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EXECUTIVE SUMMARY  

ES01 This is the 20
th

 monthly EM&A report presenting the monitoring results and inspection findings 

for the reporting period from 17 February 2017 to 16 March 2017 (hereinafter ‘the Reporting 

Period’). 

 

ENVIRONMENTAL MONITORING AND AUDIT ACTIVITIES 

ES02 Environmental monitoring activities under the EM&A programme in the Reporting Period are 

summarized in the following table. 

Environmental 

Aspect 
Environmental Monitoring Parameters / Inspection 

Total 

Event 

Construction Noise Leq(30min) Daytime 8 

Ecology Site Inspection 1 

landscape and Visual 
Inspection of the mitigation measures implementation 

situation 
2 

Site Inspection / Audit 

Environmental Team (ET), the Contractor and Project 

Management Representative (PMR) joint site Inspection 

and Auditing 
4 

Independent Environmental Checker (IEC) joint site 

Inspection and Auditing 
1 

 

BREACH OF ACTION AND LIMIT (A/L) LEVELS 

ES03 No noise complaint (i.e. Action Level) were received in the Reporting Period. No exceedance of 

construction noise measurement and no Notifications of Exceedances (NOEs) were issued to the 

PMR, IEC and the Contractor.  The statistics of environmental exceedance, NOE issued and 

investigation of exceedance are summarized in the following table. 

Environmental 

Aspect 

Monitoring 

Parameters 

Action 

Level 

Limit 

Level 

Event & Action 

NOE 

Issued 
Investigation 

Corrective 

Actions 

Construction 

Noise 
Leq(30min) Daytime 0 0 0 0 0 

 

ENVIRONMENTAL COMPLAINT 

ES04 No public complaints were received by either the Ocean Park Corporation (OPC) or the 

Contractor in the Reporting Period.  

 

NOTIFICATION OF SUMMONS AND SUCCESSFUL PROSECUTIONS 

ES05 No environmental summons or successful prosecutions were recorded in the Reporting Period. 

 

REPORTING CHANGE 

ES06 No reporting changes were made in the Reporting Period. 

 

SITE INSPECTION 

ES07 In the Reporting Period, joint site inspections were undertaken by the PMR, ET and the 

Contractor on 20 & 27 February 2017 and 10 & 15 March 2017.  Furthermore, IEC performed 

the site inspection and audit on 10 March 2017.  During site inspection, no non-compliance was 

observed by ET and IEC. 

 

FUTURE KEY ISSUES 

ES08 Although the rainy season is over, however the contractor shall pay attention to prevent muddy 

water and other water pollutants via site surface runoff direct discharge into the sea due to rainy 

day may be to encounter the coming month. Water quality mitigation measures should be properly 

to implement in accordance with EMIS stipulation. 
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ES09 Furthermore, noise mitigation measures such as using quiet plants should be implemented in 

accordance with the EM&A requirement since construction noise is a key environmental issue 

during construction work of the Project. 

 

ES10 During the dry and windy season, soil stockpile and temporary haul road should pay attention.  

Dust mitigation measures should be properly performed to avoid fugitive dust generated from the 

Project. 
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1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

1.1.1 Ocean Park Corporation is the Project Proponent and the Permit Holder of the Ocean Park Tai 

Shue Wan Development (hereinafter “the Project”), which is a Designated Project to be 

implemented under Environmental Permit number EP-487/2014 (hereinafter referred as “the 

EP-487/2014” or “the EP”).  The Project will redevelop the existing theme park areas at Tai 

Shue Wan into a Water Park to enhance the attractiveness of Ocean Park into a world-class theme 

park and provide a must-see destination to visitors.  The layout plan of the Project is shown in 

Appendix A. 

 

1.1.2 Site formation and foundation works as part of the Project is awarded by Paul Y. Construction 

Company Limited (hereinafter called “the Contractor”) on 17 July 2015.  To compliance with 

Environmental Permit requirement, the Contractor has been appointed Action-United 

Environmental Services & Consulting (AUES) as the Environmental Team (hereinafter referred 

as “the ET”) to implement the relevant Environmental Monitoring and Audit (EM&A) 

programmes. 

 

1.1.3 As part of the EM&A program, baseline monitoring for the required parameters including 

background noise, landscape & visual baseline review and baseline ardeid inspection were carried 

out between 24 October 2014 and 10 December 2014 by the environmental consultants of Ocean 

Park Corporation.  Furthermore, the baseline monitoring report which verified by the previous 

IEC was submitted to EPD and endorsed in December 2014. 

 

1.1.4 This is 20
th

 monthly EM&A report presenting the monitoring results and inspection findings for 

reporting period from 17 February 2017 to 16 March 2017. 

 

1.2 REPORT STRUCTURE 

1.2.1 The Monthly Environmental Monitoring and Audit (EM&A) Report is structured into the 

following sections:- 

Section 1 Introduction 

Section 2 Project Organization and Construction Progress 

Section 3 Summary of Impact Monitoring Requirements 

Section 4 Construction Noise 

Section 5 Ecology 

Section 6 Landscape & Visual 

Section 7 Waste Management 

Section 8 Site Inspections 

Section 9 Environmental Complaints and Non-Compliance 

Section 10 Implementation Status of Mitigation Measures 

Section 11 Conclusions and Recommendations 
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2 PROJECT ORGANIZATION AND CONSTRUCTION PROGRESS 

2.1 PROJECT ORGANIZATION 

2.1.1 The project organization is shown in Appendix B.  The responsibilities of respective parties are: 

 

Ocean Park Corporation 

2.1.2 Ocean Park Corporation is the Project Proponent and the Permit Holder of the EP for the 

development of the Project and will assume overall responsibility for the project.  An 

Independent Environmental Checker (IEC) shall be employed by Ocean Park Corporation to audit 

the results of the EM&A works carried out by the ET. 

