55-3 0.2 µg/L <0.2 0.5 µg/L 78.6 65 120 

Chrysene 218-01 -9 0.2 µg/L <0.2 0.5 µg/L 90.2 61 135 

Benzo(b)fluoranthene 205-99-2 0.2 µg/L <0.2 0.5 µg/L 73.3 56 124 

Benzo(k)fluoranthene 207-08-9 0.2 µg/L <0.2 0.5 µg/L 86.9 58 129 

Benzo(a)pyrene 50-32-8 0.2 µg/L <0.2 0.5 µg/L 77.8 42 11 4 

lndeno(1 .2.3.cd)pyrene 193-39-5 0.2 µg/L <0.2 0.5 µg/L 78.6 43 11 3 

Dibenz(a.h)anthracene 53-70-3 0.2 µg/L <0.2 0.5 µg/L 78.9 33 115 

Benzo(g.h.i)perylene 191-24-2 0.2 µg/L <0.2 0.5 µg/L 86.1 36 124 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate (QC Lot: 4285219) 

Phenol 108-95-2 5 µg/L <5.0 0.5 µg/L 34.1 17 11 8 

Hexachlorobenzene (HCB) 118-74-1 5 µg/L <5.0 0.5 µg/L 86.3 33 123 

Bis(2~thylhexyl)phthalate 117-81-7 10 µg/L <10.0 0.5 µg/L 85.0 76 145 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4285220) 

C9 - C16 Fraction 0.5 mg/L <0.5 0.21 mg/L 87.3 42 99 

C17 - C35 Fraction 0.5 mg/L <0.5 0.45 mg/L 83.0 53 134 
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CAS Number LOR 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4286319) 
C6 - CB Fraction 0.02 

M9thod Blank (MB) Report 

Unit 

mg/L 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4284055) 
Benzene 71-43-2 0.5 µg/L 

Toluene 108-88-3 0.5 µg/L 

Ethyl benzene 100-41 -4 0.5 µg/L 

meta- & para-Xylene 108-38-3 µg/L 

106-42-3 

Styrene 100-42-5 0.5 µg/L 

ortho-Xylene 95-47-6 0.5 µg/L 

Xylenes (Total) 2 µg/L 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4284055) 
2-Propanone (Acetone) 67-64-1 5 µg/L 

2-Butanone (ME~) 78-93-3 5 µg/L 

EP-074_SR-E: Halogenated Aliphatics (QC Lot: 4284055) 
Methylene chloride 75-09-2 5 µg/L 

Trichloroethane 79-01 -6 0.5 µg/L 

Tetrachloroethene 127-18-4 0.5 µg/L 

EP-074_SR-G: Trlhalomethanes (THM) (QC Lot: 4284055) 
Chloroform 67-66-3 0.5 µg/L 

Bromodichloromethane 75-27-4 0.5 µg/L 

EP-074_SR-I: Methyl-tert-butyl Ether (QC Lot: 4284055) 
Methyl tert-Butyl Ether (MTBE) 1634-04-4 0.5 µg/L 

A 
Laboratory Control Splice (LCS) and Labora tory Control Spike Duplicate (DCS) Report 

Spike Spike Recovery(%) Recovery Limits (%) RPD (%) 

Result Concentration LCS DCS Low High Value Control Limit 

<0.02 0.03 mg/L 87.9 63 127 

<0.5 2 µg/L 94.8 67 130 

<0.5 2 µg/L 91 .8 76 127 

<0.5 2 µg/L 97.7 84 120 

<1 4 µg/L 91 .1 80 128 

<0.5 2 µg/L 98.0 76 120 

<0.5 2 µg/L 98.5 84 125 

<2 6 µg/L 93.6 86 123 

<5 20 µg/L 94.4 65 140 

<5 20 µg/L 103 67 118 

<5 2 µg/L 91 .4 76 128 

<0.5 2 µg/L 86.5 68 121 

<0.5 2 µg/L 91.4 75 118 

<0.5 2 µg/L 89.6 66 134 

<0.5 2 µg/L 94.4 71 125 

<0.5 2 µg/L 115 65 121 
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Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report 

Matrix: SOIL 

Laboratory 

sam le ID 

Client sample ID 

EG: Metals and Major Cations (QC Lot: 4287318) 
HK1634036-001 AEBH1 - 3.4 - 3.85M 

EG: Metals and Major Cations (QC Lot: 4287326) 
HK1634036-001 AEBH1 - 3.4 - 3.85M 

Method: Compound 

EG3060: Hexavalent Chromium 

EG020: Antimony 

EG020: Arsenic 

EG020: Barium 

EG020: Cadmium 

EG020: Cobalt 

EG020: Copper 

EG020: Lead 

EG020 : Manganese 

EG020: Mercury 

EG020: Molybdenum 

EG020: Nickel 

EG020: Tin 

EG020: Zinc 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4281874) 
HK1633725-002 Anonymous C9 - C16 Fraction 

C17 - C35 Fraction 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4283282) 
HK1633879-002 Anonymous C6 - CB Fraction 

Matrix: WATER 

Laboratory 

sam le/D 

Client sample ID Method: Compound 

EG: Metals and Major Cations - Filtered (QC Lot: 4287329) 
HK1634036-002 FIELD BLANK EG020: Antimony 

EG020: Arsenic 

EG020: Barium 

EG020: Cadmium 

EG020 : Cobalt 

EG020 : Copper 

EG020: Lead 

Spike 

CAS Concentration 

Number 

18540-29-9 2.5 mg/kg 

7440-36-0 5 mg/kg 

7440-38-2 5 mg/kg 

7440-39-3 5 mg/kg 

7440-43-9 5 mg/kg 

7440-48-4 5 mg/kg 

7440-50-8 5 mg/kg 

7439-92-1 5 mg/kg 

7439-96-5 5 mg/kg 

7439-97-6 0.1 mg/kg 

7439-98-7 5 mg/kg 

7440-02-0 5 mg/kg 

7440-31-5 5 mg/kg 

7440-66-6 5 mg/kg 

31 .5 mg/kg 

67.5 mg/kg 

4.5 mg/kg 

Spike 

CAS Concentration 

Number 

7440-36-0 100 µg/L 

7440-38-2 100 µg/L 

7440-39-3 100 µg/L 

7440-43-9 100 µg/L 

7440-48-4 100 µg/L 

7440-50-8 100 µg/L 

7439-92-1 100 µg/L 

A 
Matrix Spike {MS) and Matrix Spike Duplicate {MSD) Report 

Spike Recovery(%) Recovery Limits {%) RPO(%) 

MS MSD Low High Value Control 
Limit 

105 75 125 

89.5 75 125 

88.2 75 125 

# Not 75 125 

Determined 
93.1 75 125 

95.1 75 125 

78.3 75 125 

# Not 75 125 

Determined 

#Not 75 125 

Determined 

85.5 75 125 

92.1 75 125 

# Not 75 125 

Determined 

95.8 75 125 

# Not 75 125 

Determined 

69.7 50 130 

73.4 50 130 

102 50 130 

Matrix Spike {MS) and Matrix Spike Duplicate {MSD) Report 

Spike Recovery(%) Recovery Limits (%) RPO(%) 

MS MSD Low High Value Control 
Limit 

85.5 75 125 

97.2 75 125 

100 75 125 

94.2 75 125 

94.1 75 125 

94.4 75 125 

95.2 75 125 
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Client sample ID Method: Compound 

EG: Metals and Major Cations - Filtered (QC Lot: 4287329) - Continued 
HK1 634036-002 FIELD BLANK EG020: Manganese 

EG020: Mercury 

EG020 : Molybdenum 

EG020 : Nickel 

EG020 : Tin 

EG020: Zinc 

EG: Metals and Major Cations - Filtered (QC Lot: 4287332) 

HK1634036-002 FI ELD BLANK EGOSO: Hexavalent Chromium 

Surrogate Control Limits 

Sub-Matrix: SOIL 

Compound CAS Number 

EP--076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 321-60-8 

4-Terphenyl-d14 1718-5 1-0 

EP--OBO_SRS : TPH(Volatile)/BTEX Surrogate 

Dibromofluoromethane 1868-53-7 

Toluene-OS 2037-26-5 

4-Bromofluorobenzene 460-00-4 

EP-074_SR-S: VOC Surrogates 

Dibromofluoromethane 1868-53-7 

Toluene-OS 2037-26-5 

4-Bromofluorobenzene 460-00-4 

Sub-Matrix: WATER 

Compound CA S Number 

EP--076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 321-60-8 

4-Terphenyl-d14 1718-51-0 

EP--OSO_SRS: TPH(Volatile)/BTEX Surrogate 

Dibromofluoromethane 1868-53-7 

Toluene-DB 2037-26-5 

4-Bromofluorobenzene 460-00-4 

EP--074_SR-S: VOC Surrogates 

Dibromofluoromethane 1868-53-7 

Toluene-DB 2037-26-5 

4-Bromofluorobenzene 460-00-4 

Recovery Limits (%) 

Low 

50 

50 

80 

81 

74 

80 

81 

74 

Recovery Limits (%) 

Low 

50 

50 

86 

88 

86 

86 

88 

86 

Spike 

CAS Concentration 

Number 

7439-96-5 100 µgl L 

7439-97-6 2 µg/L 

7439-98-7 100 µg/L 

7440-02-0 100 µg/L 

7440-31-5 100 µg/L 

7440-66-6 100 µg/L 

18540-29-9 100 µg/L 

High 

130 

130 

120 

11 7 

121 

120 

117 

121 

High 

130 

130 

118 

110 

11 5 

118 

11 0 

115 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report 

Spike Recovery (%) Recovery Limits (%) 

MS MSD Low High 

97.3 75 125 

90.0 75 125 

89.5 75 125 

91.8 75 125 

92.9 75 125 

102 75 125 

81 .5 75 125 

Value 

RPD(%) 

Control 
Limit 
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INTRAFOR HONG KONG LIMITED 

HK1771166 

This report supersedes any previous report(s) with this reference . Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release . When sampling time infonmation is 

not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. Testing period is from 13-0ct-2017 

to 27-0ct-2017 . 

Key: LOR = Limit of reporting; CAS Number= GAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

~Comm-forWoitcOrdlr: HK1771188 

Sampte(s) were received in chilled condition. 

Water sample(s) analysed and reported on as received basis. 

Soi l sampte(s) analysed on an as recei ved basis. Result(s) reported on dry weight basis. 

Soil sample(s) as received, digested by In-house method E-ASTM D3974-09 prior to determination of metals. The In-house method is developed based on ASTM 03974-09 method. 

A 
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Work Order HK:1771166 

~/f«ltJ/til 

Sub-Matrix : SOIL Client satnl)le ID AEBH2--0.5M AEBH2--0.5M-OUP AEBH2-1.5M 
Cli8"t sat'TJl)llng rtii lel ttrtie 13-0ct-2017 13-0ct-2017 13-0ct-2017 

~ css- lOR Wt HK1771188--001 HK177118S-002 HK1771188-003 

EA/ED: Phyllca and ... Pnpatw 

EA055: iiloiaue Conlllnt(dri.d 0 0.1 " a.5 a.5 11.8 

103°C) 

EO: ...._and ...... ClllloM 

E0020: Nlltrtattrt 7440-36-0 mgl1<g <1 <1 <1 

E0020: Anne 7440-38·2 mg/kg <1 

E0020:Bnm 7440-39-3 1.0 mg/kg 41 35 216 

E0020: Cadmlian 7440-43-9 0.2 mg/kg <0.2 <0.2 <0.2 

E0020: Cabttlt 7440-48-4 1.0 mg/1<g 3 4 2 

E0020: CGIII*" 7440-50-8 mg/kg 7 8 5 

E0020: LNd 7439-92-1 mg/kg 112 78 78 

E0020:M...,_ 7439-96-5 1.0 mg/kg 54a 378 358 

E0020:i,t-..y 7439-97-6 005 mg/kg <0.05 <0.05 <0.05 

E0020: Molybclenlim 7439-98-7 mg/kg 

E0020: Nickel 7440-02-0 mg/kg 3 3 2 

E0020:lln 7440-31-5 1.0 mg/kg 

E0020: 21nc 7440-66-6 mg/kg 24 24 20 

E0049: Trlvlllent ctronun 16065-83-1 1.0 mg/kg 7 8 5 

E03080: Huavwent Chromun 18540-29-9 1.0 mg/kg <1 <1 <1 

EP-OTIIHK: P~ """"* lty*-boo,e (PAH1) 

EPOTIIHK: N ........... 91-20-3 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Men~ 208-96-8 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Men ........... 83-32-9 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: FluolWM 86-73-7 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Phe.•1h•• SS.01 -8 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Anlncaw 120-12-7 0 .500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Fluotwllhen• 206-44-0 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Pyra,e 129-00-0 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: lllnz(a)lnhuaw 56-55-3 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: a,,y- 21 8..01-9 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Benm(b ............ 205-99-2 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTllHK:~ 207-08-9 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: lllnzD(•~ 50-32-8 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: lndeno(1.2.acd)lynlne 193-39-5 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Dlbenz(aJI~ 53-70-3 0.500 mg/kg <0.500 <0.500 <0.500 

EPOTIIHK: Benm(g.h.l)pel}IWM 19 1-24-2 0.500 mg/kg <0.500 <0.500 <0.500 

EP-OTIIHK: Phenol, Hoachlorobeir.a,e and Ble(2~ 1'1111*'° 



Page Number 4 of 14 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1n1166 

Sub-Matrix: SOIL Clfenlsarnt,/910 AEBH2--0.5M AEBH2--0.5M-OUP AEBH2-1.5M 
Clleritsatr,IJl1f')gdatel&f'tie 13-0ct-2017 13-0ct-2017 13-0ct-2017 

°""""""' o,s-..., (OR Wt HK1771188,001 HK17711115-002 HK17711118-003 

EP-m8HK: Phenol, ~mcl Bi.(2~Phtl.- · ~ 

EP078HK: Phenol 108-95-2 0.50 mgikg <0.50 <0.50 <0.50 

EP078HK: H.,....,.orabenmne 11 8-74-1 0.200 mg/kg <0.200 <0.200 <0.200 

(HCB) 

EP078HK: 117-8 1-7 5.00 mg/kg <5.00 <5.00 <5.00 

Ble{2..tlyt,orl)phthalllllo 

EP-071Hl(_8R: Tollll P*°'-,, ttymocmt,one (TPH) 

EP07DHK..SR: ea. C8 Frac11on mg/kg <5 <5 <5 

EP071HK..SR: C9 -C18 Frllction 200 mg/kg <200 <200 <200 

EP071HK..SR: C17 • C35 melon SOO mg/kg <500 <500 <500 

EP-07-LSR-A: Manoor,,la Anlnlalo ll),~11 (MAH) 

EP074_SR: a._ 71-43-2 0.2 mg/kg <0.2 <0.2 <0.2 

EP074_SR: T ... _ 108-88-3 0.5 mg/kg <0.5 <0.5 <0.5 

EP074_SR: Ethyl,....,• 100-41 -4 0.5 mg/kg <0.5 <0.5 <0.5 

EP074_SR: meta- & p-Xylene 108-38-3 1.0 mg/kg <1.0 <1.0 <1.0 
106-42-3 

EP074_SR:~ 100-412-5 0.5 mg/kg <0.5 <0.5 <0.5 

EP074_SR: or1ho-Xyl- 95-47-6 0 .5 mg/kg <0.5 <0.5 <0.5 

EP074_SR: Xyle,- (Toal) 2.0 mg/kg <2.0 <2.0 <2.0 

EP-07-LSR-B: Oicrglnatd eompo..... 
EP07<LSR: 2.f'ropanone (Aa,IDne) 67-64- 1 50 mg/kg <50 <50 <50 

EP07<LSR: 2-Buanane (MEK) 78-93-3 mg/kg <5 <5 <5 

EP-07-LSR-£: H•a•ad Alphatce 

EP074_SR: ioiethyl- chlonde 75-09-2 0.5 mg/kg <0.5 <0.5 <0.5 

EP07<l..8R: Trlchloroethene 79-01 -6 o., mg/kg <0. 1 <0.1 <0.1 

EP074_SR: Tnw:No..,.._e 127-18-4 0.04 mg/kg <0.04 <0.04 <0.04 

EP-07-LSR-O: lllhlll....._. (THM) 

EP07<LSR: Chlorllform 67-66-3 0.04 mg/kg <0.04 <0.04 <0.04 

EP07<LSR: Bramodiohlorvm"'*'• 75-27-4 0.1 mg/kg <0.1 <0. 1 <0.1 

EP-07-LSR~: ~ Ell« 

EP07<LSR: Methyl 1111t-Bu"4 Ether 1634.04-4 0 .5 mg/kg <0.5 <0.5 <0.5 

(MTBE) 

EP-0788: Palyl:rdlc Anlmllllcll H~ (PAHe) 8lffaglllN 

EP078HK: 2-fluoroblphenrl 321-60-8 0.1 " 114.2 90.5 87.A 

EP078HK: 4-Terplwlyl-<114 1718-5 1-0 0.1 " 88.0 88.8 84.2 

EP4!0_8R8: TPH{V ... )/BlEX &mia• 
EP07DHK..SR: 1868-53-7 0.1 " a4.A a4.1 112.11 

Dl~e 

EP07DHK._SR: T~ 2037-26-5 o., " 97.0 101 911.A 
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lf<1771188 

EP-GII0_8R8: ll'H(Volde)IBle( &m,gall - CclnthMd 

EP07DHl(_8R: 

4-Bromot_....._. 