 

Environmental Protection Department (EPD) 

2.1.3 EPD is the statutory enforcement body for environmental protection matters in Hong Kong. 

 

Project Management Representative (PMR) of Ocean Park Corporation 

2.1.4 The PMR is responsible for overseeing the construction works and for ensuring that the works are 

undertaken by the Contractor in accordance with the specification and contract requirements. The 

duties and responsibilities of the ER with respect to EM&A are: 

 Monitor the Contractors’ compliance with contract specifications, including the 

implementation and operation of the environmental mitigation measures and their 

effectiveness 

 Monitor Contractors’s, ET’s and IEC’s compliance with the requirements in the 

Environmental Permit (EP) and EM&A Manual 

 Facilitate ET’s implementation of the EM&A programme  

 Participate in joint site inspection by the ET and IEC  

 Oversee the implementation of the agreed Event / Action Plan in the event of any exceedance 

 Adhere to the procedures for carrying out complaint investigation  

 Liaison with the related government departments, ET, IEC, the Contractor and the other 

Contractors of the Project discussing regarding the cumulative impact issues.  

 

The Contractor 

2.1.5 The duties and responsibilities of the Contractor are: 

 Comply with the relevant contract conditions and specifications on environmental protection  

 Employ an Environmental Team (ET) to undertake monitoring, laboratory analysis and 

reporting of EM &A Facilitate ET’s monitoring and site inspection activities  

 Participate in the site inspections by the ET and IEC, and undertake any corrective actions  

 Provide information / advice to the ET regarding works programme and activities which may 

contribute to the generation of adverse environmental impacts  

 Submit proposals on mitigation measures in case of exceedances of Action and Limit levels 

in accordance with the Event / Action Plans  

 Implement measures to reduce impact where Action and Limit levels are exceeded  

 Adhere to the procedures for carrying out complaint investigation  

 

Environmental Team (ET) 

2.1.6 The ET should be employed by the Contractor to conduct the EM&A programme. The ET should 

be managed by the ET Leader.  ET Leader should have relevant professional qualifications in 

environmental control and possess at least 7 years’ experience in EM&A. Suitably qualified 

professional and technical staff should be included in the ET, and resources for the 

implementation of the EM&A programme should be allocated in the time under the Contract, to 

enable fulfilment of the Project’s EM&A requirements as specified in the EM&A Manual during 

construction of the Project. The ET shall include qualified botanist/ecologist for the ecological 

service and a Registered Landscape Architect for review of implementation of landscape and 
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visual mitigation measures. The ET should report to the OPC and the duties should include: 

 to monitor and audit various environmental parameters as required in the Approved EM&A 

Manual; 

 to analyse the EM&A data, review the success of EM&A programme and the adequacy of 

mitigation measures implemented, confirm the validity of the EIA predictions and identify 

any adverse environmental impacts arising; 

 to monitor compliance with conditions in the EP, environmental protection, pollution 

prevention and control regulations and contract specifications; 

 to audit environmental conditions on site; 

 to report on the EM&A results to EPD, the ER, the IEC and Contractor or their delegated 

representatives; 

 to recommend suitable mitigation measures to the Contractor in the case of exceedance of 

Action and Limit levels in accordance with the Event and Action Plans; 

 to liaise with the IEC on all environmental performance matters, and ensure timely 

submission of all relevant EM&A pro forma for IEC’s approval; 

 to provide advice to the Contractor on environmental improvement, awareness and 

enhancement matters, etc on site; 

 to adhere to the procedures for carrying out complaint investigation; 

 to prepare reports on the environmental monitoring data and the site environmental 

conditions; 

 to submit the EM&A report to Director of Environmental Protection (DEP) timely; 

 to review proposals of mitigation measures from the Contractor in case of exceedance of 

Action and Limit levels, in accordance with the Event and Action Plan; and 

 to carry out site inspection to investigate and audit the Contractor’s site practice, equipment 

and work methodologies with respect to pollution control and mitigation measures. 

 

Independent Environmental Checker (IEC)  

2.1.7 The IEC is empowered to audit the environmental performance of construction, but is 

independent from the management of construction works.  As such, the IEC should not be in any 

way an associated body of the Contractor or the ET for the Project.  The IEC should be 

employed by OPC prior to the commencement of the construction of the Project.  The IEC 

should be a person who has relevant professional qualifications in environmental control and at 

least 7 years’ experience in EM&A and environmental management. The duties and 

responsibilities of the IEC are: 

 to provide proactive advice to the ER and OPC on EM&A matters related to the project; 

 to review and verify the monitoring data and all submissions in connection with the EP and 

EM&A Manual submitted by the ET; 

 to arrange and conduct regular, at least monthly site inspections of the works during the 

construction phase, and to carry out ad hoc inspections if significant environmental problems 

are identified; 

 to check compliance with the agreed Event and Action Plan in the event of any exceedance; 

 to check compliance with the procedures for carrying out complaint investigation; 

 to check the effectiveness of corrective measures; 

 to feedback audit results to the ET by signing off relevant EM&A pro forma; 

 to check that mitigation measures are effectively implemented; 

 to report the works conducted, and the findings, recommendations and improvements of the 

site inspections, after reviewing ET’s and Contractor’s works, the ER and OPC on a monthly 

basis; 

 to verify the investigation result of the environmental complaint cases and the effectiveness 

of corrective measures; 

 to verify EM&A report that has been certified by ET leader; and 

 to audit EIA recommendations and requirements against the status of implementation of 

environmental mitigation measures on site. 
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2.2 CONSTRUCTION PROGRESS 

2.2.1 The master construction program is enclosed in Appendix C.  In the Reporting Period, the major 

construction activity conducted under the Contract is summarized in below: 

 Site surveying 

 UU detection 

 Site clearance 

 Excavation of footings 

 Site formation works and slope stabilization works 

 Construction of sloping EVA 

 Drainage works like catch pit, intake, stepped channel and pipe laying 

 Construction of Raft B and Package 2, 3, 4, 5 & 6 footings 

 Construction of de-aeration chamber 

 ELS for pipe jacking pits 

 Installation of traffic signs 

 

2.3 SUMMARY OF ENVIRONMENTAL SUBMISSIONS 

2.3.1 Summaries of validity permits, licenses, and/or notifications on environmental protection for the 

Project are presented in Table 2-1. 