EP-474_8R~:VOC ........... 

EP074_8R: llibramotblranN 

EP07 4_8R: T""'--01 

EP074_SR: 4-Bromolluarabanzal• 

GAS-

460-00-4 

1868-53-7 

2037-26-5 

460--00-4 

0.1 

0.1 

0.1 

0.1 

Clterit sarr,plelD 

Clleri l ~rig aare I lime 

Wt 

" 

" 
" 
" 

A 
AEBH2-0.5M AEBH2-0.5M-OUP AEBH2-1.5M 

13-0ct-2017 13-0ct-2017 13-0ct-201 7 

HK17711111MJ01 HK1771188-002 HK17711~ 

911.3 103 104 

94A 114.1 112.11 

117.0 101 1111.A 

911.3 103 104 



Page Number 6 al 14 
Client INTRAFOR HONG KONG UMrTED 
Worl< Order HK1n1166 

Sub-Matrix : WATI:R ClientsattJl)l,,10 Tr1pBlank 
C/ierJlsarr,/Jlif)fJclaf&ltifll& 13-0ct-2017 

~ C<S,.,,,,,_ (QI, u,,;r HK1n11111MJ04 

EP-074_8R-A: 1,1..,ocye1c Anlmdc ~ (MAH) 

EP07 4_8R: llenDne 71-43-2 5.0 µgll <5.0 

EP074_8R:T..._ 108-88-3 5.0 µgll <5.0 

EP074_8R: Ethyl>anane 100..4 1-4 5.0 µgll <5.0 

EP074_SR: - & .,_Xylene 108-38-3 10 µg/L <10 
106-42-3 

EP074_SR: 8trt- 100-42-5 5.0 µgll <5.0 

EP074_8R: onho~- 95-47-6 5.0 µgll <5.0 

EP074_8R: ~- (Tofal) 20 µgll <20 

EP-074_SR~: ~ Compo ...... 

EP074_8R: 2-Propanone (Acelllne) 67-64-1 500 µg/L <500 

EP074_8R: 2-Buanone (MEI<) 78-93-3 50 µgll <50 

EP-074_8R-E: llalog11-.! Alphalce 

EP074_8R: Matt,yt- ehlaride 75-09-2 50 µgll <50 

EP074_8R: Trlchl""'9t1Mne 79.01-6 5.0 µgll <5.0 

EP074_8R: TBlrachlo"""-• 127-18-4 5.0 µgll <5.0 

EP-074_8R-O: litlao.1.al••• (THM) 
EP074_8R: Chlorvfann 67-66-J 5.0 µgfl <5.0 

EP074_8R: Bnlmodlc:Horom....,e 75-27-4 5.0 µg/L <5.0 

EP-074_SR-l: lot~ Ell• 

EP074_8R: l,latt,yt 1at-11u¥ Ether 1634-04-4 5.0 µg/L <5.0 

(MTBE) 

EP-074_SR-8: VOC llum>getN 

EP074_8R: Dlbnlmolklorom....,e 1868-53-7 0.1 " 115.5 

EP074_SR: T~--011 2037-26-5 0. 1 " 1111.1 

EP074_8R: 4-8romotuorobenzene 460-00-4 0 1 " 10I 



-- - ------· 

Page Number 7 of 14 A Client IINTRAFOR HONG KONG LIMITED 
Work Order HK1771168 

IA/JOl'IJloly Dup/laal(I (DUP) ~ 

Matrix:SOIL t-,~(f1U1'}_, 

,_, ..... ID ---ID -:- ow- LO/f - ~- 0.-- RPD(%/ 

EA/ED: PhyBlcal aid Aggn,gal8 Propertlea (QC Lat: 1179928) 

HK1771166-001 AEBH2-0.5M EA055: ........ Contllnt{drled. 0.1 % 8.5 8.7 1.46 

103"C) 

HK1771246-001 Anonymous E.Mm: ........ Contllnt (dried. 0. 1 % 4.9 4.7 4.06 

103"C) 

EG: Metala and Major C8llonB (QC Lat: 1174451) 

HK1771166-002 AEBH2-0.5M-OUP E03080: H~Clvamun 18540-29-9 0.5 mg/kg <1 <1 0.00 

EG: Melala IOI MajorCalona (QC Lat: 1174463) 

HK1771166-002 AEBH2-0.5M-DUP E0020: 1.1..:ury 7439-97-6 0.05 mg/kg <0.05 <0.05 0.00 

E0020:c....han 7440-43-9 0.2 mg/kg <0.2 <0.2 0.00 

E0020: a.tum 7440-39-3 0.5 mg/kg 35 31 11 .2 

E0020: Cobalt 7440-48-4 0.5 mg/kg 4 4 14.0 

E0020:M......- 7439-96-5 0.5 mg/kg 376 391 3.99 

E0020: 11n 7440-31-5 0.5 mg/kg 2 17.7 

E0020: /lv*""'"t 7440-36-0 mg/kg <1 <1 0.00 

E0020: ArNr1ic 7440-38-2 mg/kg <1 0.00 

E0020: Copper 7440-50-8 mg/kg 8 8 0.00 

E0020: I.Nd 7439-92-1 mg/kg 78 77 0.00 

E0020: Molybd81U11 7439-98-7 mg/kg 2 0.00 

E0020: lliclCIII 7440-02-0 mg/kg 3 4 0.00 

E0020:21nc 7440-66-6 mg/kg 24 27 11 .9 

EP--078HK: PolycydlcAromallcHydrocarbons (PAHa) (QC Lat: 1176363) 

HK1771166-001 AEBH2-0.5M Ntlphthll- 91-20-3 50 µg/kg <0.500 mg/kg <500 0.00 

~ 208-96-8 50 µg/kg <0.500 mg/kg <500 0.00 

~ 83-32-9 50 µg/kg <0.500 mg/kg <500 0.00 

Rio.- 86-73-7 50 µg/kg <0.500 mg/kg <500 0.00 

Phet-••&1• 85-01-8 50 µg/kg <0.500 mg/kg <500 0.00 

~ 120-12-7 50 µg/kg <0.500 mg/kg <500 0.00 

.,..._,._ 206-44-0 50 µg/kg <0.500 mg/kg <500 0.00 

Py,.. 129-00-0 50 µg/kg <0.500 mg/kg <500 0.00 

Benz(a)antlncene 56-55-3 50 µg/kg <0.500 mg/kg <500 0.00 

a,,,..,,. 218-01 -9 50 µg/kg <0.500 mg/kg <500 0.00 

llan2D(b~ 205-99-2 50 µg/kg <0.500 mg/kg <500 0.00 

llenZD(k~ 207-08-9 50 µg/kg <0.500 mg/kg <500 0.00 

llenzD(~• 50-32-8 50 µg/kg <0.500 mg/kg <500 0.00 

lndeno(1.2.3.c:dpynne 193-39-5 50 µg/kg <0.500 mg/kg <500 0.00 

Dlbenz(•.h~ 53-70-3 50 µg/kg <0.500 mg/kg <500 0.00 



Page Number 
Client 
Work Order 

Matrix: SOIL 

8 of 14 

INTRAFOR HONG KONG LIMITED 

HK1771188 __ ., --EP-078HK: Polyqdlc:AromallcHydrocart,ona (PAHa) (QC Lot: 1178363) - Continued 
HK1771166-00 1 AEBH2-0.5M llenZD(g.h.l)peryl-

EP-078HK: Phenol, Haxachlorobenzane and Blll(2-4ilhylhaltyl) Phlhalal8 (QC Lot: 1178363) 

HK1 771166-001 AEBH2-0.5M ~­
He1111chlorobe11ze11e (HCB) 

Phenol 

EP-071Hl<._SR: Tolal Paoleum Hydrocarbone (l1'H) (QC Lot: 1176362) 

HK1771166-001 AEB H2-0.5M C9 - C16 Frac11on 

C17 - C35 frKtlon 

EP-071t1(_SR: Tolal P--..m HydnJcarbona (l1'H) (QC Lot: 1178384) 

HK1 771166-001 AEBH2-0.5M ea -ea FIIIClon 

EP-074_SR-A: Monocycllc Aromalc Hydrocabonl (MNt) (QC Lot: 1178363) 

HK1771166-001 AEBH2-0.5M Benzene 

T•­
Ethylle,-

~ 

ortho-Xyl­

mllla-&p-.xrten• 

Xylenee(Tollll) 

EP-074_SR-8: Oxygerlllld Con1JC)IDla (QC Lot: 1178383) 

HK1771166-001 AEBH2-0.5M 

EP-074_SR-E: Hllogenalllld Allphatlca (QC Lot: 1176363) 

HK17711 66-001 AEBH2-0.5M 

EP-074_SR-G: Trlhalomalhai- (THM) (QC Lot: 1178383) 

HK1771166-001 AEBH2-0.5M 

EP-074_SR-I: MelhyMart-bulyl Ether (QC Lot: 1178383) 

HK177 11 66-001 AEBH2-0.5M 

,..,,, .. _ 
EG: Melala and Mll,lor Ca11on11 (QC Lot: 1174461) 

2-Prop ....... ~) 

2-&tanone (MEK) 

Chlunlfonn 

Bromocllchloromdwle 

191-24-2 

11 7-81-7 

118-74-1 

108-95-2 

71-43-2 

108-88-3 

100-41-4 

100-42-5 

95-47-6 

108-38-3 

106-42-3 

67-64-1 

78-93-3 

127-18-4 

79-01-6 

75-09-2 

67-66-3 

75-27-4 

1634-04-4 

... 
Qa. ....... 

50 

1000 

50 

500 

200 

500 

0.1 

0.2 

0.2 

0.2 

0.2 

0.4 

2 

2 

0.04 

0.1 

0.5 

0.04 

0.1 

0.2 

A 
,.-Yllt#*8(11(1'1-' - Otf//hl/-

,._,__ 
1FO(%) 

µg/kg <0.500 mg/kg <500 0.00 

µg/kg <5.00 mg/kg <5000 0.00 

µg /kg <0.200 mg/kg <200 0.00 

µg /kg <0.50 mg/kg <500 0.00 

mg/kg <200 <200 0.00 

mg/kg <500 <500 0.00 

mg/kg <5 <5 0.00 

mg/kg <0.2 <0.2 0.00 

mg/kg <0.5 <0.5 0.00 

mg/kg <0.5 <0.5 0.00 

mg/kg <0.5 <0.5 0.00 

mg/kg <0.5 <0.5 0.00 

mg/kg <1.0 <1 .0 0.00 

mg/kg <2.0 <2.0 0.00 

mg/kg <50 <50 0.00 

mg/kg <5 <5 0.00 

mg/kg <0.04 <0.04 0.00 

mg/kg <0.1 <0. 1 0.00 

mg/kg <0.5 <0.5 0.00 

mg/kg <0.04 <0.04 0.00 

mg/kg <0.1 <0.1 0.00 

mg/kg <0.5 <0.5 0.00 

..,,,..._,..(%) 

I.OS DOS 



Page Number 9of 14 A Client INTRAFOR HONG KONG UMnED 
Worf< Order HK1n1166 

Matrix: SOIL 

.,.,.. __ _, i-, __ iw._i-, ___ {D(1fl_, 

..... ..,..,__,,.,,.) ,__,,...,.,,.) /fPIJ/%) -:- ~,,,,,,_ LOlf l>l/t -- Q,I_ ..... , 
LOS DOI ""' 

,,,,, 
*" Oonltf1I Urfl 

EG: Malals and Major Callonl ( QC Lot: 117 4461 ) • Conllnuad 

E03080: Hoavalentavamun 18540-29-9 0.5 mg/kg <0.5 2.5 mg/kg 103 85 115 

EG: Melala and MajorCallona (QC Lot: 1174453) 

E0020: Anlnlatiy 7440-36-0 mg/kg <1 5 mg/kg 98.6 85 115 

E0020: Al9aic 7440-38-2 mg/kg <1 5 mg/kg 98.6 85 11 5 

E0020: llarilm 7440-39-3 0.5 mg/kg <0.5 5 mg/kg 85.8 85 11 5 

E0020: Cadrnkan 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 102 85 115 

E0020: Cobtllt 7440-48-4 0.5 mg/kg <0.5 5 mg/kg 98.4 85 115 

E0020: Capper 7440-50-8 mg/kg <1 5 mg/kg 96 .7 85 115 

E0020: I.Nd 7439-92-1 mg/kg <1 5 mg/kg 96 .8 85 11 5 

E0020: Mang,,neH 7439-96-5 0.5 mg/kg <0.5 5 mg/kg 110 85 11 5 

E0020:M-.y 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 85 .8 85 115 

E0020: Molybffnum 7439-98-7 mg/kg <1 5 mg/kg 92 .0 85 115 

E0020: Nicka! 7440-02-0 mg/kg <1 5 mg/kg 107 85 115 

E0020:Tln 7440-31 -5 0.5 mg/kg <0.5 5 mg/kg 100 85 115 

E0020:21nc 7440-66-6 mg/kg <1 5 mg/kg 113 85 115 

EP-078HK: Polycyolc:Aromallc Hydrocarbona (PAHi) (QC Lot: 1178353) 

~ 91-20-3 50 µg/kg <50 25 µg/kg 87.5 63 101 

Acen~ 208-96-8 50 µg/kg <50 25 µg/kg 67 .8 40 103 

Acenophhne 83-32-9 50 µg/kg <50 25 µg/kg 81 .1 56 101 

~ 86-73-7 50 µg/kg <50 25 µg/kg 89.6 61 107 

""-1tlnne 85-01 -8 50 µg/kg <50 25 µg/kg 85.0 68 98 

Antlncene 120-12-7 50 µg/kg <50 25 µg/kg 67.2 42 88 

l'ullwllhal• 206-44-0 50 µg/kg <50 25 µg/kg 87 .6 59 11 2 

~ 129-00-0 50 µg/kg <50 25 µg/kg 81 .9 55 111 

Benz(•,.,.._ 56-55-3 50 µg/kg <50 25 µg/kg 64 .9 58 106 

ChryNM 218-01-9 50 µg/kg <50 25 µg/kg 93 .8 71 108 

e.m.(b)branlWM 205-99-2 50 µg/kg <50 25 µg/kg 97.9 55 122 

Benm(k~ 207-08-9 50 µg/kg <50 25 µg/kg 88 .3 53 114 

Benm(a)pyral• 50-32-8 50 µg/kg <50 25 µg/kg 69.6 31 100 

lndeno(1.2.3.cd)pyrwltl 193-39-5 50 µg/kg <50 25 µg/kg 103 45 126 

Dibanz(a.h~• 53-70-3 50 µg/kg <50 25 µg/kg 102 40 129 

Benm(g.h.~ 191-24·2 50 µg/kg <50 25 µg/kg 91 .9 43 131 

EP-078HK: Phenol, Hexachlorobaimn and Bll(2~ Phlhalal8 (QC Lot: 1178353) 

Phenol 108-95·2 500 µg/kg <500 25 µg/kg 84.4 49 100 

Hwhlo.ONl-ie (HCB) 118-74·1 50 µg/kg <50 25 µg/kg 88.2 68 110 

1111(2~- 117-81 -7 1000 µg/kg <1000 25 µg/kg 118 103 121 

EP-071H1<..SR: Tolal Pelroleum Hydrocarbona (TPH) (QC Lot: 1176362) 



Page Number 10 of 14 A Client INTRAFOR HONG KONG UMn'EO 
Work Order HK1n11B8 

Mabix : 801. WW-M-

_________ ,,,,,,_ 
..... ..... .......,./%) .......,.Uti6(%) lf"(J/%) -:- °""""""' I.Olf lkl/l -- QI ..... , 

LOS DOS '-- ,,,,,, 
*" Ootlllr1/~ 

EP-o71HK.._SR: Tollll P8lroleun'I ~ (TPH) (QC Lot: 1178362) - Continued 
C8-C111F ....... 200 mg/kg <200 31 .5 mg/kg 101 62 128 

C17-C35fndon 500 mg/kg <500 67 .5 mg/kg 94.9 55 115 

EP-071HK.._SR: Tola! Pwdeum Hydrocarborie (TPH) (QC Lot: 1178384) 

CII - CII Fnicton 5 mg/kg <5 4.5 mg/kg 91 .3 79 112 

EP-074_SR-A: Monocycllc Aromatic Hydrocarbons (MAH) (QC Lot: 1178383) 

llenane 71 -43-2 0.1 mg/kg <0.1 0.25 mg/kg 93.6 72 115 

Toki- 108-88-3 0.2 mg/kg <0.2 0.25 mg/kg 87.2 76 125 

Ethyl, ...... 100-41 -4 0.2 mg/kg <0.2 0.25 mg/kg 95 .0 73 125 

m-&p-~ne 108-38-3 0.4 mg/kg <0.4 0.5 mg/kg 96 .7 79 117 

106-42-3 

atri- 100-42-5 0.2 mg/kg <0.2 0.25 mg/kg 88.3 72 126 

ar1ho~- 95-47-6 0.2 mg/kg <0.2 0.25 mg/kg 88.7 74 126 

~nee(TcrW) mg/kg <1.0 0.75 mg/kg 94.0 79 119 

EP-074_SR-8: OXygenalld ~ (QC Lot: 1178383) 