Table 2-1 Status of Environmental Licenses and Permits of the Project 

No. Type of Permit/ License Submission Date 
Reference/ 

License No. 

Date of 

Issue 

Date of 

Expiry 

1 

Air pollution Control 

(Construction Dust) 

Regulation 

Submitted to 

EPD on 

27/07/2015 

392566 07/09/2015 N/A 

2 

Chemical Waste Producer 

Registration - Waste 

Producers 

04-08-2015 5213-176-P2781-21 25/08/2015 N/A 

3 

Water Pollution Control 

Ordinance - Discharge 

License 

Application was 

on 25/08/2015 
WT00022680-2015 14/10/2015 31/10/2020 

4 

Waste Disposal Regulation 

- Billing Account for 

Disposal of Construction 

Waste  

22-07-2015 7022926 06-08-2015 N/A 

5 Construction Noise Permit 19-12-2016 GW-RS1304-16 30/12/2016 29/06/2017 

 

2.3.2 To according with the EP stipulation, the required documents has been submitted to EPD for 

retention as listed below: 

 Project Layout Plans 

 Management Organization of Main Construction Companies 

 Detailed Vegetation Survey Report 

 Woodland Compensation Plan 

 Ardeid Inspection Report 

 Short-nosed Fruit Bat Inspection Report 

 Baseline Monitoring Report Revision A of the Project 
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3 SUMMARY OF IMPACT MONITORING REQUIREMENTS 

3.1 GENERAL 

3.1.1 The Environmental Monitoring and Audit requirements are set out in the Approved EM&A 

Manual.  During the construction phase of the Project, construction noise is identified a key 

Environmental issue.  Moreover, Landscape & Visual and Ecology monitoring are also required 

during the construction phase in accordance with the Approved EM&A Manual. 

 

3.1.2 A summary of construction phase EM&A requirements are presented in the sub-sections below. 

 
3.2 MONITORING PARAMETERS 

3.2.1 The EM&A program of construction phase monitoring shall cover the following environmental 

issues: 

• Construction noise;  

• Landscape & Visual; and 

• Ecology 

 

3.2.2 A summary of the monitoring parameters is presented in Table 3-1. 

Table 3-1 Summary of EM&A Requirements 

Environmental 

Issue 
Parameters 

Noise 

 Leq(30min) in normal working days (Monday to Saturday) 07:00-19:00 

except public holiday; 

 3 sets of consecutive Leq(5min) on restricted hours i.e. 19:00 to 07:00 

next day, and whole day of public holiday or Sunday when applicable, 

and 

 Supplementary information for data auditing, statistical results such as 

L10 and L90 shall also be obtained for reference. 

Landscape & 

Visual 
 Site inspection, monitoring and Audit 

Ecology  Site inspection and monitoring 

 

3.3 MONITORING LOCATIONS 

3.3.1 The designated noise monitoring locations as recommended in the EM&A Manual is shown in 

Appendix D.  During baseline monitoring, the designated monitoring location NM1 was denied 

by the owner, so the previous ETL proposed alternative location NM1A.  The proposal was 

verified by the previous IEC and agreed by EPD.  Table 3-2 and Appendix E respectively list 

and show the construction noise monitoring locations for the Project. 

Table 3-2 Impact Monitoring Stations - Construction Noise 

Station ID Description 

NM1A Slope near Victoria Shanghai Academy (VSA) to replace NM1 of the VSA 

NM2 Hong Kong Juvenile Care Centre (HKJCC) 

 

3.4 MONITORING FREQUENCY AND PERIOD  

3.4.1 Measurement of Leq(30min) between 0700-1900 hours on normal weekdays and once every week 

during course of works.  If construction work necessary to carry out at other time periods, i.e. 

restricted time period (19:00 to 07:00 the next morning and whole day on public holidays) 

(hereinafter referred as “the restricted hours”), 3 consecutive Leq(5min) measurement will depended 

Control Noise Permit (CNP) requirements to undertake.  Supplementary information for data 

auditing, statistical results such as L10 and L90 shall also be obtained for reference. 
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3.5 MONITORING EQUIPMENT 

3.5.1 Sound level meter in compliance with the International Electrotechnical Commission Publications 

651: 1979 (Type 1) and 804: 1985 (Type 1) specifications shall be used for carrying out the noise 

monitoring.  The sound level meter shall be checked using an acoustic calibrator.  The wind 

speed shall be checked with a portable wind speed meter capable of measuring the wind speed in 

m s-1. 

 

3.5.2 Noise monitoring equipment to be used for monitoring is listed in Table 3-3. 

Table 3-3 Construction Noise Monitoring Equipment 

Equipment Model 

Integrating Sound Level Meter B&K Type 2238 / Rion NL-52 

Calibrator B&K Type 4231 / Rion NC-73 

Portable Wind Speed Indicator Testo Anemometer 

 

3.5.3 Sound level meter listed above comply with the International Electrotechnical Commission 

Publications 651: 1979 (Type 1) and 804: 1985 (Type 1) specifications, as recommended in TM 

issued under the NCO.  The acoustic calibrator and sound level meter to be used in the impact 

monitoring will be calibrated yearly. 

 

3.6 MONITORING METHODOLOGY  

3.6.1 Noise measurements were taken in terms of the A-weighted equivalent sound pressure level (Leq) 

measured in decibels (dB). Supplementary statistical results (L10 and L90) were also obtained for 

reference. 

 

3.6.2 During the monitoring, all noise measurements would be performed with the meter set to FAST 

response and on the A-weighted equivalent continuous sound pressure level (Leq).  Leq(30min) as 

the monitoring parameter for the time period between 0700-1900 hours on weekdays; and also 

Leq(15min) in three consecutive Leq(5min) measurements would be used as monitoring parameter for 

other time periods (e.g. during restricted hours), if necessary. 

 

3.6.3 Prior of noise measurement, the accuracy of the sound level meter is checked using an acoustic 

calibrator generating a known sound pressure level at a known frequency.  The checking is 

performed before and after the noise measurement. 

 

3.7 EQUIPMENT CALIBRATION 

3.7.1 The sound level meter and calibrator are calibrated and certified by a laboratory accredited under 

HOKLAS or any other international accreditation scheme at yearly basis. 

 

3.7.2 The calibration certificates of sound level meter and calibrator used for impact monitoring 

program in the Reporting Period are attached in Appendix F. 

 

3.8 METEOROLOGICAL INFORMATION 

3.8.1 Meteorological information was extracted from “the Hong Kong Observatory Wong Chuk Hang 

Station”.  For Wong Chuk Hang Station, it is situated nearby the Project site and can provide the 

humidity, rainfall, and air pressure and temperature etc. meteorological information. 
 

3.9 DERIVATION OF ACTION/LIMIT (A/L) LEVELS 

3.9.1 The baseline results form the basis for determining the environmental acceptance criteria for the 

impact monitoring.  According to the approved Environmental Monitoring and Audit Manual 

with baseline monitoring results, construction noise criterion, namely Action and Limit levels 

proposed are listed in Table 3-4. 
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Table 3-4 Action and Limit Levels for Construction Noise 

Monitoring Location 
Action Level Limit Level in dB(A) 

Time Period: 0700-1900 hours on normal weekdays 

NM1A and NM2 
When one or more documented 

complaints are received 
70 dB(A)

Note 1 and Note 2
 

Note 1: Acceptable Noise Levels for school should be reduced to 65 dB(A) during examination period  
Note 2: If works are to be carried out during restricted hours, the conditions stipulated in the construction 

noise permit issued by the NCA have to be followed. 
 

3.9.2 Should non-compliance of the environmental quality criteria occurs, remedial actions will be 

triggered according to the Event and Action Plan which presented in Appendix G. 

 

3.10 DATA MANAGEMENT AND DATA QA/QC CONTROL 

3.10.1 All monitoring data will be handled by the ET’s in-house data recording and management system.  

The monitoring data recorded in the equipment will be downloaded directly from the equipment 

at the end of each monitoring day.  The downloaded monitoring data will input into a 

computerized database properly maintained by the ET. 
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4 CONSTRUCTION NOISE MONITORING 

4.1 GENERAL 

4.1.1 In the Reporting Period, a total of 8 occasions of noise monitoring were carried out at the two (2) 

noise monitoring locations. 

 

4.1.2 The noise monitoring schedule is presented in Appendix H and the monitoring results are 

summarized in the following sub-sections. 

 

4.2 NOISE MONITORING RESULTS IN REPORTING MONTH 

4.2.1 The noise monitoring results measured at the designated locations are summarized in Table 4-1.  

The detailed noise monitoring data are presented in Appendix I and the relevant graphical plots 

are shown in Appendix J.  

Table 4-1 Summary of Construction Noise Monitoring Results, dB(A)  

Date 
Time 

(
*

)
NM1A 

Limit Level
 Note 1

 
Start Finish (Leq30min) Correction 

20-Feb-17 9:43 10:13 61  64  70 

3-Mar-17 13:02 13:32 61  64  70 

9-Mar-17 13:59 14:29 63  66  70 

15-Mar-17 10:13 10:43 63  66  70 
 

Date 
Time NM2 

(Leq30min) 
Limit Level

 Note 1
 

Start Finish 

20-Feb-17 10:36 11:06 62  70 

3-Mar-17 13:47 14:17 60  65 

9-Mar-17 13:14 13:44 63  65 

15-Mar-17 9:19 9:49 62  70 

Remarks: 
(
*

)
 Sound level meter set at NM1A is made free-field measurement, façade correction (+3dB(A)) is 

therefore added according to acoustical principles and EPD guidelines. 
Note 1: Acceptable Noise Levels for school should be reduced to 65 dB(A) during examination period  

 

4.2.2 In this reporting period, no school examination or assessment examination was undertaken from 

at Victoria Shanghai Academy (NM1A). However, school examination was carried out at Hong 

Kong Juvenile Care Centre (NM2) from 24
th
 Feb 2017 to 10

th
 Mar 2017. No Limit Level 

exceedance was recorded during the school examination period.   Furthermore, Victoria 

Shanghai Academy will have school examination from 1
st
 to 31

st
 May 2017.  

 

4.2.3 As shown in Table 4-1, rest of the results of noise measurement are below 70dB(A) or 65dB(A) 

during the examination period of the acceptance criteria.  Furthermore, there were no noise 

complaints (Action Level exceedance) received by the PMR, Contractor or EPD in the Reporting 

Period.  Therefore, no Action Level exceedance was triggered nor corrective action was 

therefore required. 

 

4.2.4 The meteorological data during the impact monitoring days are summarized in Appendix K. 
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5 ECOLOGY MONITORING 

5.1 GENERAL 

5.1.1 As required under the Section 8.3.2 of the approved EM&A Manual, the implementation of 

ecological mitigation measures as detailed in the Section 15 of the EIA report and Appendix C of 

the approved EM&A Manual shall be routinely audited during the routine environmental audit; and 

any observations and recommendations shall be reported in periodic EM&A reports. 