2-¥ropanone (AcelDne) 67-64-1 2 mg/kg <2 2.5 mg/kg 110 79 119 

2-&anone (MEK) 78-93-3 2 mg/kg <2 2.5 mg/kg 96.4 80 115 

EP-07 4_SR-E: Hlloganatad Allphatlca ( QC Lot: 1178363) 

M.it,y1ene c:Horldll 75-09-2 0.5 mg/kg <0.5 0.25 mg/kg 99.9 75 123 

Trlchl.......,_• 79-01-6 0.1 mg/kg <0.1 0.25 mg/kg 97 .1 78 119 

Tlllnlchlo-.,• 127-18-4 0.04 mg/kg <0.04 0.25 mg/kg 94 .5 77 120 

EP-074_SR-O: Trllwlomelhll- (THM) (QC Lot: 1178363) 

Chlonllarm 67-66-3 0.04 mg/kg <0.04 0.25 mg/kg 96.4 75 121 

llnlmodlchlorornellwl• 75-27-4 0.1 mg/kg <0.1 0.25 mg/kg 95.5 73 123 

EP-074_SR-I: Melhyl-llrt-bulyl Elw (QC Lot: 1178383) 

Methyl lllrt~ E1her (MTBE) 1634-04-4 0.2 mg/kg <0.2 0.25 mg/kg 92.2 68 119 

Malrix: WAlER ww--- _________ ,,,,,,_ 

..... ..... .......,./%) .......,.,...,.,%) lf"(J/%) -:- °""""""' I.Olf lkl/l ~ 
QI_ ..... , 

LOS DOS '-- ,,,,,, 
*" Ootrtd a,,,, 

Benzane 71-43-2 0.5 µg/L <0.5 2 µg/L 96.7 67 125 

Toki- 108-88-3 0.5 µg/L <0.5 2 µg/L 91.4 72 125 

Ethyl,m,• 100-41-4 0.5 µg/L <0.5 2 µg/L 117 69 128 

,,,._ & p..xylene 108-38-3 µg/L <1 4 µg/L 95.2 75 117 

106-42-3 

s~ 100-42-5 0.5 µg/L <0. 5 2 µg/L 108 68 131 ~- 95-47-6 0.5 µg/L <0.5 2 µg/L 118 73 128 
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INTRAFOR HONG KONG LIMITED 

HK1n1166 

LO/f 

EP-074_SR-A: MonocydlcAnimllllc Hydrocarboi• (MAH) (QC Lot: 1180413) - ConlhJed 

Xyleowe~oW) 2 

EP-074_SR-8:0xygenact~ (QCL.ot: 1180413) 

2-f'rvpanone (Al:9Dw) 

2-Suanone (MEI() 

EP-074_SR-c: HalogeilBlllldAllphallcs (QCL.ot: 1180413) 

M.l,ylene c:Ho<lde 

TrlcHoioelWM 

T~,e 

EP-074_SR-G: Tl'IIIIIDmlllha-(THM) (QC Lot: 1180413) 

Chlorot'ann 

llromodlchlOl'IIIINlllwl• 

EP-074_SR-I: ~ Btwr (QC Lot: 1180413) 

Mel,yl 1ln&lrl Ehr (VT1IE) 

67-64-1 5 

78-93-3 5 

75-09-2 5 

79-01-6 0.5 

127-18-4 0.5 

67-66-3 0.5 

75-27-4 0.5 

1634-04-4 0.5 

,.,_ ___ 
1h11 --
µg/L <2 

µg/L <5 

µg/L <5 

µg/L <5 

µg/L <0.5 

µg/L <0.5 

µg /L <0.5 

µg/L <0.5 

µg/L <0.5 

A 
_,_ ... /J.OIP _ _, ____ (D(J61_ 

-- ... ,....,..,,("/,) ,...._,,,..,. ("/,) lfl'IJ ("/o) 

o»w•..,, 
LOS D08 LOIi¥ 

"""" *" Ot7rltrJ/ Urrl 

6 µg/L 103 71 125 

20 µg/L 96 .9 76 130 

20 µg/L 110 69 126 

2 µg/L 88.5 71 126 

2 µg/L 111 71 126 

2 µg/L 82.9 66 131 

2 µg/L 11 8 75 128 

2 µg/L 95 .8 64 121 

2 µg/L 110 62 126 
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INTRAFOR HONG KONG LIMITED 

HK1n1166 

EG: Malala md MajorCalona (QC Lot: 117'451) 

HK1771166-001 AEBH2-0.5M 

EG: Malalll md Major C811on9 (QC Lot: 1174453) 

HK1771166-001 AEBH2-0.5M 

--
EC3308CI: H.,.,,.. Cllronw.n 

EOO:ZO: Anthony 

EOO:ZO: A,-,lc 

EOO:ZO: llaiun 

EOO:ZO: c.dml1a11 

EOO:ZO: Cobalt 

EOO:ZO: Copper 

EOO:ZO: Lad 

EOO:ZO: Menuy 

EOO:ZO: Molybd-.m 

EOO:ZO: Nicka! 

EOO:ZO:lln 

E0020:21nc 

EP-078HK: Pol)qdc Aromatic Hydrocarbons (PAHa) (QC Lot: 1178353) 

HK1771166-003 AEBH2· 1.5M Naphthll­

Aoalllphthyl­

AoalaphlleM 

FluolWM 

PIie ......... 

AntlnceM ~-
Py!WM 

lleru{a)lnll.-ne 

CmyNne 

llenZD(b~ 

llenm(k)l-"­
Banzll(•Jpyrwo• 

lndeno(1.2.3.cc1Jpyrwoe 

Dlbenz(•.h,..._. 

,lob 

~,,,,,,,,,.,. 

18540-29-9 2.5 mg/kg 

7440-36-0 5 mg/kg 

7440-38-2 5 mg/kg 

7440-39-3 5 mg/kg 

7440-43-9 5 mg/kg 

7440-48-4 5 mg/kg 

7440-50-8 5 mg/kg 

7439-92-1 5 mg/kg 

7439-96-5 5 mg/kg 

7439-97-6 0.1 mg/kg 

7439-98-7 5 mg/kg 

7440-02-0 5 mg/kg 

7440-31 -5 5 mg/kg 

7440-66-6 5 mg/kg 

91-20-3 250 µglkg 

208-96-8 250 µglkg 

83-32-9 250 µglkg 

86-73-7 250 µglkg 

85-01-8 250 µglkg 

120-12-7 250 µg/kg 

206-44-0 250 µglkg 

129-00-0 250 µg/kg 

56-55-3 250 µglkg 

218-01-9 250 µglkg 

205-99-2 250 µg/kg 

207-08-9 250 µglkg 

50-32-8 250 µglkg 

193-39-5 250 µg/kg 

53-70-3 250 µglkg 

... ,lob""8)-1.., .. 0U,__(1,,fBD),..,, 
8'*......,..,.(%) ......,..,.Unf(a (%) 

ltlS ltlSD '-- ff/(/11 

96.0 91.0 75 125 

97.0 102 75 125 

97 .3 99.9 75 125 

# Not # Not 75 125 

Determined Determined 

93.2 100 75 125 

99.1 96.6 75 125 

89.0 99.8 75 125 

#Not # Not 75 125 

Determined Determined 

#Not # Not 75 125 

Determined Determined 

96.5 93.5 75 125 

90.0 97.4 75 125 

96.3 106 75 125 

92.2 96.0 75 125 

# Not # Not 75 125 

Determined Determined 

87 .8 50 130 

86.2 50 130 

85.4 50 130 

88.2 50 130 

83.2 50 130 

82.9 50 130 

87 .5 50 130 

86.8 50 130 

92.0 50 130 

93.4 50 130 

95.5 50 130 

97 .4 50 130 

92.4 50 130 

85 .7 50 130 

84.5 50 130 

A 
5.35 

5.02 

2.64 

# Not 

Determined 

7.04 

2.55 

11.4 

# Not 

Determined 

# Not 

Determined 

3.16 

7.90 

9.59 

4.04 

# Not 

Determined 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 



Page Number 

Client 
Worl< Order 

Matrix : SON.. 

-"*D 

13 at 14 

INTRAFOR HONG KONG UMl1ED 

HK1771166 

EP-078HK: PalycydlcAromallc ~ {PAHII) (QC Lot: 1178353) - Conllnued 
HK1771166-003 AEBH2-1.5M ~ 

EP-078HK: Phenol, Haxach1orob811Z8118 inl Bll(2-elhylhalcyl) Phlhalale (QC Lot: 1178353) 

HK1771166-003 AEBH2-1.5M Phenol 

H8lCIICHonlbei-ie (HCB) 

Blo(2..tlylleyljpllllllla 

EP-071H1(_SR: Total P1llrolaum Hydrocalbol• (TPH) (QC Lot: 1178362) 

HK1771166-002 AEBH2-0.5M -DUP C9 - C18 fnlctlon 

C17 - CS5 fnlctlon 

EP-071H1(_SR: Total Pelroleum Hydrocarbol• (TPH) (QC Lot: 1176364) 

HK17711 66-002 AEBH2-0.5M-DUP ea -ea Fractan 

EP-074_8R-A: Monocydk:Aromallc Hyd!DCalbol• (MAH) (QC Lot: 1178383) 

HK1771166-003 AEBH2-1.5M 

HK1771166-003 AEBH2-1 .5M 

EP-074_SR-c: llalog1111alllld Allphallca (QC Lot: 1178383) 

HK1771 166-003 AEBH2-1 .5M 

EP--074_8R-G: Trlhalomlllha• (THM) (QC Lot: 1178383) 

HK1771166-003 AEBH2-1.5M 

EP--074_SR~ MalhyMlart-buty a- (QC Lot: 1178383) 

HK17711 66-003 AEBH2-1.5M 

Sub-Matrix: SOIL 

-·p..xylene 

2-PropalOI• (AMDne) 

Uuanone {MEI<) 

Trtchlo;ual•• 

T~ ........ 

048,.,,,,,.. 

191 -24-2 

108-95-2 

118-74-1 

117-81-7 

71 -43-2 

108-88-3 

100-41 -4 

108-38-3 

106-42-3 

100-42-5 

95-47-6 

67-64-1 

78-93-3 

75-09-2 

79-01 -6 

127-18-4 

67-66-3 

75-27-4 

1634-04-4 

-a..,(%) 

A 
~--(1'S)_,~--~(l,l8D)~ ... $lfllt"90MIY/%J "90MIYl.ntb (%) lfPD/%) 

Cena ... , 1,18 "8D l.ot¥ ff/fJh ..... Conlml 

UJr# 

250 µg/kg 71 .5 50 130 20 

250 µg/kg 91.4 50 130 20 

250 µg/kg 85.8 50 130 20 

250 µg/kg 120 50 130 20 

31.5 mg/kg 95.8 50 130 20 

67 .5 mg/kg 84.0 50 130 20 

4.5 mg/kg 92.9 50 130 20 

0.25 mg/kg 87.7 50 130 20 

0.25 mg/kg 90.9 50 130 20 

0.25 mg/kg 102 50 130 20 

0.5 mg/kg 106 50 130 20 

0.25 mg/kg 92.2 50 130 20 

0.25 mg/kg 97.2 50 130 20 

0.75 mg/kg 124 50 130 20 

2.5 mg/kg 108 50 130 20 

2.5 mg/kg 98.8 50 130 20 

0.25 mg/kg 90.8 50 130 20 

0.25 mg/kg 89.0 50 130 20 

0.25 mg/kg 85.2 50 130 20 

0.25 mg/kg 88 .2 50 130 20 

0.25 mg/kg 95.3 50 130 20 

0.25 mg/kg 88 .8 50 130 20 



Page Number 14 al 14 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1n1166 

Sub-Matrix : SOIL -,..u.(%) 

Oamoolnl QW- '-- lt/t1I 
E141788: Palycyallc Anlmdcll lty .. acabol,. {PAHe) ~ 

2-Au~ 321-60-8 50 130 

4-Terphenyl-<114 1718-51-0 50 130 

EP--OIO_SR8: 1l'H(Valde)l81EX~ ~- 1868-53-7 80 120 

Tokl--011 2037-26-5 81 11 7 

4-8romoluoraba'lzan• 460-00-4 74 121 

EP-474_8R-8: VOC Sum,galN 

Dlbnimc61.......-. 1868-53-7 80 120 

Tokl--011 2037-26-5 81 117 

4-8romolUlll'llb-• 460-00-4 74 121 

Sub-Matr1x: WATER -,..u.(%) 

"°""1Dllwl QW- '-- lt/t1I 
EP-474_8R-8: VOC SUmlgalN 

lllbromoftu"""" ...... 1868-53-7 86 118 

Tokl--08 2037-26-5 88 110 

4-8romolUlll'llb-• 460-00-4 86 115 
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Page Number 

Client 
Worl< Order 

General Comments 

2af 18 

INTRAFOR HONG KONG UMrTED 
HK1n2073 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release . When sampling time information is 

not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. Testing period is from 19-0ct-201 7 

to 02-Nov-2017. 

Key: LOR = Limit of reporting; GAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service Is a division of the American Chemical Society. 

Sample(s) were received in chilled condition. 

Water sa mpte(s) analysed and reported on as received basis. 

Soll sample(s) analysed on an as received basis. Result(s) reported on dry weight basis. 

Water sample(s) were filtered prior to dissolved metal analysis. 

Soll sample(s) as received, d igested by In-house method E-ASTM D3974-09 prior to determination of metals. The In-house method is developed based on ASTM D3974-09 method. 

Particular samples required dilution prior to PAH analysis due to matrix interference. Surrogate recoveries are not reported . 

A 



Page Number 3 of 18 A Client INTRAFOR HONG KONG UMrTED 
Work Order HK1772073 

~/fNtittl 

Sub-Matlix: SOIL Clittf)tsarn,:,ielO TP1-0.5M TP1-1.5M 

C1181'/tsarr,plirt9C1ateltirr,e 19-0ct-2017 19-0ct-2017 

eo,,,,,ouna C<Stv,,,,,be, (Of/ ()riil HK17721173-001 HK1~ 

EA/ED: Phplcal and ... Proparl• 

EAD5li: io1olnn C-(clrlecl 0 0.1 " 29.5 13.7 

103°C) 

EO: ....... and Major Calona 

E0020: Anhony 7440-36-0 mo"'• 2 <1 

E0020:AI-* 7440-38-2 mg/kg 12 8 

E0020: Blllum 7440-39-3 1.0 mg/kg 1440 21111 

E0020: Cadlnlan 7440-43-9 0.2 mg/kg 0.4 0.2 

E0020: Cobalt 7440-48-4 1 0 mg/kg 5 11 

E0020: Copper 7440-50-8 mg/kg 22 13 

E0020: l.Md 7439-92-1 mg/kg 11 38 

E0020:M..,_ 7439-96-5 1.0 mg/kg 139 275 

E0020:~ 7439-97-6 0.05 mg/kg 0.17 0.111 

E0020:~ 7439-98-7 mg/kg 5 4 

E0020: Nlcbl 7440-02-0 mg/kg 11 21 

E0020:1ln 7440-31-5 1.0 mg/kg 3 4 

E0020: 2lnc 7440-66-6 mg/kg 32 45 

E0049: Trtvalont Clromun 16065-83-1 1.0 mg/kg 211.5 34.2 

E030IIO: H........tChrvmun 18540-29-9 1.0 mo/kg 1.8 <1.0 

EP-07BHK: ~ AnlnNlllc ~ (PAH1) 

EP07BHK:Naphhlene 91-20-3 0.500 mg/kg <0.500 <0.500 

EP07BHK:Acen~ 208-96-8 0.500 mg/kg <0.500 <0.500 

EP07BHK: Acenophlllene 83-32-9 0.500 mg/kg <0.500 <0.500 

EP07BHK:~ 86-73-7 0.500 mg/kg <0.500 <0.500 

EP07BHK: F'tNiw1hw,• SS.01-8 0.500 mg/kg <0.500 <0. 500 

EPOTBHK:- 120-12-7 0.500 mo/kg <0.500 <0.500 

EP07BHK: l'luolwdwle 206-44-0 0.500 molkg <0.500 <0.500 

EPOTBHK: Pyrane 129-00-0 0.500 mg/kg <0.500 <0.500 

EPOTBHK: Ben:i(a}lnlncM!e 56-55-3 0 .500 mg/kg <0.500 <0.500 

EP07BHK: aur-,. 218-01-9 0.500 mg/kg <0.500 <0.500 

EP07BHK: Banm(b~e 205-99-2 0.500 mg/kg <0.500 <0.500 

EPOTBHK: llanm(k)luaranll- 207-08-9 0.500 mg/kg <0.500 <0.500 

EP07BHK: llenzD(a)pyr.w 50-32-8 0.500 mg/kg <0.500 <0.500 

EP07BHK: lndeno(1.2.3.cd)pyr.w 193-39-5 0.500 mg/kg <0.500 <0.500 

EPOTBHK: DIINnz(a.hi-itw- 53-70-3 0.500 mg/kg <0.500 <0.500 

EP07BHK: llen:ZD(g.h.~ 191-24-2 0.500 mg/kg <0.500 <0.500 

EP-07BHK: Pllenal, H--....,.aa• and 1111(2~ ~ 



Page Number 4af 18 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1772073 

Sub-Matrix: SOIL Client saftJ/JlelD TP1-0.5M TP1-1.5M 
CliefJlsart)l)lir,gc,ate l bit,e 19-0ct-2017 19-0ct-2017 

coo,,,oo,,o O<S- lOR W t HK17T.ID73-001 HK177207'3-002 

EP-07BHK: Phenol, Huachlonlbeilzllne ond Bll(2~ Phll ..... - ConlrMd 

EP078HK: Phenol 108-95-2 0.50 mg/kg <0. 50 <0.50 

EP078HK: H.,...,.Cll'llllenZ8ne 118-74- 1 0.200 mg/kg <0.200 <0.200 

{HCB) 

EP078HK: 117-81-7 5.00 mg/kg <5.00 <5.00 

811(2..tlyhnrt)phthlll ... 