 

5.1.2 Among those mitigation measures recommended to avoid or minimize the disturbance to any plants 

of conservation interest (EM&A reference 8.3.1.1), nested ardeids (EM&A reference 8.3.1.2) and 

roosted short-nosed fruit bat (EM&A reference 8.3.1.3), the required inspection has already been 

undertaken in August/September 2014 with the results presented in the submitted respective 

baseline report.  Therefore, the following sections only address those applicable to this stage of the 

project, i.e., Section 8.3.2 of the approved EM&A Manual. 

 

5.2 MONITORING REQUIREMENT 

Monitoring of Plants of Conservation Interest (Platycondon grandiflorus) 

5.2.1 The Detailed Vegetation Survey Report (DVSR) has located two groups of the protected 

Platycodon grandiflorus and recommended that the plants should be protected with temporary 

protective fencing to avoid potential impact from construction activities (such as material storage), 

and monitor the identified Platycodon grandiflorus on a monthly basis throughout the 

construction phase to make sure that they are not affected by the construction works of the Project.  

Accordingly, the following monitoring parameters will be undertaken on a monthly basis during 

the construction period. 

i. Effective implementation of the protection measures as recommended in the Section 4.1 of 

the DVSR 

ii. Monitoring of the two groups of Platycodon grandiflorus identified during the detailed 

vegetation survey to make sure that they are not affected by the construction works 

 

Monitoring of Nesting Activities of Ardeids in Breeding Season 

5.2.2 The project area should be checked monthly in breeding season (April to July) for any potential 

breeding and nesting activities, and if required suitably sized buffer area will be recommended to 

avoid human or machinery disturbance until the nest is abandoned. 

 

Monitoring of Roosting Activities of Ardeids in Peak Wintering Season 

5.2.3 The existing ardeid night roost within the project area should be monitored monthly during peak 

wintering season (November to March) during the construction phase using direct observation 

from a vantage point (i.e., point count method) at evening time from an hour before sunset, and 

last until the nightfall. 

 

Compensation for Ardeid roosting Site 

5.2.4 An enhancement area provided as an alternative roosting site for ardeids should be developed 

during the first phase of the construction. 

 

Compensation of Woodland Habitat 

5.2.5 Mitigation measures recommended in the approved Woodland Compensation Plan should be fully 

and properly implemented, including but not limited to the creation of 0.84 ha woodland 

compensation on-site and 0.78 ha on-site woodland reinstatement, to mitigate for permanent loss of 

woodland habitat. 

 

5.3 INSPECTION FINDINGS 

5.3.1 The ecological inspection was undertaken on 13
th

 March 2017 by the qualified ecologist. The 

inspection findings are presented below. 



TSW-C004 - Ocean Park Tai Shue Wan Development 

Site Formation and Foundation Works 

Monthly Environmental Monitoring & Audit Report (No.20) – 17 Feb 2017 to 16 Mar 2017 
AUES 

 

Z:\Jobs\2014\TCS00744\600\EM&A Monthly Report\20th - 17 February 2017 - 16 March 2017\R0120v3.docx    

 

Plants of Conservation Interest (Platycondon grandiflorus) 

5.3.2 Platycodon grandiflorus is a perennial herb and often appear in thicket in sunny habitats; its stem 

ranged from 20 to 120m in height and rarely branched above.  The stems of the two groups of 

Platycodon grandiflorus (see Figure 1 of Appendix L for their locations) recorded in the 2015s’ 

growing season within the fenced area were both wilting during the site inspection (see Photos 1 

and 2 of Appendix L of this report), which is a natural growing pattern of this perennial species and 

new shoots would expected to emerge from the underground part in the next growing season. 

 

5.3.3 On the other hand, the preventive mitigation measures, i.e., erecting of temporary protective 

fencing and sign post, are found to be effectively implemented (see Photo 3 of Appendix L of this 

report), and there is no signs or evidence (e.g. dust coating of plant) to suggest that the on-going 

construction activities within the Project Area has affected the health condition of the Platycodon 

grandiflorus. 

 

Nesting Activities of Ardeids in Breeding Season 

5.3.4 This monitoring parameter only required during the breeding season of ardeids, i.e., from April to 

July, and the last monitoring event for nesting activities of Ardeids in the 2016’s breeding season 

was undertaken on 9
th
 July 2016, and such  monitoring would not be required for the reporting 

period. 

 

Roosting Activities of Ardeids in Peak Wintering Season 

5.3.5 Monitoring of roosting activities of Ardeids has been carried out on by direct observation at 2 

vantage points within the project area on 13
th
 March 2017, and covered the evening time from an 

hour before sunset and last until nightfall, i.e., 1710 to 1840.  The location of vantage points has 

shown in Figure 2 of Appendix L. 

 

5.3.6 Moreover, no ardeids were noted within or in the vicinity of the project area during the monitoring 

period. 

 

Compensation for Ardeid roosting Site 

5.3.7 To be implemented. 

 

Compensation of Woodland Habitat 

5.3.8 To be implemented. 

 

5.4 CONCLUSION 

5.4.1 The implementation of the mitigation measures for the plant species of conservation interest, i.e., 

the Platycodon grandiflorus, was found to be effective during the reporting period and no sign of 

activities related to construction work was noted within or in proximity of the fenced up area.  The 

stem wilting after flowering is part of the natural life cycle of this perennial herbaceous species, and 

new shoots would expect to emerge from the underground part in the next growing season. 

 

5.4.2 On the other hand, roosting activities of ardeids have not been observed within the project area 

during the monitoring. 

 

5.4.3 The tentative ecology inspection and monitoring in the next reporting period (17
th
 March 2017 to 

16
th
 April 2017) is scheduled on 13

th
 April 2017. 
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6 LANDSCAPE & VISUAL MONITORING 

6.1 GENERAL 

6.1.1 According to the EM&A Manual requirements, a Registered Landscape Architect (RLA) would 

be responsible for monitoring the implementation of landscape and visual mitigation measures 

during the construction. 

 

6.1.2 Landscape and visual mitigation measures for the construction phase are listed in the Approved 

EM&A Manual Table 9.1. 

 

6.1.3 The design, implementation and maintenance of landscape and visual mitigation measures shall 

be checked bi-weekly to ensure that they are fully realized during the construction phase. The 

scope of the site audit during construction shall be included the following: 

a) The extent of the agreed works areas should be regularly checked. No construction 

activities or storage shall be undertaken outside the limit of the works; 

b) The progress of the engineering works should be regularly reviewed on site to identify the 

earliest practical opportunities for the landscape works to be undertaken; 

c) All landscaping works are carried out in accordance with the specifications; and 

d) All new planting are carried out properly and within the right season. 

 

6.1.4 Any potential conflicts between the proposed landscape and visual mitigation measures and any 

other project works or operational requirements shall be recorded for the Contractor to resolve in 

an early stage, without compromising the intention of the mitigation measures. 

 

6.2 INSPECTION FINDINGS 

6.2.1 In the Reporting Period, two occasions of landscape and visual site inspection were conducted on 

25
th

 February 2017 and 15
th

 March 2017. 

 

6.2.2 According to two occasions of site inspection, it was observed that the Contractor complied with 

the intended aims of the mitigation measures, such as no construction activities or materials 

storage conducted and placed outside of the working site boundary. 

 

6.2.3 The Contractor was advised to improve and maintain the tree protection zone. 
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7 WASTE MANAGEMENT 

7.1 GENERAL WASTE MANAGEMENT 

7.1.1 Waste management was carried out by an on-site Environmental Officer or an Environmental 

Supervisor from time to time. 

 

7.2 RECORDS OF WASTE QUANTITIES 

7.2.1 All types of waste arising from the construction work are classified into the following: 

 Construction & Demolition (C&D) Material; 

 Chemical Waste; 

 General Refuse; and 

 Excavated Soil. 

 
7.2.2 The quantities of waste for disposal in this Reporting Period are summarized in Tables 7-1 and 

7-2. 

Table 7-1 Summary of Quantities of Inert C&D Materials 

Type of Waste Quantity Disposal Location 

C&D Materials (Inert) (tonne) 8337.55 - 

Mixed Waste to Sorting Facility (tonne) 0 - 

Reused in this Contract (Inert) (tonne) 0 - 

Reused in other Projects (Inert) (tonne) 0 MTR SIL 904 

Disposal as Public Fill (Inert) tonne) 8337.55 
Chai Wan Barging Point and 

TKO137 
 

Table 7-2 Summary of Quantities of C&D Wastes 

Type of Waste Quantity  Disposal Location  

Recycled Metal (tonne) 6.83 Recycling Company 

Recycled Paper / Cardboard Packing (tonne) 0 - 

Recycled Plastic (tonne) 0 - 

Chemical Wastes (tonne) 0 - 

General Refuses (tonne) 15.22 SENT Landfill 

Remark: Total quantity of the recycled metal for the previous reporting period (No. 16 Report) has been 

updated. Please refer to the latest vision of the “Waste Flow Table” in Appendix M. 
 

7.2.3 Monthly Summary Waste Flow Table provided by the Contractor shows in Appendix M.  

Whenever possible, materials were reused on-site as far as practicable 
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8 SITE INSPECTION 

8.1 REQUIREMENTS 

8.1.1 According to the approved EM&A Manual, the environmental site inspection shall be formulation 

by ET Leader.  Weekly environmental site inspections should carry out to confirm the 

environmental performance. 
 

8.2 FINDINGS / DEFICIENCIES DURING THE REPORTING MONTH 

8.2.1 In the Reporting Period, joint site inspections were undertaken by the PMR, ET and the 

Contractor on 20 & 27 February 2017 and 10 & 15 March 2017.  Furthermore, IEC performed 

the site inspection and audit on 10 March 2017.  During site inspection, no non-compliance was 

observed by ET and IEC. 
 

8.2.2 During site inspections, no non-compliance was observed by ET and IEC.  However, six 

reminders and four observations were recorded in the Reporting Period. The findings / 

deficiencies of the Project that observed during the weekly site inspection are listed in Table 8-1. 

Table 8-1 Site Observations of the Project 

Date Findings / Deficiencies Follow-Up Status 

20 Feb 2017 • Accumulative water in U-channel was 

observed, the Contractor should clean 

up the U-channel and maintain the 

U-channel is functional. 

• The stagnant water in the 

U-channel was cleaned out. 

• It was reminded that water spraying 

should be provided during the rock 

breaking. 

Reminder Only 

27 Feb 2017 • Shelter should be provided for the 

grouting works to reduce dust impact. 

• Shelter is installed for the 

grouting works. 

• Dust control measures should be 

provided for breaking works to reduce 

dust generation. 

• Water spraying is provided for the 

breaking works. 

10 Mar 2017 • Housekeeping should be regularly 

maintained. 

Reminder Only 

• All plants used on site should be 

regularly checked and maintained. 

Reminder Only 

• If soil stockpile is over than 50m3, 

mitigation measures shall be follow 

EMIS requirements. 

Reminder Only 

• All haul road shall be provided with 

water spraying to prevent dust 

emission. 

Reminder Only 

• If any water retained in open channel, 

mitigation measures such as mosquito 

breeding control should be provided. 

Reminder Only 

15 Mar 2017 • Dry haul road was observed on-site, 

the Contractor should provide water 

spraying for the haul road to minimize 

dust generation. 

• Water spraying was provided and 

the haul road was wet. 

 

8.2.3 For the above deficiencies found in Reporting Period, the Contractor has rectified immediately or 

within deadline.  So, environmental performance of the Project managed by the Contractor with 

OPC was considered satisfactory. 