EP-071HK._BR: TaW Petral...., Hymaca,bane (TPH) 

EP07DHK._SR: CB - C& Fl'IICtlon mg/kg <5 <5 

EP071HK._SR: CB -C18 Fraction 200 mg/kg <200 <200 

EP071HK._SR: C17 - C35 fffc,lion 500 mg/kg <500 <500 

EP-074._BR-A: Monocyola Aromdc ~ (MAH) 

EP074_SR: Benzane 71-43-2 0.2 mg/kg <0.2 <0.2 

EP074_SR: Tolu- 108-88-3 0.5 mg/kg <0.5 <0. 5 

EP074_8R: E1hyl,.....,.• 100-41-4 0.5 mg/kg <0.5 <0.5 

EP074_SR: m- & p-)(ytene 108-38-3 1.0 mg/kg <1.0 <1.0 
106-42-3 

EP074_SR:~ 100-42-5 0.5 mg/kg <0.5 <0.5 

EP07 4_8R: orlho-Xyl- 95-47-6 0.5 mg/kg <0. 5 <0.5 

EP074_SR: )(ytenee (Total) 2.0 mg/kg <2. 0 <2.0 

EP-074._SR~: Oxnonnid Campculde 

EP074_8R: 2-9roponoM (Acnlne) 67-64-1 so mg/kg <50 <50 

EP074_SR: ~ (MEK) 78-93-3 mg/kg <5 <5 

EP-074._SR-E: twog.-d Alphdce 

EP07 4_8R: M9111yt- chloride 75-09-2 0.5 mg/kg <0. 5 <0.5 

EP074_SR: TrlchloroetheM 79-01-6 0.1 mg/kg <0.1 <0. 1 

EP074_8R: Tnw:hlonNllhene 127-18-4 0.04 mg/kg <0.04 <0.04 

EP-074._SR-O: Tl1llalanlelw,ee (THM) 

EP074_SR: Chlonlfarm 67-66-3 0.04 mg/kg <0.04 <0.04 

EP074_BR: llramo<lcHorurnellwle 75-27-4 0.1 mg/kg <0.1 <0.1 

EP-074_8R~: ~ Ell• 

EP074_SR: M9111yt 1n8ut,1 Elher 1634-04-4 0.5 mg/kg <0.5 <0.5 

{MTBE) 

EP-07118: Polyerolla An1lnake Hy~ (PAHe) &m,gme 

EP078HK: 2-Auorabipllenyl 321-60-8 0.1 " 115.5 115.0 

EP078HK: 4-T.-plwlyl-<114 1718-5 1-0 0.1 " NotO....,ed Not~ 

EP--080_SR8: TPH(V,,_.)llllEX 111.m,gm 

EP070HK._SR: 1868-53-7 0.1 .. 18.8 82.0 ~. 
EP070HK._SR: Takaw-08 2037-26-5 0.1 " 100 100 
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Sub-Matrix: SOIL 
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INTRAFOR HONG KONG LIMITED 

HK1772073 

EP-GII0_8R8: TPH(Volde)/BlEX &m,gall - ConhMd 

EP070HK...SR: 

~ 

EP-47 .... 8R-8: VOC lklrrogal 

EP07.._8R:~ 

EP07.._8R: Tokl--011 

EP074_SR:~ 

C4S- (Oil 

460-00-4 0 .1 

1868•53•7 0.1 

2037 -26-5 0.1 

460-00-4 0.1 

Client saft)IJle ID 

Cller,tS¥t)/)llf1[JrJate l tifne 

Wt 

" 

" 
" 
" 

TP1--0.5M 

19-0ct-2017 

HK1772073-001 

103 

89.8 

100 

103 

TP1-1 .5M 

19-0ct-2017 

HK1~ 

104 

82.0 

100 

104 

A 
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Sub-Matrix: WATER 
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INTRAFOR HONG KONG LIMITED 

HK1n2073 

EO: ....... and ..... C.....- Fllllwd 

E0020: Anlmony 

E0020:AI-* 

E0020:a...m 
E0020: c.dlnlan 

E0020: Cobalt 

E0020: eop.,... 
E0020: Lad 

E0020:M...­

E0020: Menuy 

E0020: Wolybd.,..m 

E0020: Nickel 

E0020: lin 

E0020: 21nc 

E0048: Trivalent Clromun 
E0050: HaxavallntChromlwn 

EP-478HK: ~ Aromalo lly..__,. (PAH1) 

EP078HK:~ 

EP078HK: Aoenophthyl­

EP078HK: kenophhM 

EP078HK: Fb,..,. 

EP078HK: PhelW'llnM 

EP078HK: Amin..,. 

EP078HK: FklaJwllwle 

EP078HK: Pyra,1 

EP078HK: lllnz(ll)ntln...,. 

EP078HK: Qlrywa19 

EP078HK: llenza(b)lb,nnlhlne 

EP078HK: Bwa:D(k)lluoranll­

EP078HK: Ben:m(a)pyreM 

EP078HK: lndlno(1.2.3.od)pyreM 

EP078HK: Dlbwa:(ah.,.._ 

EP078HK: Ben:m(g.h.~ 

7440-36-0 

7440-38-2 

7440-39-3 

7440-43-9 

744().48.4 

7440.50-8 

7439-92-1 

7439-96+5 

7439-97-6 

7439-98-7 

7440-02-0 

7440-31 -5 

7440-66-6 

1606S.S3-1 

18540.29-9 

91 -20-3 

208-96-8 

83-32-9 

86-73-7 

85-01-8 

120-12-7 

206-44-0 

129-00-0 

56-55-3 

218-01-9 

207-08-9 

50-32-8 

193-39-5 

53-70-3 

EP-478HK: Phenal, H ......... obaaawandBI~ ..... ..._ 

EP078HK: Phenol 105.95.2 

EP078HK: H~ 11e-7'-1 

(HCB) 

10 

0.2 

0.5 

10 

20 

20 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

1.0 

1.0 

2.0 

2.0 

2 .0 

2.0 

2.0 

2.0 

4.0 

Cfmtl l sampling aateltirr,9 

Wt 

µgl\. 

µgl\. 

µgl\. 

µgl\. 

µgl\. 

µgl\. 

µgl\. 

µg/L 

µg/L 

µgl\. 

µgl\. 

µg/l 

µg/L 

µg/L 

µglL 

µgl\. 

µg/L 

µg/L 

µg/l 

µgl\. 

µg/L 

µg/l 

µg/L 

µgl\. 

µgl\. 

µg/L 

µgl\. 

µgl\. 

Equipment Blank 

19-0ct-20 17 

HK1772073-003 

<1 

<10 

<1 

<0.2 

<1 

<1 

<1 

<1 

<0.5 

<1 

<1 

<1 

<10 

<20 

<20 

A 
F1eld Blank Tr1pBlank 

19-0ct-2017 19-0ct-2017 

HK1772lJ73.004 HK1772073-(JQl5 

<1 

<10 

<1 

<0.2 

<1 

<1 

<1 

<1 

<0. 5 

<1 

<1 

<1 

<10 

<20 

<20 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<2.0 

<1.0 

< 1.0 

<2.0 

<2. 0 

<2. 0 

<2.0 

<2.0 

<2.0 

<4.0 
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Client 
Work Order 

Sub-Matrix: WATER 
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INTRAFOR HONG KONG LIMITED 

HK1772073 

EP078HK: 

llle(2~Jphhl-

EP-471Hl(_8R: Talill P-........ lt,*-bano (TPH} 

EP070H1(_SR: CB - CB Fraction 

EP071H1(_SR: CII - C18 Fraction 

EP071H1(_SR: C17 -C311 fladon 

EP-474...SR-k U~ Anlmdc I~ {MAH) 
EP074_SR: llenDrle 

EP074_SR: T..,_ 

EP074_8R: Eflylbenmne 

EP074_SR: !Mia- & p..xytene 

EP074_SR:S~ 

EP074_8R:~ 

EP074_8R: )(ylenN (Total) 

EP-474...BR-8: OJcrgonnd CGmpoundo 

EP074_8R: 2-:"lapa1011e (Aa,!Dne) 

EP074_SR: 2.SUW- (UEK) 

EP-474...SR-E: lltllogallllilcl Alphdce 

EP074_8R: MMhylene clllorida 

EP074_8R: TrlcHooNlherw 

EP074_8R: Telnichlorodlene 

EP-474...BR-O: 'T'rthllomelha .. a (THU) 

EP074_SR: Chlarofoml 

EP074_SR: llramodlchl........._,e 

EP-474_8R-I: U~ Et.. 

EP074_SR: Uat,y1 ~ Ehr 

{MTBEJ 

EP-4788: Palycyalc Aromalcli ~ .. (PAH•J 8umlgaN 

EP078HK: 2.ftloroblphenyl 

EP078HK: 4-Te,phanyl-<l14 

EP--080_SR8: TPH(Volde)IBTIEX Blffllo• 
EP070H1(_SR: 

Dlbromoa, ............ 

EP070lf1(_SR: T""--08 

EP07DHl(_8R: 

4-llromoluonlbe 

EP-474...SR.S: VOC 8urrDglilN 

117-81-7 

71-43-2 

108-aa-3 

100-41-4 

108-38-3 

106-42-3 

100-42-5 

95-47-6 

67-64-1 

78-93-3 

75-09-2 

79-01-6 

127-18-4 

67-66-3 

75-27-4 

1634-04-4 

32 1-60-8 

1718-51-0 

1868-53-7 

2037-26-5 

460-00-4 

20.0 

20 

500 

500 

50 

5.0 

5.0 

10 

50 

50 

20 

500 

50 

50 

5.0 

5.0 

5.0 

50 

50 

0 1 

0 1 

0.1 

0 1 

0.1 

C/i&f)I Sarn,:,/& 10 

Wt 

""'' 

µgll 

µgll 

µgll 

µg/L 

µg/L 

-µgll 

µgll 

µgll 

1,1g/L 

µgll 

µgll 

µg/L 

µgll 

µg/L 

µgll 

.. 

.. 

" 

.. 
" 

Equipment Blank 

19-0ct-2017 

HK1772073-003 

Reid Blank 

19-0ct-2017 

HK1772073-004 

<20.0 

<20 

<500 

<500 

<5.0 

<5.0 

<5.0 

<10 

<5.0 

<5.0 

<20 

<500 

<50 

<50 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

50.8 

70A 

108 

101 

110 

Trip Blank 

19-0ct-2017 

HK1772073-005 

<5.0 

<5.0 

<5.0 

<10 

<5.0 

<5.0 

<20 

<500 

<50 

<50 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 
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INTRAFOR HONG KONG LIMITED 

HK1n2073 

EP--074_SR-3: VOC 8urrot,111N · Conhled 

EP074_SR: Dllnmolluoromalwne 

EP074_8R: T....08 

EP074_SR:~ 

css-.,,., (Oil 

1868-53-7 0 .1 

2037 -26-5 0.1 

460-00-4 0.1 

CJient~ID &!Ulpment Blank 
Clier,tsaf>)/Jlingc:late l hf1le 19-0ct-2017 

Wt HK17721Jn.008 

" 
" 
" 

19-0ct-2017 

HK177'2073-004 

108 

101 

110 

TrtpBlank 

19-0ct-2017 

HK1~ 

110 

103 

111 



Page Number Qof 18 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1n2073 

~ Dtl/1b* (DUP) /fflpalt 

Matrix: SOIL ,._,._"""'_ 
,._,...,.ID ---ID -- -- UJlf - ~- -- /PO(%) 

EA/ED: Phyllcal ao:I Aa,agata Propertlee (QC Lot: 1198422) 

HK1772073-001 TP1-0.5M EAD55: Moinn Conllont(drted O 0.1 % 29.5 29.5 0.00 

103°C) 

EG: Malalll ao:1 Major Cdolw (QC Lot: 1188815) 

HK1772073-002 TP1 -1.5M E03080: H--i.ntCllnlmun 18540-29-9 0.5 mg/kg <1.0 <1.0 0.00 

EG: Malala ao:I Majorc.lana (QC Lot: 1188818) 

HK 1772073-002 TP1-1 .5M E0021D: M......,. 7439-97-6 0.05 mg/kg 0.18 0.20 9.31 

E0021D: Cadmkan 7440-43-9 0.2 mg/kg 0.2 0.2 0.00 

E0021D:Bnm 7440-39-3 0.5 mg/kg 290 302 4.11 

E0021D: Cabalt 7440-48-4 0.5 mg/kg 11 13 14.9 

E0021D:M..,.. 7439-96-5 0.5 mg/kg 275 270 1.97 

E0021D: 1ln 7440-31-5 0.5 mg/kg 4 5 6.13 

E0021D:Al*,ony 7440-36-0 mg/kg <1 <1 0.00 

E0021D: AINric 7440-38-2 mg/kg 6 7 15.9 

E0021D: Copper 7440-50-8 mg/kg 13 14 7.44 

E002ID: LNd 7439-92-1 mg/kg 36 38 4.72 

E0021D: Molybdeiun 7439-98-7 mg/kg 4 3 0.00 

E0021D: Nlcbl 7440-02-0 mg/kg 21 24 13.6 

E002ID: 2lnc 7440-66-6 mg/kg 45 51 11.6 

EP--076HK: Polycydc Aromllllc Hydrocabol • (PAHa) ( QC Lot: 1188058) 

HK1772073-001 TP1 -0.5M Nllphhl- 91-20-3 50 µg/kg <0.500 mg/kg <500 0.00 ~- 208-96-8 50 µg/kg <0.500 mg/kg <500 0.00 ~- 83-32-9 50 µg/kg <0.500 mg/kg <500 0.00 

Fblnlrw 86-73-7 50 µg/kg <O. 500 mg/kg <500 0.00 

Phet•ll•wt• 85-0 1-8 50 µg/kg <0.500 mg/kg <500 0.00 

~ 120-12-7 50 µg/kg <0.500 mg/kg <500 0.00 

FullwllwM 206-44-0 50 µg/kg <O. 500 mg/kg <500 0.00 

Py,.. 129-00-0 50 µg/kg <O. 500 mg/kg <500 0.00 

Benz(•.,.._ 56-55-3 50 µg/kg <0.500 mg/kg <500 0.00 

av,..... 218-01-9 50 µg/kg <0.500 mg/kg <500 0.00 

llena(b~ 205-99-2 50 µg/kg <0.500 mg/kg <500 0.00 

~ 207-08-9 50 µg/kg <0.500 mg/kg <500 0.00 

llaaD(•~ 50-32-8 50 µg/kg <0.500 mg/kg <500 0.00 

..-..C:1 .2.3.cdpyrw,• 193-39-5 50 µg/kg <O. 500 mg/kg <500 0.00 

Dlben:z(a.h)anlnoene 53-70-3 50 µg/kg <0.500 mg/kg <500 0.00 

llenzD(ll.h.l)perylaw 191 -24-2 50 µg/kg <O. 500 mg/kg <500 0.00 

EP--076HK: Phenol, Haxachlorob111za11eao:I Bll(2~ Phlhalldlt (QC Lot: 1188058) 



Page Number 10 al 18 A Client INTRAFOR HONG KONG UMllcO 
Worl< Order tt<1n201s 

Matrix: 80ft. _,_/Dfl'I_ --0 --0 -- -- LOlf - ~- -- -,('/,, ) 

EP--078HK: Phenol, HaxachlorobBIIZIII NI and Bll(2-elhylheac Phlhala (QC L.ot: 1188068) - Conllnued 
HK1 772073-001 TP1 -0.SM 1111(2~ 117-81-7 1000 µg/kg <S.00 mg/kg <5000 0.00 

H8lClldllat .... uaie(liC8) 118-74-1 so µg/kg <0.200 mg/kg <200 0.00 

Phenol 108-95-2 SOO µg/kg <0.50 mg/kg <SOO 0.00 

EP-071H1t_SR: Tolal Pwalaun1 HydPocaltlol• (TPH) (QC L.ot: 1188055) 

HK1772073-001 TP1 -0.SM C9 - C18 flw:lan 200 mg/kg <200 <200 0.00 

C17 - C35 fnlclon SOO mg/kg <SOO <SOO 0.00 

EP-071H1(_SR: Tollll Pt*deum Hydrocarbonl (TPH) (QC Lot: 1188084) 

HK1772073-001 TP1-0.SM C8 - Cl Fraclan s mg/kg <S <S 0.00 

EP-074_SR-A: Monooyclc Aromallc Hydruc:arbona {MAH) (QC Lot: 1188083) 