 

8.2.4 Specially, mitigation measures prevent runoff flow to public area and the sea shall paid attention 

and properly implement. 
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8.2.5 General reminded that dust mitigation measures should be provided to prevent fugitive dust from 

haul road, stockpile materials and construction activities; and the site housekeeping should be 

maintained.  Furthermore, all chemical materials after using shall be stored at the designated 

area. 

 

8.2.6 Additionally, the Contractor has reported a discovery of dark materials to OPC on 9
th
 January 

2017 in letter format (ref.: TSW-C004/030/09/L/2707s). Relevant follow-up action, such as 

preliminary assessment test on the dark materials, had been carried out by the Contractor for clear 

classification on the dark materials before the off-site disposal. As provided by the Contractor, the 

supplementary information about the dark clay materials is attached in Appendix O. It is 

reminded that the disposal of waste generating from the project site shall comply with the Waste 

Disposal Ordinance. 
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9 ENVIRONMENTAL COMPLAINT AND NON-COMPLIANCE 

9.1 ENVIRONMENTAL COMPLAINT, SUMMONS AND PROSECUTION 

9.1.1 No environmental complaint, summons and prosecution was received in the Reporting Period.  

The statistical summary table of environmental complaint is presented in Tables 9-1, 9-2 and 9-3. 

Table 9-1 Statistical Summary of Environmental Complaints 

Reporting Period 
Environmental Complaint Statistics 

Frequency Cumulative Complaint Nature 

17 Feb 2017 to 16 Mar 2017 0 0 NA 

 

Table 9-2 Statistical Summary of Environmental Summons 

Reporting Period 
Environmental Summons Statistics 

Frequency Cumulative Complaint Nature 

17 Feb 2017 to 16 Mar 2017 0 0 NA 

 

Table 9-3 Statistical Summary of Environmental Prosecution 

Reporting Period 
Environmental Prosecution Statistics 

Frequency Cumulative Complaint Nature 

17 Feb 2017 to 16 Mar 2017 0 0 NA 
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10 IMPLEMENTATION STATUS OF MITIGATION MEASURES 

10.1 GENERAL REQUIREMENTS 

10.1.1 The environmental mitigation measures that recommended in the Implementation Schedule for 

Environmental Mitigation Measures (ISEMM) in the approved EM&A Manual covered the issues 

of dust, noise, water and waste and they are summarized presented in Appendix N.  

 

10.1.2 The Project shall be implementing the required environmental mitigation measures according to 

the approved EM&A Manual as subject to the site condition.  Environmental mitigation 

measures generally implemented by the Contractor in this Reporting Month are summarized in 

Table 10-1.  

Table 10-1 Environmental Mitigation Measures 

Issues Environmental Mitigation Measures 

Construction 

Noise 

 Shut down construction equipment when not using 

Ecology  Wire fencing provided for temporary protect the identified flora species of 

conservation concern 

 Undertake site inspection of the flora species of conservation and the Ardeid 

of breeding and nesting activities 

Landscape & 

Visual 

 Good site management 

Air Quality • Good site management to reduce air quality impact 

• Main temporary access road paved with concrete 

• Prior to any loading or transfer operation, all dusty materials has sprayed 

with water to keep its wet 

• Any debris has covered entirely by impervious sheeting 

• Before debris dumped into a chute, water has sprayed onto the debris to 

make its wet 

• Vehicles has covered with tarpaulin during transporting dusty materials 

• When vehicles leaving the construction site, any vehicles loaded dusty 

materials covered with clean impervious sheeting as prevent fugitive dusty 

materials emission 

• The speed of the trucks passing site areas was controlled to below 10 

km/hour 

• Water spray has been provided for soil-nailing work 

Water 

Quality 

• Portable chemical toilets has provided on site 

• A licensed collector has employed to collect effluent and off-site dispose. 

Waste and 

Chemical 

Management 

• A temporary container which located far away from sea shore and drainage 

channel, has provided for chemical materials and waste storage 

• Drip tray is provided for chemical materials which use on the working areas 

• Has provided a waste skip for general refuse disposal 

General  The site was generally kept tidy and clean 

 

10.2 TENTATIVE CONSTRUCTION ACTIVITIES IN THE COMING MONTH 

10.2.1 Construction activities as undertaken in the coming month for the Project lists below: 

 Site surveying 

 UU detection 

 Site clearance 

 Site formation works and slope stabilization works 

 Construction of sloping EVA 

 Drainage works like catch pit, intake, stepped channel and pipe laying 

 Construction of Raft B and Package 2, 3, 5 & 6 footings 

 Construction of de-aeration chamber 

 ELS for pipe jacking pits and pipe jacking works 
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10.3 KEY ISSUES FOR THE COMING MONTH 

10.3.1 Based on construction activities as undertaken in the coming month, key environment issues 

consider to be included: 

 Potential fugitive dust impact due to the dry/loose/exposure soil surface/dusty material; 

 Potential water quality impact due to surface runoff; 

 Implement dust suppression measures at the all times; 

 Ensure noise and dust mitigation measures are implemented properly; 

 Sediment catch-pits and silt removal facilities should be regularly maintained; 

 Site effluent discharge shall be fulfilled the discharge license requirements; 

 Management of chemical wastes properly implement; 

 Follow-up of improvement on general waste management issues; and 

 Implementation of construction noise preventative control measures. 
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11 CONCLUSIONS AND RECOMMENDATIONS 

11.1 CONCLUSIONS 

11.1.1 This is the 20
th

 monthly EM&A report presenting the monitoring results and inspection findings 

for the reporting period from 17 February 2017 to 16 March 2017. 

 

11.1.2 A total of eight (8) occasions of noise monitoring were conducted in the Reporting Period.  All 

noise monitoring results recorded at NM1a and NM2 were compliance construction noise criteria.  

Furthermore, no noise complaint (which is an Action Level exceedance) was received by the EPD, 

PMR and the Contractor.  No NoEs or the associated corrective actions were therefore issued.   