HK 1772073-00 1 TP1 -0.SM llenZllne 71-43-2 0.1 mg/kg <0.2 <0.2 0.00 

Toki- 108-88-3 0.2 mg/kg <0.5 <0.5 0.00 

Ethyllenm,,a 100-41-4 0.2 mg/kg <0. 5 <0.5 0.00 

~ 100-42-5 0.2 mg/kg <0.5 <0.5 0.00 

oit,o.Xyt- 95-47-6 0.2 mg/kg <0.5 <0.5 0.00 -·~· 108-38-3 0.4 mg/kg <1 .0 <1.0 0.00 

106-42-3 

Xyte,-. (Tallll) mg/kg <2.0 <2.0 0.00 

EP-074_SR-8: ~ eorrc,ou,da (QC Lot: 1188063) 

HK1772073-001 TP 1-0.SM 2-¥nlpanone (Al:elDne) 67-64-1 2 mg/kg <SO <SO 0.00 

:z.autanone {MEI<) 78-93-3 2 mg/kg <S <S 0.00 

EP--074_SR-E: llalogaualad Allphalca (QC L.ot: 1188083) 

HK1772073-001 TP1 -0.SM T ...... ....._. 127-18-4 0.04 mg/kg <0.04 <0.04 0.00 

TrlcNo.,,.._• 79-01-6 0.1 mg/kg <0.1 <0.1 0.00 

~c:Horlde 75-09-2 0.5 mg/kg <0.5 <0.5 0.00 

EP-074_SR-G: Trl1lllomalha11aa (T1iM) (QC Lot: 1188083) 

HK1772073-001 TP1 -0.SM Chlorafarm 67-66-3 0.04 mg/kg <0.04 <0.04 0.00 

Bromod_,,,,,,...,. 75-27-4 0.1 mg/kg <0.1 <0. 1 0.00 

EP-074_SR-I: MalhyMert-l)uty Elllar (QC Lot: 1188083) 

HK1772073-001 TP 1-0.SM loidlyl ~ Et.-(liTBE) 1634-04-4 0.2 mg/kg <0. 5 <0.5 0.00 

Mab'b;: WATER --/Dfl'I---0 --0 -- -- LOlf - ~- 0..,..- -,('/,,) 

EG: Malala and Major C161118- FINllrad (QC L.ot: 1188058) 

HK1772025-001 Anonymous E0020:~ 7440-43-9 0.2 µg/L <0.2 <0.2 0.00 

E0020: Menuy 7439-97-6 0.5 µg/l <0.5 <0.5 0.00 

E0020:~ 7440-36-0 µg/l <1 <1 0.00 

E0020: Baun 7440-39-3 µg/L 70 67 4.83 

E0020: Cobalt 7440-48-4 µg/L 18 16 13.S 
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INTRA.FOR HONG KONG LIMITED 

HK1n2073 __ ., --EG: Melals Md Majorcatlona- Flllanld (QC Lot: 1188068) - Conllnued 
HK 1772025-00 1 Anonymous 

HK1772041-001 Anonymous 

EG: Melals Md Major callona - Fllllllrad (QC l.ol: 1188059) 
HK1772025-001 

HK1772043-001 

Anonymous 

Anonymous 

E0020: Copper 

E0020: I.Nd 

E0020:M....,_ 

E0020: Molybd8IUII 

E0020: Nlcbl 

E0020: 11n 

E0020: AINnlc 

E0020: Ctanlian 

E0020: Manuy 

E0020: Anlmony 

E0020:Baun 

E0020: Cobalt 

E0020: Copp« 

E0020: I.Nd 

E0020:M.....­

E0020: Molybd8IUII 

E0020: Nlckal 

E0020:11n 

E0020: AINnlc: 

E0020:21nc 

E0050: H-.ient Clwomlwn 

E0050: H-.lent Clwomlwn 

l,ftJl/,od Slal1I< r.-J, I.Abanlto,y Oar,fral ~ (LOS) tvrd LalJaralary Contrd ~ /Jf/plloal9 (DOS) /ftlpolt 

Matrix : SOIL "*----
-.,; -., 0481'Nr!/Mt' ~ l.M 

EG: Melala Md Major Clllona (QC Lot: 1189816) 

EG3080: H-Chromun 18540-29-9 0.5 mg/kg 

EG: Melala lnl Major C8llonB (QC Lot: 1189818) 

E0020: Anlmony 7440-36-0 mg/kg 

E0020: AINnlc: 7440-38-2 mg/kg 

E0020: Barun 7440-39-3 0.5 mg/kg 

E0020: Cadmiian 7440-43-9 0.2 mg/kg 

E0020: Cobalt 7440-48-4 0.5 mg/kg 

E0020:Copper 7440-50-8 mg/kg 

E0020: LMd 7439-92-1 mg/kg 

/fMllt 

<0.5 

<1 

<1 

<0.5 

<0.2 

<0.5 

<1 

<1 

7440-50-8 

7439-92-1 

7439-96-5 

7439-98-7 

7440-02-0 

7440-31 -5 

7440-38-2 

7440-43-9 

7439-97-6 

7440-36-0 

7440-39-3 

7440-48-4 

7440-50-8 

7439-92-1 

7439-96-5 

7439-98-7 

7440-02-0 

7440-31 -5 

7440-38-2 

7440-66-6 

18540-29-9 

18540-29-9 

... 
~ 

2.5 mg/kg 

5 mg/kg 

5 mg/kg 

5 mg/kg 

5 mg/kg 

5 mg/kg 

5 mg/kg 

5 mg/kg 

10 

0.2 

0.5 

10 

10 

20 

20 

A 
,-Y-/DUf'}-- ~- -- /PO(%) 

µg/L <1 <1 0.00 

µg/L <1 <1 0.00 

µg/L 4270 3650 15.6 

µg/L <1 <1 0.00 

µg/L 2 2 0.00 

µg/L <1 <1 0.00 

µg/L <10 <10 0.00 

µg/L <0.2 <0.2 0.00 

µg/L <0.5 <0.5 0.00 

µg/L 2 2 0.00 

µg/L 168 162 3.41 

µg/L <1 <1 0.00 

µg/L <1 <1 0.00 

µg/L <1 <1 0.00 

µg/L 57 57 0.00 

µg/L 61 56 8.47 

µg/L 2 0.00 

µg/L <1 <1 0.00 

µg/L <10 <10 0.00 

µg/L <10 <10 0.00 

µg/L <20 <20 0.00 

µg/L <20 <20 0.00 

""""*7Qdd ... (I..DIJl1-"*"*7Qdd ... _{DCIJ_ 
--~/%) ,....,..,.. Ulllr (%) lf'ID/%) 

LOS DOS L/1lllf fflt1/I ...... Ootrfn1I u,,11 

108 85 115 

102 85 115 

98.6 85 115 

91.2 85 11 5 

105 85 11 5 

105 85 11 5 

102 85 11 5 

101 85 11 5 



Page Number 12 of 18 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1772073 

Matrix: SOIL 
.,..__..,_, ,_, __ /LOll#_,_, __ ~(0("1_, 

..... ..,-.-,,(%) ___,,"""' /%) Jlf1ID/%) -- ~""""' l.0/f w ,-;, QI_ ..... , 
L~ DOS LOI¥ ,,,, ... Oarrfn1/ l.hllt 

EG: Malals and Major Callone (QC Lot: 1189818) • Continued 
E0020:w...,_. 7439-96-5 0.5 mg/kg <0.5 5 mg/kg 105 85 115 

E0020:ii-.y 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 101 85 115 

E0020: iiolybd ... m 7439-98-7 mg/kg <1 5 mg/kg 98.0 85 115 

E0020: Nlcbl 7440-02-0 mg/kg <1 5 mg/kg 100 85 115 

E0020: lln 7440-31-5 0.5 mg/kg <0.5 5 mg/kg 99.2 85 115 

E0020: 2lnc 7440-66-6 mg/kg <1 5 mg/kg 102 85 115 

EP-078HK: Pol)v;dlc Aramallc Hydrocarbona (PAHII) (QC Lot: 1188058) 

Naptdhll- 91-20-3 50 µg/kg <50 25 µg/kg 75 .3 63 101 

Acalaphthyt- 208-96-8 50 µg/kg <50 25 µg/kg 66.2 40 103 

Acalaphthene 83-32-9 50 µg/kg <50 25 µg/kg 73 .5 56 101 

Fluo .... 86-73-7 50 µg/kg <SO 25 µg/kg 80.0 61 107 

Phe1111111nne 85-01-8 50 µg/kg <50 25 µg/kg 77 .3 68 98 

"""'-ene 120-12-7 50 µg/kg <50 25 µg/kg 62.7 42 88 

Fluo-• 206-44-0 50 µg/kg <50 25 µg/kg 78.8 59 11 2 

"Y'*"' 129-00-0 50 µg/kg <50 25 µg/kg 76.2 55 111 

Bem{•)lntnoene 56-55-3 50 µg/kg <50 25 µg/kg 71 .3 58 106 

Chryaene 218-01-9 50 µg/kg <50 25 µg/kg 83.3 71 108 

Benzll(b)b..,,._ 205-99-2 50 µg/kg <50 25 µg/kg 114 55 122 

Benzo(k)luoranl!- 207-08-9 50 µg/kg <50 25 µg/kg 82 .4 53 114 

llenzD(~• 50-32-8 50 µg/kg <50 25 µg/kg 63.6 31 100 

lndeno(1.2.3.cd)pyrwo• 193-39-5 50 µg/kg <50 25 µg/kg 72 .7 45 126 

Dlbenz(a.h)antlncen• 53-70-3 50 µg/kg <50 25 µg/kg 74 .6 40 129 

llenzD(g.h.lpryt- 191-24-2 50 µg/kg <SO 25 µg/kg 67 .6 43 131 

EP-078HK: Phenol, Hexachlorobenzeneand Blll(24lyllaxyl) PhlhalalB (QC Lot: 1188056) 

Phenol 108-95-2 500 µg/kg <500 25 µg/kg 85.0 49 100 

H8lCIIIChlonlben (HCB) 118-74-1 50 µg/kg <50 25 µg/kg 77.5 68 110 

Ble{2.tlylMD,yt)phthal ... 117-81-7 1000 µg/kg <1000 25 µg/kg 113 103 121 

EP--071Hl<..SR: Total ~ Hydrocartlor,a {TPH) (QC Lot: 1188055) 

C8-C18Fracllan 200 mg/kg <200 31 .5 mg/kg 91 .0 62 128 

C17 · C35 Fraotlon 500 mg/kg <500 67.5 mg/kg 98.1 55 115 

EP--071~SR: Total P*oleum Hydrocarbona {TPH) (QC Lot: 1188084) 

C8 · ea Fniclon 5 mg/kg <5 4.5 mg/kg 92.6 75 121 

EP--074_SR-A: Monoc:yclc Aromalla Hydroc8lbons (MAH) (QC Lot: 1188083) 

a- 71-43-2 0.1 mg/kg <0. 1 0.25 mg/kg 86.9 72 115 

T""'- 108-88-3 0.2 mg/kg <0.2 0.25 mg/kg 89.2 76 125 

~·· 100-41-4 0.2 mg/kg <0.2 0.25 mg/kg 108 73 125 
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Page Number 13 of 18 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1772073 

Matrix: SOL 

____ _, ____ iw.J ______ (DOII_, .. .. ......,,(%) """"'9y"""' (%) lfl'O(%) -- 04,flMflw LOlf t.t,lt ,...;I 
Q»wAata:1 

LOS DOS Lor, ,.,,,,, l4ltl9 Oorrflf1I Lirll 

EP-07 4._SR-A: Monocyl:lc Aromaac Hydrocart,one (MAH) ( QC Lot: 1188083) ·Conlhlad 
mel»-&,-Xylene 108-38-3 0.4 mg/kg <0.4 0.5 mg/kg 110 79 117 

106-42-3 

~ 100-42-5 0.2 mg/kg <0.2 0.25 mg/kg 99.9 72 126 

....... ~ 95-47-6 0.2 mg/kg <0.2 0.25 mg/kg 100 74 126 

XylerWI (T*) mg/kg <1 .0 0.75 mg/kg 107 79 119 

EP--074_SR-8: Oxygenaad Coq,olnta (QC Lot: 1188083) 

2~ (Acalane} 67-64-1 2 mg/kg <2 2.5 mg/kg 95.4 79 119 

Uutonone (MEI<) 78-93-3 2 mg/kg <2 2.5 mg/kg 87.7 80 115 

EP--074_SR-c: Hllloganlllad Allphallce (QC Lot: 1188083) 

Mdlylene chlortde 75-09-2 0.5 mg/kg <0.5 0.25 mg/kg 106 75 123 

TrtchlGl.,.._e 79-01 -6 0.1 mg/kg <0.1 0.25 mg/kg 99.7 78 119 

TencNat ...... ,. 127-18-4 0.04 mg/kg <0.04 0.25 mg/kg 96.2 77 120 

EP-074_SR-G: T1l .... 1..U.- (THM) (QC Lot: 1188083) 

Chlarorann 67-66-3 0.04 mg/kg <0.04 0.25 mg/kg 94 .3 75 121 

Bnlmodlchloramelwl• 75-27-4 0.1 mg/kg <0.1 0.25 mg/kg 88.2 73 123 

EP--074_SR-I: MalhyMll,t-bulyl Elhw (QC Lot: 1188083) 

Mellyl ~ Ehr (IITBE) 1634-04-4 0.2 mg/kg <0.2 0.25 mg/kg 86 .0 68 119 

Matnx: WATER 
.,,,_,_,., ,.,,_, ----~------(DOIi,.,,_, .. .,....,_,.,.(%) """"'9y"""' {%) lfl'O(%) -- 04,flMflw LOlf t.t,lt ,...;I 

~ LOS 008 Lor, ,.,,,,, l4ltl9 Oorrflfll~ 

EG: Melalll mid Major C8llons - Flllanld (QC Lot: 1188068) 

E0020: Anhony 7440-36-0 µg/L <1 100 µg/L 101 75 107 

E0020:- 7440-38-2 10 µg/L <10 100 µg/L 96.0 77 109 

E0020: llarun 7440-39-3 µg/L <1 100 µg/L 99.9 79 109 

E0020: CadMum 7440-43-9 0.2 µg/L <0.2 100 µg/L 102 79 109 

E0020: Cobalt 7440-48-4 µg/L <1 100 µg/L 92 .2 78 106 

E0020: Copper 7440-50-8 µg/L <1 100 µg/L 104 79 107 

E0020:I.Nd 7439-92-1 µg/L <1 100µg/L 96.9 81 107 

E0020:M....- 7439-96-5 µg/L <1 100 µg/L 91 .0 79 109 

E0020:iot.aay 7439-97-6 0.5 µg/L <0.5 2 µg/L 113 77 117 

E0020: Molybdenum 7439-98-7 µg/L <1 100 µg/L 103 76 108 

E0020: NldCIII 7440-02-0 µg/L <1 100 µg/L 93 .4 78 108 

E0020: Tin 7440-31 -5 µg/L <1 100 µg/L 94.2 77 107 

E0020: Zinc 7440-66-6 10 µg/L <10 100 µg/L 105 77 109 

EG: Melalll mid MajorCallonB- Rlllllrad (QC Lot: 1188069) 

EOO!IO: H-*'tctromlian 18540-29-9 20 µg/L <20 100 µg/L 101 80 106 



Page Number 14d18 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1772073 

Matrix: WATER ----~ ,__, __ iw._,__, ___ (DOII~ 

.... --~(%) ,,.,._,. Ulllr (%) ffl'IJ(%) -- 04.t fVllr,lw LOlf f.M ~ QI-·-, LOIi DOtl LOI¥ ,,,,, 
*"' Oatrln1'~ 

EP.()78HK: PolycycllcAromallc Hydrocarbona (PAHII) (QC Loi: 11880&3) 

IMphthll- 91-20-3 0.2 µg/L <0.2 0.5 µg/L 51 .9 31 102 

Al:en~ 208-96-8 0.2 µg/L <0.2 0.5 µg/L 81 .6 31 105 

AAnt,phthene 83-32-9 0.2 µg/L <0.2 0.5 µg/L 66.8 32 93 

"'-- 86-73-7 0.2 µg/L <0.2 0.5 µg/L 68.5 33 100 

PIie ......... 85-01-8 0.2 µg/L <0.2 0.5 µg/L 61 .8 30 107 

Anthracene 120-12-7 0.2 µg/L <0.2 0.5 µg/L 63.2 28 108 

Fluorw!tlw,e 206-44-0 0.2 µg/L <0.2 0.5 µg/L 76.5 56 121 

Pyr.ne 129-00-0 0.2 µg /L <0.2 0.5 µg/L 75.2 56 125 

Benz(a)anthracene 56-55-3 0.2 µg/L <0.2 0.5 µg/L 72.1 72 117 

Chryaene 218-01 -9 0.2 µg/L <0.2 0.5 µg/L 72.8 57 117 

Bam,(b)lbl..,,._ 205-99-2 0.2 µg/L <0.2 0.5 µg/L 75.9 71 119 

llenzD(k)luarMt- 207-08-9 0.2 µg/L <0.2 0.5 µg/L 75.2 70 114 

Benm(•)pyrWI• 50-32-8 0.2 µg/L <0.2 0.5 µg/L 64.6 59 121 

lndena(1.2.3.cd)pyrWle 193-39-5 0.2 µg/L <0.2 0.5 µg/L 57.3 56 118 

Dlbenz(a.h)antlncene 53-70-3 0.2 µg/L <0.2 0.5 µg/L 59.2 39 123 

llenm(g.h.lpryt- 191-24-2 0.2 µg/L <0.2 0.5 µg/L 54 .7 42 130 

EP-0'78HK: Phenol, Hexaahlorobe11ze11e and Bll(24lhyl,alcy Phthlllal9 (QC Loi: 1188063) 

Phenol 108-95-2 5 µg/L <5.0 0.5 µg/L 18.3 11 83 

Hoachlorobenzllne (HCB) 118-74-1 4 µg/L <4.0 0.5 µg/L 81 .3 35 103 

1111(2~- 117-81-7 10 µg/L <10.0 0.5 µg/L 95 .0 81 122 

EP-071H1t.SR: Tollll Pelnlleum Hydrocait)ona (Tl'H) (QC Loi: 1188052} 

C9 - C18 Fnoctlon 0.5 mg/L <0.5 0.21 mg/L 81 .3 55 109 

C17 - C315 Fniclion 0.5 mg/L <0.5 0.45 mg/L 103 58 129 

EP.()71Hl(_SR: Tollll Peflolallln Hydnx:eltJolm (Tl'H) (QC Loi: 1188480) 

C8 - C8 Fracton 0.02 mg/L <0.02 0.03 mg/L 83.6 66 114 

e....... 71-43-2 0.5 µg/L <0.5 2 µg/L 88 .0 67 125 

Taki- 108-88-3 0.5 µg/L <0.5 2 µg/L 83 .4 72 125 

Elhylbenmne 100-41 -4 0.5 µg/L <0.5 2 µg/L 84 .0 69 128 

-· p-.xyi.ne 
108-38-3 µg/L <1 4 µg/L 93.7 75 117 

106-42-3 

Strr- 100-42-5 0.5 µg /L <0.5 2 µg/L 92 .6 68 131 

ar1ho-~- 95-47-6 0.5 µg/L <0.5 2 µg/L 91 .1 73 128 

Xylanee (Total) 2 µg/L <2 6 µg/L 92 .8 71 125 

EP.()74_SR-B: Oicygenal8d Con1)0lllllla (QC Loi: 1188468} 

2-Propanone (Melone) 67-64-1 5 µg/L <5 20 µg/L 86 .7 76 130 

2-8uton- (MEIQ 78-93-3 5 µg/L <5 20 µg/L 88 .1 69 126 
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INTRAFOR HONG KONG Ut.lTED 

HK1772073 

EP--074_SR-c: Halog1111111ad Allphalce (QC Lot: 1188468) 

Mllllylene chlollde 

Trtchloioel,-,e 

T~• 

EP--074_SR-G: Trlhalomelllanea (THM) (QC Lot: 1188468) 

ChlDralbnn 

llnlmoclk:tllonoe 

EP--074_SR-t Melhyl-lalt-but a. (QC Lot: 1188458) 

IWlyl ~ EIMr(MTIIE) 

~""1,w LOlf 

75-09-2 5 

79-01-6 0.5 

127- 18-4 0.5 

67-66-3 0.5 

75-27-4 0.5 

1634-04-4 0.5 

..., ___ 
C#I 1'MII 

µgll <5 

µgll <0.5 

µgll <0.5 

µgll <0.5 

µgll <0.5 

µgll <0.5 

2 µgll 

2 µgll 

2 µgll 

2 µg/L 

2 µg/L 

2 µgl l 

L08 

92.4 

89.8 

81 .1 

97 .1 

90.0 

93.9 

,-,--~-,-,--a,,-{DQII-
.,.,..._,.(%) /lllaolW)',.,,.. (%) 

DO$ ,_ ff#/;, 

71 126 

71 126 

66 13 1 

75 128 

64 121 

62 126 

/fPO(%) 

Ooriffll~ 
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INTRAFOR HONG KONG LIMITED 

HK1772073 

EG; Melala inl Major Caamw (QC Lat: 11811815) 
HK1772073-001 TP1 -0.5M 

EG: Matalll inl Major Callorw (QC Lat: 11118818) 

HK 1772073-001 TP1 -0.5M 

E030IJO: H.....,.Qvomun 

E0020: Anhony 

E0020: Al-* 

E0020:a.bn 

E0020: Cadlnum 

E0020: Cobalt 

E0020: eopp... 
E0020: Lead 

E0020:M...-

E0020:M-.y 

E0020: Malybda,un 

E0020: Nlabl 

E0020:11n 

E0020: Zinc 

EP-071H1(_SR: Toe.I Pao1aurn Hydrocarbone (TPH) (QC Lat: 1188055) 

HK 1772073-002 TP1 -1.5M C8 · C111 Fndon 

C17 · C35 frK1lon 

EP-071H1(_SR: Toe.I Pwolaum Hydrocarbone (TPH) (QC Lat: 1188084) 

HK1772073-002 TPH .5M CII • CII Frw:ton 

EP-074_SR-A: MonocyclJc Aramaic Hydrocarbons (MAH) (QC Lat: 1188083) 

HK 1772073-002 TP1 -1.5M 

-·p~ 

EP--074_SR..a: Oxygenal8d Con1)0lnla (QC Lat: 111181183) 
HK 1772073-002 TP1-1 .5M 2-Pr'opalOI• (ANIDM) 

,lob 

~,.,.. 

18540-29-9 2.5 mg/kg 

7440-36-0 5 mg/kg 

7440-38-2 5 mg/kg 

7440-39-3 5 mg/kg 

7440-43-9 5 mg/kg 

7440-48-4 5 mg/kg 

7440-50-8 5 mg/kg 

7439-92-1 5 mg/kg 

7439-96-5 5 mg/kg 

7439-97-6 0.1 mg/kg 

7439-98-7 5 mg/kg 

7440-02-0 5 mg/kg 

7440-31-5 5 mg/kg 

7440-66-6 5 mg/kg 

31 .5 mg/kg 

67 .5 mg/kg 

4.5 mg/kg 

71-43-2 0.25 mg/kg 

108-88-3 0.25 mg/kg 

100-41-4 0.25 mg/kg 

108-38-3 0.5 mg/kg 

106-42-3 

100-42-5 0.25 mg/kg 

95-47-6 0.25 mg/kg 

0.75 mg/kg 

67-64-1 2.5 mg/kg 

....... _,..,.,.""--~~ 
8,ollil ,,._..,, (%) 

l,fS l,fSD 

110 102 

104 98.4 

110 95.6 

# Not # Not 

Determined Determined 

106 99.6 

104 98 .2 

86.9 95.1 

83.0 78.0 

# Not # Not 

Determined Determined 

77.2 85.0 

99.9 95.0 

95.9 97.4 

96 .4 96.1 

#Not # Not 

Determined Determined 

87.9 

72.3 

95.5 

99.4 

86 .0 

92 .6 

97 .3 

88.3 

87.9 

94.2 

99 .7 

,,_..,,Lifll//ll ("/o) 

Ltllll 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

75 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

ff///11 

125 

125 

125 

125 

125 

125 

125 

125 

125 

125 

125 

125 

125 

125 

130 

130 

130 

130 

130 

130 

130 

130 

130 

130 

130 

/fPO ("/o) 

"""" Oortlral 

u,,N 

7.55 

5.53 

14.0 

# Not 

Determined 

6.22 

5.74 

9.01 

6.21 

# Not 

Determined 

9.62 

5.03 

1.55 

0.312 

# Not 

Detem,ined 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 
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Client 
Worl< Order 

Matrb:.: SOIL 

_,..ID 

17 ol 18 

INTRAFOR HONG KONG LIMITED 

HK1n2073 

--
EP-074_SR-8: Oxyganalad Compounda (QC Lot: 1188083) · Conllnu.:1 

HK1772073-002 TP1 -1.5M 

EP--074_SR-E: Hlllogeu•d Allphelca (QC Lot: 1188083) 

HK1772073-002 TP1 -1.5M 

EP-074_SR-G: Trlhelomell.- (THM) (QC Lot: 1188083) 

HK1772073-002 TP1 -1.5M 

E'P-074_SR-t MelhyMart-bulyt Eller (QC Lat: 1188083) 

HK 1772073-002 TP1 -1.5M 

Matnx:WATER 

_,..ID 
EG: Melalland MllpCalona-Fallred (QC Lot: 1188068) 

HK1772024-001 Anonymous 

EG: MelaleMCI Mejorcatlonll-Fllllnd (QC Lat: 1188069) 

HK 1772024-001 Anonymous 

2-8utlnane (MEI<) 

Melhylene chlorlde 

TrlcHoroelhene 

T....,.,.,,..,.,. 

--
E002D: Anhony 

E0020: Al...ic 

E0020: Barun 

E0020: Cllllmkffl 

E002D:Cobalt 

E0020: Copper 

E0020: lNd 

E0020:M......,_ 

E002D: Manuy 

E0020:~....., 

E002D: Nlalall 

E002D: Tin 

E0020: 2lnc 

.,,. 
048,,,,,,,,.. 

78-93-3 2.5 mg/kg 

75-09-2 0.25 mg/kg 

79-01-6 0.25 mg/kg 

127-18-4 0.25 mg/kg 

67-66-3 0.25 mg/kg 

75-27-4 0.25 mg/kg 

1634-04-4 0.25 mg/kg 

_.. 
048,,,,,,,,.. Qow,e•, 

7440-36-0 100 µg/L 

7440-38-2 100 µg/L 

7440-39-3 100 µg/L 

7440-43-9 100 µg/L 

7440-48-4 100 µg/L 

7440-50-8 100 µg/L 

7439-92-1 100 µg/L 

7439-96-5 100 µg/L 

7439-97-6 2 µg/L 

7439-98-7 100 µg/L 

7440-02-0 100 µg/L 

7440-31-5 100 µg/L 

7440-66-6 100 µg/L 

18540-29-9 100 µg/L 

-u,,,,,,(%) 

A 
Wti'~(1,(lf)Wld **'"'*~(1,fSD),-pa,t 

.,,. ..,..,..,,.. (%) ..,..,..,,.. U'lfb (%) /fPO/%) 

4IS "'80 ,_ ff/(/11 l4lll.w Oottltr1I 
u,;t 

90.8 50 130 20 

88.7 50 130 20 

91 .8 50 130 20 

84 .9 50 130 20 

88.8 50 130 20 

88.4 50 130 20 

89.6 50 130 20 

Wt!' ----Wt!'_.. Dupl/ol/l,I (1,fSD),.,,, 
_.,...,..,..,,..,%) ..,..,..,,.. U'lfb (%) /fPO/%) 

4IS "'80 ,_ ,.,, l4lll.w Oot,ltol 

u,;t 

122 123 75 125 0.816 25 

117 116 75 125 0.858 25 

111 96.6 75 125 13.9 25 

11 3 114 75 125 0.881 25 

89 .6 92.1 75 125 2.75 25 

101 101 75 125 0.00 25 

97.9 99.8 75 125 1.92 25 

# Not #Not 75 125 # Not 25 

Determined Determined Determined 

97 .6 92.6 75 125 5.26 25 

113 113 75 125 0.00 25 

87.6 90.0 75 125 2.70 25 

114 113 75 125 0.881 25 

109 109 75 125 0.00 25 

101 102 75 125 0.985 



Page Number 18 of 18 

Client INTRAFOR HONG KONG LIMITED 
Work Order HK1n2073 A 

Sob-Malrix: 801.. -,.u.(%) 

Oamaol,,d ow- '-- ,.,,,,, 
El4J788: Polycyallc ...,_.... ~ {PAHe) llumlg-

2.ft.larabiphenyl 321-60-8 50 130 

4-Teiphenyl-414 1718-51-0 50 130 

EP~_SRS: TPH(Volde)IBTEX llwnlgate 

~ 1868-53-7 80 120 

Tokl--011 2037-26-5 81 117 

4-8romoluorablnD!le 460-00-4 74 12 1 

EP--0'74_SR..S: VOC Sunoget,N 

DI~........_. 1868-53-7 80 120 

Tokl--08 2037-26-5 81 117 

4-8nlmoluorablnDll8 460-00-4 74 121 

Sub-Matrix : WATER -,.u.(%) 

°"""1tJlntl ow- '-- ,.,,,,, 
EP-0788: Pofyayollo Aromdce Hydl'DCalbana {PAHe) llumlg-

2.ft.larabiphenyl 321-60-8 50 130 

4-Teiphenyl-414 1718-51-0 50 130 

EP~_SRS: TPH(Volde)IBTEX llwnlgate 

DlbromaA.lorometlwle 1868-53-7 86 118 

Tokl--011 2037-26-5 88 110 

4-8nlmoluorablnDII• 460-00-4 86 115 

EP--0'74_SR-8: VOC lkffogaNI 

DlbromaA.lorometlwle 1868-53-7 86 11 8 

Tokl--011 2037-26-5 88 110 

4-8romoluorablnDII• 460-00-4 86 115 
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ALS Technichem (HK) Pt4 Ltd 

Client 

Contact 

Address 

E-mail 

Telephone 

Facsimile 

Project 

Order number 

C-0-C number 

Site 

ALS Laborator4 Group 
ANALYTICAL CHEMISTRY & TESTING SERVICES 

: GAMMON CONSTRUCTION LTD 

: MR FRANKIE SIU 

: M/F GAMMON TECHNOLOGY PARK, 
21 CHUN WANG STREET, 

TKO INDUSTRIAL ESTATE, 

TSEUNG KWAN 0, N. T. HONG KONG 

: frankie.siu@gammonconstruction.com 

: +852 3191 5237 

: +852 2564 6758 

ENHANCED ASH UTILISATION AND WATER 
MANAGEMENT FACILITIES AT CASTLE PEAK 

POWER STATION 
: 4501019750 

: H031823 

General Comments 

Laboratory 

Contact 

Address 

E-mail 

Telephone 

Facsimile 

Quote number 

CERTIFICATE OF ANALYSIS 

: ALS Technichem (HK) Pty Ltd 

Fung Lim Chee, Richard 

11/F., Chung Shun Knitting Centre, 1 - 3 Wing 

Yip Street, Kwai Chung, N.T., Hong Kong 

: Richard.Fung@alsglobal.com 

+852 2610 1044 

+852 2610 2021 

Page 

Work Order 

Date Samples Received 

Issue Date 

No. of samples received 

No. of samples analysed 

H~ 

TEST 

: 1 of 5 

: HK1634542 

: 26-AUG-2016 

: 09-SEP-2016 

: 2 
: 2 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. VI/hen sampling time information is 

not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. Testing period is: 26-AUG-2016 to 

08-SEP-2016. 

Key: LOR = Limit of reporting ; GAS Number= GAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

Specific Comments for Work Order: HK1634542 

Sample(s) were picked up from client by ALS Technichem (HK) staff in chilled condition . 

Water sample(s) analysed and reported on an as received basis. 

Water sample(s) were filtered prior to dissolved metal analysis . 

This report may not be reproduced except with prior written approval from the testing 

laboratory. 

This document has been signed by those names that appear on this report and are the authorised signatories. 

Hong Kong Accreditation Service (HKAS) has accredited this laboratory, ALS Technichem (HK) 

Pty Ltd (Reg. No. HOKLAS 066) under Hong Kong Laboratory Accreditation Scheme (HOKLAS) 

for specific laboratory activities as listed in the HOKLAS Directory of Accredited Laboratories. 

Signatories 

Chan Ka Yu, Karen 

Wong Wing, Kenneth 

/\LS T echntc:, h m IHt< j lF'tq td 
i' 111 l •J 1 t 1c .AL s t.. at>o, t o,4 Group 

11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T. , Hong Kong 

Tel : +852 2610 1044 Fax: +652 2610 2021 www.alsenviro.com -

Position 

Manager - Organics 

Manager - Metals 

Authorised results for 

Organics 

lnorganics 

J 



Page Number 2 of 5 A Client GAMMON CONSTRUCTION LTD 
Work Order HK1634542 

Analytical Results 

Sub-Matrix: WATER Client sample ID AEBH1 TRIP BLANK 
Client sampling date I time 26-AUG-2016 14:00 26-AUG-201 6 14:00 

Compound CASNumber LOR Uni/ HK1634642-001 HK1634542-002 

EG: Metals and Major Cations - Filtered 

EG020: Mercury 7439-97-6 0.5 µg/L <0.5 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) 

Naphthalene 91-20-3 2.0 µg/L <2.0 

Acenaphthylene 208-96-8 2.0 µg/L <2.0 

Acenaphthene 83-32-9 2.0 µg/L <2.0 

Fluorene 86-73-7 2.0 µg/L <2.0 

Phenanthrene 85-01-8 2.0 µg/L <2.0 

Anthracene 120-12-7 2.0 µg/L <2.0 

Fluoranthene 206-44-0 2.0 µg/L <2.0 

Pyrene 129-00-0 2.0 µg/L <2.0 

Chrysene 218-01-9 1.0 µg/L <1.0 

Benzo(b)fluoranthene 205-99-2 1.0 µg/L <1.0 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate 

Hexachlorobenzene (HCB) 118-74-1 4.0 µg/L <4.0 

EP-071 HK_SR: Total Petroleum Hydrocarbons (TPH) 

C6 - CS Fraction 20 µg/L <20 

C9 - C16 Fraction 500 µg/L <500 

C17 - C35 Fraction 500 µg/L 1700 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) 

Benzene 71-43-2 5.0 µg/L <5.0 <5.0 

Toluene 108-88-3 5.0 µg/L <5.0 <5.0 

Ethylbenzene 100-41-4 5.0 µg/L <5.0 <5.0 

meta- & para-Xylene 108-38-3 10 µg/L <1 0 <1 0 
106-42-3 

Styrene 100-42-5 5.0 µg/L <5.0 <5.0 

ortho-Xylene 95-47-6 5.0 µg/L <5.0 <5.0 

Xylenes (Total) 20 µg/L <20 <20 

EP-074_SR-B: Oxygenated Compounds 

2-Propanone (Acetone) 67-64-1 500 µg/L <500 <500 

2-Butanone (MEK) 78-93-3 50 µg/L <50 <50 

EP-074_SR-E : Halogenated Aliphatics 

Methylene chloride 75-09-2 50 µg/L <50 <50 

Trichloroethene 79-0 1-6 5.0 µg/L <5. 0 <5.0 

Tetrac h lo roethene 127-18-4 5.0 µg/L <5.0 <5.0 

EP-074_SR-G: Trihalomethanes (THM) 

Chloroform 67-66-3 5.0 µg/L <5.0 <5.0 

Bromodichloromethane 75-27-4 5.0 µg/L <5.0 <5.0 

EP-074_SR-1: Methyl-tert-butyl Ether 

Methyl tert-Butyl Ether (MTBE) 1634-04-4 5.0 µg/L <5.0 <5.0 



3 of 5 Page Number 

Client 
Work Order 

GAMMON CONSTRUCTION LTD 

HK1634542 

Sub-Matrix: WATER 

Compound GAS Number 

EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 
2-Fluorobiphenyl 

4-Terphenyl-d14 

EP-OBO_SRS: TPH(Volatile)/BTEX Surrogate 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

EP--074_SR-S: VOC Surrogates 
Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

Laboratory Duplicate (DUP) Report 

Matrix: WATER 

321-60-8 

17 18-51 -0 

1868-53-7 

2037-26-5 

460-00-4 

1868-53-7 

2037-26-5 

460-00-4 

Client sample ID 

Client sampling date I time 

LOR 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0 .1 

Unit 

% 

% 

% 

% 

% 

'lo 

'lo 

% 

Laboratory sample ID Client sample ID Method: Compound 

EG: Metals and Major Cations - Filtered (QC Lot: 4290987) 

HK1634715-001 Anonymous EG020: Mercury 

AEBH1 

26-AUG-2016 14:00 

HK1634542-001 

85.2 

105 

102 

99.6 

98.2 

102 

99.6 

98.2 

TRIP BLANK 

26-AUG-2016 14 00 

HK1634542--002 

CAS Number 

7439-97-6 

98.3 

99.2 

97.9 

LOR 

0.5 

Method Blank (MB}, Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report 

Matrix: WATER Method Blank (MB) Report 

Spike 

Method: Comoound CAS Number LOR Unit Result Concentration 

EG: Metals and Major Cations - Filtered (QC Lot: 4290987) 

EG020: Mercury 7439-97-6 0.5 µg/L <0.5 2 µg/L 

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 4285219) 

Naphthalene 91 -20-3 0.2 µg/L <0.2 0.5 µg/L 

Acenaphthylene 208-96-8 0.2 µg/L <0.2 0.5 µg/L 

Acenaphthene 83-32-9 0.2 µg/L <0.2 0.5 µg/L 

Fluorene 86-73-7 0.2 µg/L <0.2 0.5 µg/L 

Phenanthrene 85-01-8 0.2 µg/L <0.2 0.5 µg/L 

Anthracene 120-12-7 0.2 µg/L <0.2 0.5 µg/L 

Fluoranthene 206-44-0 0.2 µg/L <0.2 0.5 µg/L 

Pyrene 129-00-0 0.2 µg/L <0.2 0.5 µg/L 

Chrysene 218-01-9 0.2 µg/L <0.2 0.5 µg/L 

Benzo(b)fluoranthene 205-99-2 0.2 µg/L <0.2 0.5 µg/L 

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate (QC Lot: 4285219) 

Hexachlorobenzene (HCB) 118-74-1 5 µg/L <5.0 0.5 µg/L 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4285220) 

C9 - C16 Fraction 0.5 mg/L <0.5 0.21 mg/L 

C17 - C35 Fraction 0.5 mg/L <0.5 0.45 mg/L 

Unit 

µg/L 

Laboratory Duplicate (DUP) Report 

Original Result 

<0.5 

Duplicate Result 

<0.5 

Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report 

Spike Recovery(%) Recovery Limits(%) 

LCS DCS Low High Value 

84.8 77 117 

51 .2 36 124 

65 .0 39 108 

74.9 33 120 

70.4 37 120 

86.8 45 117 

80.2 46 105 

91 .8 64 121 

97.5 64 121 

90.2 61 135 

73.3 56 124 

86.3 33 123 

87.3 42 99 

83.0 53 134 

A 

RPO(%) 

0.0 

RPO(%) 

Control Limit 



Page Number 
Client 
Work Order 

Matnx: WATER 

4 of 5 

GAMMON CONSTRUCTION LTD 

HK1634542 

Method: compound CAS Number LOR 

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH) (QC Lot: 4286319) 
C6 - CS Fraction 0.02 

Method Blank (MB) Report 

Unit 

mg/L 

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH) (QC Lot: 4290221) 
Benzene 71-43-2 0.5 

Toluene 108-88-3 0.5 

Ethylbenzene 100-41-4 0.5 

meta- & para-Xylene 108-38-3 

106-42-3 

Styrene 100-42-5 

ortho-Xylene 95-47-6 

Xylenes (Total) 

EP-074_SR-B: Oxygenated Compounds (QC Lot: 4290221) 
2-Propanone (Acetone) 67-64-1 

2-Butanone (MEK) 78-93-3 

EP-074_SR-E: Halogenated Allphatics (QC Lot: 4290221) 
Methylene chloride 75-09-2 

Trichloroethene 79-01-6 

Tetrachloroethene 127-18-4 

EP-074_SR-G: Trihalomethanes (THM) (QC Lot: 4290221) 
Chloroform 67-66-3 

Bromodichloromethane 75-27-4 

EP-074_SR-1: Methyl-tert-butyl Ether (QC Lot: 4290221) 
Methyl tert-Butyl Ether (MTBE) 1634-04-4 

0.5 

0.5 

2 

5 

5 

5 

0.5 

0.5 

0.5 

0.5 

0.5 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report 

Matrix: WATER 

Laboratory 

sam lelD 

Client sample ID Method: Compound 

EG: Metals and Major Cations - Filtered (QC Lot: 4290987) 
HK1634714-001 Anonymous EG020: Mercury 

Surrogate Control Limits 

Sub-Matrix : WATER 

Compound CAS Number 

EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates 

2-Fluorobiphenyl 321-60-8 

4-Terphenyl-d14 1718-51 -0 

EP-080_SRS: TPH(Volatile)/BTEX Surrogate 

Low 

50 

50 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

Recovery Limits j/o) 

High 

130 

130 

Result 

<0.02 

<0.5 

<0.5 

<0.5 

<1 

<0.5 

<0.5 

<2 

<5 

<5 

<5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

Spike 
Concentration 

0.03 mg/L 

2 µg/L 

2 µg/L 

2 µg/L 

4 µg/L 

2 µg/L 

2 µg/L 

6 µg/L 

20 µg/L 

20 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

CAS 
Number 

Spike 

Concentration 

7439-97-6 2 µg/L 

A 
Laboratory Control Spike {LCS) and Laboratory Control Spike Duplica te (DCS) Report 

Spike Recovery(%) Recovery Limits (%) RPO(%) 

LCS DCS Low High Value Control Limit 

87.9 63 127 

95.3 67 130 

96.6 76 127 

95.1 84 120 

88.6 80 128 

94.9 76 120 

96.5 84 125 

91 .3 86 123 

107 65 140 

102 67 118 

97.0 76 128 

92.4 68 121 

88.8 75 118 

98.4 66 134 

95.9 71 125 

107 65 121 

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report 

Spike Recovery(%) Recovery Limits /%) RPO/%) 

MS MSD Low High Value Control 

Limit 

80.2 75 125 
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Client 

Work Order 

Sub-Matrix : WATER 

Compound 

5 of 5 
GAMMON CONSTRUCTION LTD 

HK1634542 

EP-OBO_SRS: TPH(Volatile)/BTEX Surrogate - Continued 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

EP-074_SR-S : VOC Surrogates 

Dibromofluoromethane 

Toluene-DB 

4-Bromofluorobenzene 

CAS Number 

1868-53-7 

2037-26-5 

460-00-4 

1868-53-7 

2037-26-5 

460-00-4 

Low 

86 

88 

86 

86 

88 

86 

A 
Recovery Limits (%) 

High 

11 8 

11 0 

115 

118 

110 

115 



Report No: HK1772442 

ENVIRONMENTAL RESOURCES MANAGEMENT 



ALS Tec:hnic:hem (HK) Pt4 Ltd H~ 

Client 

Contact 

Address 

E-mail 

Telephone 

Facsimile 

Project 

Order number 

C-0-C number 

Site 

ALS Laborator4 Group 
ANAL YICAL CHEMISTRY & TESTIN G SERVICES 

: INTRAFOR HONG KONG LIMITED 

: TERRITANG 

: 20A', EIGHT COMMERCIAL TOWER, 8 

SUN YIP STREET, 

CHAI WAN, HONG KONG 

: Tani.~.com 

: 25916139 

: OunlNE AGREEMENT NO. 460008651 

FOR 2-YEAR OtJTUNE AGREEMENT 

FOR SITE INVESTIGATION WORKS FOR 

EXISTING/PROSPECTIVE snES OF 

Cl.P POWER'S PREMISES (2017-2019) 

: H035803 

Thie n,portffla)' not be reprocluoed mmept.it, priorwrilllln lppRMII i'Dm.,. llldla 

~-
Hong Kong Accnclllton Sarvice (HKAS) ha ~ tlil lobonlory, AL8 

Technlchem (HK) f>IW' Lid (Reg. No. HOKI.AS 088) ...... Hang Kong ~ 

AoMlclldon Scheme (HOKI.AS) tor opec:llc labarnlry actlvllle• u linod in II• 

HOKI.AS DnctDly r,f """'9dllild l..llbonlbln. 

Labora tory 

Contac t 

Address 

E-mail 

Telephone 

Facsimile 

Quote number 

: ALS Technk:hem (HK) Ply Lid 

Ivan Leung 

11 IF., Clu1g ShWI Knllll~ Centre, 1 - 3 

Wing~ Slnlet, Kwal ~. N.T., 

Hong~ 

iwn.llulgGalaglobal.com 

: 28101044 

: +852 2810 2021 

: HKE/1166/2017 

Page --

Date Samples Received 

Issue Date 

No. of samples received 

No. of samples analysed 

Th is docurnent has been signed by th ose names that appear on this report and are the authorised signato ries. 

Am Ngoc Hurnt, . 

l..el.tig Chai< Cheong , Mb 

ALS Tec n n, r, ,pm 1Ht<) P t4 l..td 
r ,, u ' t" AL L 00,ato,4 Gr up 

11/F., Chung Shun Knitting Centre, 1-3 W ng Yip Street, Kwai Chung, N.T ., Hong Kong 

Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsg lobal.com -

Position 

Senior ClwNet 

Senior Clwnlet 

TEST 

: 1 ate 

. HK1IT2442 

: 21-0ct-2017 

: 31-0ct-2017 

: 2 

: 2 

J 



Page Number 

Client 
Wo1* Order 

General Comments 

2of6 

INTRAFORHONGKONGUMITED 
HK1n2442 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release . When sampling time information is 

not provided by the client. sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. Testing period is from 21-0ct-2017 

to 30-0ct-2017. 

Key: LOR = Limi t of reporting; CAS Number= CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

8pec:llc Commenll llor Wor1< Onter: HK1772442 

Sample(s) were received in chilled condition. 

Water sa mple(s) analysed and rep:>rted on as received basis. 

Water sample(s) were filtered prior to dissolved metal analysis. 

A 



Page Number 3of6 A Client INTRAFOR HONG KONG UMlll:D 
Work Order HK1n2442 

~/f..u/lJI 
Sub-Matrix: WATcR Cltef)/ sample ID AEBH2 Trtp Blanc 

Client s~ingr:Jalel tin,e 21-0ct-2017 21-0ct-2017 

°"""'°""" C<S,,.,,.,,_ (QI? Wt HK1772M2.001 HK1772442-002 

EO: MlilllllandMajor~-TCIIIII 

E0020: 11-.y 7439-97-6 0.5 µgit. <0.5 

EP--078HK: Poty,:y,,lc Aramaic ~ .......... (PAHe) 

EP078HK: Naphlhalene 9 1-20-3 2.0 µg/l <2.0 

EP078HK: Al:enaphtl,yl- 208-96-8 2.0 µgit. <2.0 

EP078HK: Al:enllphhna 83-32-9 2.0 µgit. <2.0 

EP078HK: F'uolaw 86-73-7 2.0 µg it. <2.0 

EP078HK: Pheo•,h•• 85-<>1-8 2.0 µgit. <2.0 

EP078HK: Anlnic«le 120- 12-7 2.0 µgit. <2.0 

EP078HK: Flucira1tlwl• 206-44-0 2.0 µgit. <2.0 

EP078HK: l'yral• 129-00-0 2.0 µgit. <2.0 

EP078HK: cmy..,. 218-0 1-9 1.0 µg/l <1.0 

EP078HK: Banza(b~• 205-99-2 1.0 µg/L <1 .0 

EP-G78HK: Phenol, H.-..dllaloba-• llld lh(2~ Phtuilate 

EP078HK:H- 118-74-1 4.0 µgit. <4.0 

(HCB) 

EP-G71HK.SR: Tollil Palnllaan ,.,,.___ (TPH) 

EP07DHK.SR: C8 • C8 Fraction 20 µgit. <20 

EP071HK.SR: CII • C18 Fraclon 500 µgit. <500 

EP071HK.SR: C17 -C35 FftetlCNI 500 µg/l <500 

EP-G74..SR-A: MCN!ocyclc Aramaic Hy,hcarlNIM {MAH) 

EP074..8R: a.nz.n. 71-43-2 5.0 µgit. <5.0 <5.0 

EP074__SR: T'*'- 108-88-3 5.0 µgit. <5.0 <5.0 

EP074__SR: a,,t,an:m,,. 10()..4'1-4 5.0 µgit. <5.0 <5.0 

EP074_SR:iMla-&p~ 108-38-3 10 µgit. <10 <10 
106-42-3 

EP074__SR:~ 100-42-5 5.0 µgit. <5.0 <5.0 

EP074_SR:~ 95-47-6 5.0 µgit. <5.0 <5.0 

EP074..SR: ~ (Tollll) 20 µgit. <20 <20 

EP-G74__SR-8: ~ Compo,nle 

EP074__SR: 2.f'rclpanona (-..,) 67-64- 1 500 µgit. <500 <500 

EP074_SR: 2..aui.r- (MEIQ 78-93-3 50 µg/L <50 <50 

EP-G74..SR-E: H~ Allphdce 

EP074_SR: ~ chloride 75-09-2 50 µgit. <50 <50 

EP074_SR: TnrHacDlll!el• 79-01-6 5.0 µg/L <5.0 <5.0 

EP074_SR:T ............... 127- 18-4 5.0 µgit. <5.0 <5.0 

EP-G74..SR-O: Trllllilamallw.eo (THM) 



Page Number 4of6 A Client INTRAFOR HONG KONG LIMITED 
Work Order HK1n2442 

Sub-Matrix: WATER Cli&Nsan,pl&ID AEBH2 Tr1p Blan( 

CJ,ent~ingCJaleltir,,e 21-0ct-2017 21-0ct-2017 

~ G4S- (QI? I.Jo/I HK1~1 HK1772442-002 

EP-074_8R.O: 'TrlhlllorMII- {TIIM) - Colllnled 

EP074_8R: a.loroform 67-66•3 5.0 µg/L <5.0 <5.0 

EP074_8R: llnlmoclcH.......,.._• 75-27-4 5.0 µg/L <5.0 <5.0 

EP-074_SR~: ~ Ell• 

EP074_8R: lrlel!yl ~ Ehr 1634-04-4 50 µgll <5.0 <5.0 

<',m!E) 

EP-0788: Palra,alo An1m11N Hy*-l>ana (PAHe) 8un11g11111a 

EP0711HK: 2.ftloroblphenyl 321-60-8 0 1 " &!I.II 

EP0711HK: 4-Terpt,myl-<114 1718-51-0 0.1 " 118.11 

EP-GIIO_SR8: TPH(Valdley&TEX &mlgdt 

EP070HK._8R: 1868-53-7 0.1 .. 111 

lllbrom .... _ ...... 

EP070HK._8R: Toi~ 2037-26-5 0.1 " 100 

EP07DHK...8R: 460-00-4 0 1 " 110 

4-llramotuarab-,e 

EP-074_SR-8: VOC 8umlgalN 

EP074_SR: lllbrom•cnm.._• 1868-53-7 0.1 " 111 108 

EP074_8R: T•--OB 2037-26-5 0.1 " 100 118.4 

EP074_SR: 4-llramoluarab811Z11118 460-00-4 0.1 " 110 108 
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INTRAFOR HONG KONG LIMITED 

HK1n2442 

l.8lbanllaty ~ (DIJP) ~ 

• No l..abora1ory Dupllcal9 (DUP) RNIJlls - lllqlftd to be rapor18d. 

~ Blt#f7I( (¥1). l.ltbtnloty o,,,,tra/ *'- (LOS) WKI LII/Jtnlofy Ool1tral ~ Dup/loale (OOSJ ~ 

Matrlx: WATER """""_,,.,.,,,,., 
"""""1:- ~~ LOlf Ullt 

EG: Melala and Me,iorCalona-Tolal (QC Lot: 1193600) 

E0020: M«-)' 7439-97-6 0.5 µg/L 

EP--0781«: Polycyclc Aromllllc Hydlocarbol ia (PAI-la) (QC Lot: 1193506) 
N..,,,...._ 91 -20-3 0.2 µg/L 

~ 208-96-8 0.2 µg/L 

~opt,lllene 83-32-9 0.2 µg/L 

I"""- 86-73-7 0.2 µg/L __ .. , .... 
85-01-8 0.2 µg/L 

Anh-. 120-12-7 0.2 µ9/L 

Fklannlwle 206-44-0 0.2 µg/L 

~ 129-00-0 0.2 µg/L 

Ch,yaene 218-01 -9 0.2 µg/L 

llenzD(b)lbi ........ 205-99-2 0.2 µg/L 

EP--078HK: Phenol, Haxachlorobenal • and Bll(24lhyllmtyl) Phlhalal8 ( QC Lot: 1193608) 

H .......... abellDll9 (HCB) 118-74-1 4 µg/L 

EP-071H1t..SR: Tolal Plllrolauln Hydrocarbolia (Tl'H) (QC Lot: 1193607) 

C9 - C16 Frac1lon 0.5 mg/L 

C17 -C35 Frac1lon 0.5 mg/L 

EP-071Hlt..SR: Tolal Pe1n11eum Hydrocarbolia (Tl'H) (QC Lot: 1194797) 

C6-C6Racton 0.02 mg/L 

EP-074_SR-A: Monocyclc Mll'lllllc Hydrocarbol• (MAH) (QC Lot: 1194798) 

Be,-,. 71-43-2 0.5 µg/L 

Toki- 108-88-3 0.5 µg/L 

Et,yllenzene 100-41 -4 0.5 µg/L 

1118111- • p-xylene 108-38-3 µg/L 

106-42-3 

~ 100-42-5 0.5 µg/L 

~ 95-47-6 0.5 µg/L 

Xyte,.a (Toto!) 2 µg/L 

EP-074_SR-B: OXygenallld Con1)lllnla (QC Lot: 1194798) 

2-Propa,one (Aalone) 67-64-1 5 µ9/L 

2-&wl- (MEI<) 78-93-3 5 µg/L 

EP-074_SR4::: Halogenalad Allphallca (QC Lot: 1194798) 

A 
i-,Odd.-/1.Qtf/•i-,-.-~/DCIIII,.,,.., .. .. ........,.,.,,.) .,.,_,,,,.. (%) /fPO(%) 

/fM//t Q..w••• LOS DOS Lt1ll1 ,.,, ... Oatrflol~ 

<0.5 2 µg/L 103 75 121 

<0.2 0.5 µg/L 59.8 31 102 

<0.2 0.5 µg/L 59.4 31 105 

<0.2 0.5 µg/L 53.9 32 93 

<0.2 0.5 µg/L 53.8 33 100 

<0.2 0.5 µg/L 52.4 30 107 

<0.2 0.5 µg/L 54 .9 28 108 

<0.2 0.5 µg/L 76 .5 56 121 

<0.2 0.5 µg/L 76.4 56 125 

<0.2 0.5 µg/L 89.4 57 117 

<0.2 0.5 µg/L 97 .6 71 119 

<4.0 0.5 µg/L 55.9 35 103 

<0.5 0.21 mg/L 70.2 55 109 

<0.5 0.45 mg/L 96.2 58 129 

<0.02 0.03 mg/L 80.2 66 114 

<0.5 2 µg/L 82.6 67 125 

<0.5 2 µg/L 81.7 72 125 

<0. 5 2 µgll 85.4 69 128 

<1 4 µg/L 87 .5 75 117 

<0.5 2 µg/L 86.9 68 131 

<0.5 2 µg/L 83 .5 73 128 

<2 6 µg/L 86.2 71 125 

<5 20 µg/L 111 76 130 

<5 20 µg/L 97 .9 69 126 
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INTRAFOR HONG KONG LIMITED 

tt<1n244.2 

EP--074._SR..E: HaloganalBd Allphallca (QC Lot: 1194798) - Conllnued 

Mathylene chlarlde 

Trtchloroahne 

T~te 

EP-074_SR-G: Trhllornelhll-(THM) (QC Lot: 1194798) 

Chlorvbm 

llnlmodlchloromethan• 

EP--074_SR-t MalhyMert-bulyl Elher (QC Lot: 1184798) 

Met,yt ~ E1lw (MTIIE) 

M,tri,: WATER 

EG: Mataa and Mlp-c.lona-Tofal (QC Lot: 1183800) 
HK1772442-001 AEBH2 

Sub-Matrix : WATER 

EP-G7118: PolrCYaloAnllMl .. llyd.-tlol,. (PAHe) llwnla .... 
2-R.larobiphenyl 

4-Terphenyl-d14 

EP-OIIO_SRB: TPH(Volde~TEX &mlgato 

Dlbromolluoromethan• 

Tokl--01 

4-8nlmoluon.bermn• 

EP-G74_8R-8: VOC 8um,gat,N 

DI~ 

Tokl--oll 

4-llromaluorobe• 

75-09-2 

79-01-6 

127-18-4 

67-66-3 

75-27-4 

1634-04-4 

ow-
321-60-8 

1718-51-0 

1868-53-7 

2037-26-5 

460-00-4 

1868-53-7 

2037-26-5 

460-00-4 

"'*"'---
w 

5 µg/L 

0.5 µg/L 

0.5 µg/L 

0.5 µg/L 

0.5 µg/L 

0.5 µg/L 

-,a.,,,(%) 

'- Ht,h 

50 130 

50 130 

86 118 

88 110 

86 115 

86 118 

88 110 

86 115 

--
<5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

.... 
oaw••• 

~""""' 
7439-97 -6 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

2 µg/L 

--~-.. ··" 
2 µg/L 

LOtl 

84 .3 

94.3 

79.7 

91.2 

80.2 

11 2 

A 
i-, __ (Wl//_i-, ___ ,,,__ 

.,...-,..,..(%) ........,.,.,,.. (%) 

DOtl '- Ht,h 

71 126 

71 126 

66 131 

75 128 

64 121 

62 126 

"'* ,,_,.,.(%) ,,_,.,. l.knlla /%) /fPD(%) 

ltlS ltlSD '-- Ht,h i.tiw Otnltr1I 

u,,I 

85.7 87 .5 75 125 2.08 25 
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QA/QC Practices and Evaluation 
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1 FIELD QA/QC IMPLEMETATION, SAMPLE PRESERVATION AND ' 
DELIVERY 

A QA/QC programme was incorporated into the PLCA for the Project. The 
programme included collection/preparation and analysis of field QA/QC 
samples and laboratory internal QA/QC samples. 

The field QA/QC samples included soil duplicates, field blanks, equipment 
blanks and trip blank samples. The soil duplicate samples were collected from 
AEBHl- 1.Sm below base of concrete (bbc) and AEBH2 at 0.5m bbc. These 
duplicates and field blank samples were analysed for the same suite of 
parameters as for the other samples. The equipment blank sample was 
collected for the soil sampling equipment and analysed for the target priority 
pollutant metals. 

The laboratory QA/QC samples including method blanks, surrogates, matrix 
spikes and etc were prepared and analysis by the contracted laboratory, ALS 
Technichem (HK) Pty Ltd (ALS), in accordance with relevant USEPA's 
standard methods and procedures. 

ERM supervised the soil and groundwater sampling to meet the requirements 
of the Project QA/QC and the decontamination procedures. All soil and 
groundwater samples (including QA/QC samples) were kept in a refrigerator 
at 4C for delivery. The samples were delivered on ice with Chain of Custody 
to a courier and arrived at the laboratory within the sample holding time. 

The Chain of Custody for the samples was maintained from the time of 
sample collection to sample arrival at the testing laboratory. The written 
record of sample handling is intended to ensure prompt sample analysis and 
integrity. 



2 

2.1 

2.2 

2.3 

2.4 

QUALITY ASSURANCE AND CONTROL 

SAMPLE DUPLICATION 

The relative percentage difference (RPO) was used to assess the sample 
collection and laboratory analysis reproducibility and precision. In accordance 
with the USEPA's guidance, RPOs were only calculated for the duplicate 
samples results that were higher than two times of the method detection limits. 
The USEPA acceptable limits for the RPOs are less than 50% for soil samples 
and 30% for groundwater samples. 

The values of RPO calculated for the soil duplicate samples taken at AEBH1 
(17.4%) and AEBH2 (23.2%) were within the acceptable limits . 

EQUIPMENT BLANK, FIELD BLANK AND TRIP BLANK 

Throughout the sampling period, 6 sets of trip blanks and two sets of field 
blanks and two sets of equipment blanks were taken and no evidence of cross 

contamination was found. 

LABORATORYQA/QCDATA 

The laboratory QA/QC sample results (eg surrogate recoveries, matrix spike 
recoveries, method blanks, sample holding time, and other internal laboratory 
QA/ QC) met their respective requirements. 

SAMPLE RESULTS USABILITY 

Based on the review of the QA/ QC sample results for this Project, the 
laboratory results for the soil and groundwater sample collected for the 
Project are considered useable to evaluate the Site environmental conditions in 

accordance with the scope of the work. 
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Schematic Drawing of Groundwater 
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Risk-Based Remediation Goals 
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Tab le 2.1 
Risk -Based Re mediation Goals (RBRGs) fo r Soil & Soil Saturation limit 

Risk-Based Remedlation Goals for Soil 
Soil Saturation Chemical Urban Residential Rural Residential Industrial Public Parks Limit (C .. ,) (mg/kg) 

(mg/kg) mg/kg) (mg/kg) (mg/kg) 
VOCs 

Acetone 9.59E+03 4.26E+03 1.00E+04° 1.00E+04° 

Benzene + 7.04E-01 2.79E-01 9.21E+OO 4.22E+01 3.36E+02 --- --- - ---
Bromodichloromethane 3.17E-01 1.29E-01 2.85E+OO 1.34E+01 1.03E+03 ---
2-Butanone 1.00E+04° 1.00E+04° 1.00E+o4• 1.00E+o4• 

C_h~~of9rf!1 1.32E-01 5.29E-02 1.54E+OO 2.53E+02 1.10E+03 

Ethyl benzene 7.09E+__(g_ 2.98E+02 8.24E+03 1.00E+04' 1.38E+02 ---- ---- ---
Methyl tert-Butyl Ether 6.88E+OO 2.80E+OO 7.01E+01 5.05E+02 2.38E+03 ---- --- - - -- - ---
Methylene Chloride 1.30E+OO 5.29E-01 1.39E+01 1.28E+02 9.21E+02 ----
St rene 3.22E+03 1.54E+03 1.00E+04• 1.00E+04· 4._97_;+92 
Tetrachloroethene 1.01 E-01 4.44E-02 7.77E-01 1.84E+OO 9.71E+01 

Toluene 1.44E+03 7.05E+02 1.00E+04" 1.00E+04' 2.35E+02 --- --- --- --- --- -
Trichloroethane 5.23E-01 2.11E-01 5.68E+OO 6.94E+01 4.88E+02 --- - - -- ---
Xylenes (Total) 9.50E+01 3.68E+01 1.23E+03 1.00E+o4• 1.50E+02 

SVOCs 
Ac_!Jpaphthen~ 3.51E+03 3.28E+03 1.00E+04° 1.00E+04° 6.Q2E+01 
Acenaphthylene 2.34E+03 1.51E+03 1.00E+04' 1.00E+04' 1.98E+01 ----- --- --- --- - - -
Anthracene 1.00E+04' 1.00E+04' 1.00E+04° 1.00E+04° 2.56E+OO --- --- --- -----
Benzo(€J)anthracene 1.20E+01 1.14E+01 9.18E+01 3.83E+01 

Benzo(a)pyrene 1.20E+OO 1.14E+OO 9.18E+OO 3.83E+OO 

Benzo b fluoranthene 9.88E+OO 1.01E+01 1.78E+01 2.04E+.Ql ---- --- - ----
Benzo(g_8i}p~~ne 1.80E+03 1.71E+03 1.00E+04' 5.74E+03 --- ---

I-
Benzo(k)fluoranthene 1.20E+02 1.14E+02 9.18E+02 3.83E+_Q£ ---
bis-(2-__Eth_ylhexyl)phthalate 3.00E+01 2.80E+01 9.18E+01 9.42E+01 
Chrysene 8.71E+02 9.19E+02 1.14E+03 1.54E+03 

Dibenzo(a.h)anthracene 1.20E+OO 1.14E+OO 9.18E+OO 3.83E+OO --- ---- ---- ----
Fluoranthene 2.40E+03 2.27E+03 1.00E+04' 7.62E+03 ---- ---- --- ---
Fluorene 2.38E+03 2.25E+03 1.00E+04' 7.45E+03 5.47E+01 
Hexachlorobenzene 2.43E-01 2.20E-01 5.82E-01 7.13E-01 

lnden~(1 ,2.~-cd)pyrene 1.20E+01 1.14E+01 9.18~+01 3.83E+01 
Naphthalene 1.82E+02 8.56E+01 4.53E+02 9.14E+02 1.25E+02 --- --- --- ---
Phenanthrene 1.00E+04° 1.00E+04' 1.00E+04° 1.00E+04' 2.80E+01 --- --- --- ----
Phenol 1.00E+04' 1.00E+04· 1.00E+04· 1.00E+04· 7.26E+03 
Pyrene 1.80E+03 1.71E+03 1.00E+04' 5.72E+03 

Metals 
_Antimony 2.95E+01 2.91E+_Q.1_ 2.61E+02 9.79E+01 - ----
Arsenic 2.21E+01 2.18E+01 1.96E+02 7.35E+01 --- ---- ----
Barium 1.00E+04' 1.00E+04" 1.00E+04" 1.00E+04" 
Cadmium 7.38E+01 7.28E+01 6.53E+02 2.45E+02 

Chromium Ill 1.00E+04' 1.00E+04" 1.00E+04' 1.00E+04' --- --- ---
Chromium VI 2.21E+02 2.18E+02 1.96E+03 7.35E+02 ---- ---- ---
Cobalt 1.48E+03 1.46E+03 1.00E+o4• 4.90E+03 ---- ---- ---
Copper 2.95E+03 2.91E+03 1.00E+o4• 9.79E+03 

Lead 2.58E+02 2.55E+02 2.29E+03 8.57E+02 

Manganese 1.00E+04' 1.00E+04' 1.00E+04' 1.00E+04' --- ---
Mercur 1.10E+01 6.52E+OO 3.84E+01 4.56E+01 --- --- ---
Molybdenum 3.69E+02 3.64E+02 3.26E+03 1.22E+03 
Nickel 1.48E+03 1.46E+03 1.00E+04' 4.90E+03 

Tin 1.00E+04' 1.00E+04' 1.00E+04' 1.00E+04' 
Zinc 1.00E+04' 1.00E+04' 1.00E+04' 1.00E+04' 

Dioxins I PCBs 
Dioxins (1-TEQ) 1.00E-03 1.00E-03 5.00E-03 1.00E-03 
PCBs 2.36E-01 2.26E-01 7.48E-01 7.56E-01 

Petroleum Carbon Ranges 

~-~ 1.41E+03 5.45E+02 1.00E+04' 1.00E+04' 1.00E+03 --- --- --- --- ---
C9- C16 2.24E+03 1.33E+03 1.00E+04' 1.00E+04' 3.00E+03 - -- ----- --- --- --- ----
C17 • C35 1.00E+04' 1.00E+04' 1.00E+04' 1.00E+04' 5.00E+03 
Other Inorganic Compounds 

1.46E+03 1.00E+04' 4.90E+03 

2.21E+01 2.18E+01 1.96E+02 7.35E+01 

Notes: 
(1) For Dioxins, the cleanup levels in USEPA Office of Solid Waste and Emergency Response (OSWER) Directive of 1998 have been adopted . The 

OSWER Directive value of 1 ppb for residentia l use has been applied to the scenar ios of ' Urban Residential ", "Rural Resident ial ". and "Public 
Parks", while the tow end of the range of values for industria l, 5 ppb. has been applied to the scenario of "Industrial" 

(2) Soil saturation limits for petroleum carbon ranges taken from the Canada-Wide Standards for Petroleum Hydrocarbons in Soil, CCME 2000 . 
(3) • indicates a 'ceil ing limit" concentration . 
(4) ·• · indicates that the C,,, value exceeds the ·ceiling limit ' therefore the RBRG applies. 
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