 

11.1.3 The ecological inspection was undertaken 13
th

March 2017 and the implementation of the 

mitigation measures for the plant species of conservation interest, i.e.,the Platycodon 

grandiflorus, was found to be effectively during the reporting period and the noted wilting of stem 

after flowering is part of the natural life cycle of this perennial herbaceous species and new shoots 

would expect to emerge from underground part in next growing season.  In addition, monitoring of 

roosting activities by ardeids have also be undertaken at the reporting month but there was no 

sighting of ardeids within the Project Area at the evening hour during the monitoring period. 

 

11.1.4 Landscape and visual site inspection were conducted on 25
th

 February 2017 and 15
th

 March 

2017 in the Reporting Period.  According to two occasions of site inspection, it was observed 

that the Contractor complied with the intended aims of the mitigation measures. 

 

11.1.5 No documented complaint, notification of summons or successful prosecution was received by 

Ocean Park Corporation and the Contractor. 

 

11.1.6 Weekly joint site inspection by PMR, ET and the Contractor was undertaken on 20 & 27 

February 2017 and 10 & 15 March 2017 in which IEC joined that site inspection on 10 March 

2017.  During the site inspections, no non-compliance was observed, however 4 deficiencies 

observation with 6 reminders were recorded in the Reporting Period.  Overall, all deficiencies 

were immediately rectified or within a deadline. So, the Project environmental performance was 

considered satisfactory. 

 

11.2 RECOMMENDATIONS 

11.2.1 Although the rainy seasonal is over, however the contractor shall pay attention to prevent muddy 

water and other water pollutants via site surface runoff direct discharge into the sea due to rainy 

day may be to encounter the coming month. Water quality mitigation measures should be properly 

to implement in accordance with EMIS stipulation. 

 

11.2.2 Furthermore, noise mitigation measures such as using quiet plants should be implemented in 

accordance with the EM&A requirement since construction noise is a key environmental issue 

during construction work of the Project. 

 

11.2.3 During the dry and windy season, soil stockpile and temporary haul road should pay attention.  

Dust mitigation measures should be properly performed to avoid fugitive dust generated from the 

Project. 
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Appendix A  

 

Layout Plan of the Project 
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Appendix B  

 

Organization Chart 
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Director-in-Charge 

Mr. M. C. Wong (2831 9426) 

Independent Environmental Checker (IEC) 

ARUP 

Mr. Gerald Kam (2268 3915) 

 
Contractor’s Representative 

Mr. Thomas Tang (2468 2790) 

Site Agent 

Mr. Stanley Sin (6310 8201) 

General Foreman 

Mr. Ricky Wai (5115 0951) 

Sub-Contractors 

Environmental Officer 

Mr. H. B. Lam (6315 1232) 

Environmental Team Leader (ETL) 

AUES 

Mr. T. W. Tam (2959 6059) 

Qualified Ecologist 

Oikos 

Dr. Y. W. Wong, Keith 

Construction Manager 

Mr. Ng Yue Fat (6206 0150) 

Environmental Manager 

Mr. Andrew Hui (2831 8180) 

Head Office Basis 

Site Basis 
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Contact Details of Key Personnel 
 

Organization Project Role Name of Key Staff Tel No. Fax No. 

Project Proponent : Ocean Park Corporation 

OPC 
(
*

)
 Project Management Representative / 

Resident Engineer (Planning) 
Mr. Tsoi Mau Chui 2870 6121 2814 0179 

Arup Independent Environmental Checker Mr. Gerald Kam 2268 3915 2268 3950 

Paul Y Project Director of Contractor Mr. Thomas Tang 2468 2790 2833 5604 

Paul Y Site Agent of Contractor Mr. Stanley S.C. Sin 2831 8282 2833 5604 

Paul Y Construction Manager of Contractor Mr. Ng Yue Fat 6206 0150 2833 5604 

Paul Y Environmental Officer of Contractor Mr. Lam Ho Ben 2831 8282 2833 5604 

AUES Environmental Team Leader Mr. T. W. Tam 2959 6059 2959 6079 

AUES Environmental Consultant Ms. Nicola Hon  2959 6059 2959 6079 

AUES Environmental Consultant Mr. Ben Tam 2959 6059 2959 6079 

Oikos Qualified Ecologist Dr. Keith Wong  9421 2016 2542 3411 

Noted:  After April 2016, Mr. Thomas Tong is replaced Mr. Edmond Chan 
 
Legend: 

OPC – Ocean Park Corporation 

Arup – Ove Arup & Partners Hong Kong Ltd 

Paul Y – Paul Y. Construction Company, Limited 

AUES – Action-United Environmental Services & Consulting 

Oikos – Oikos Consulting Limited 

Remarks: 

(
*

)
 - Acting 
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Appendix C  

 

Master Construction Programme – 

Formation and Foundation Works 

 
  



Activity ID Activity Name Original
Duration

Start Finish Total
Float

OPC-Works Programme (as of Mar-17) also same as per BEN LAM-EnviOPC-Works Programme (as of Mar-17) also same as per BEN LAM-Envi565 02-Jan-15 A 30-Jun-17 0

Key Dates& Programme DatesKey Dates& Programme Dates 715 17-Jul-15 A 30-Jun-17 0

KD10000 Commencement Date 0 17-Jul-15 A

KD10010 Instruct Optional Works - FS Pipes 0 14-Aug-15 A

KD10020 Instruct Optional Works - Additional slope works 0 14-Aug-15 A

KD10025 Instruct VO - Site Formation for Ride P2, P4 0 09-Oct-15 A

KD10035 Instruct VO - Site Formation for Ride P3 0 01-Sep-15 A

KD10050 Instruct VO - Raft A Foundation Amendment 0 01-Oct-15 A

KD10060 HEC 22kV cable - EVA (Flat Section) Access Date 0 12-Dec-15 A

KD10070 HEC 22kV cable - North of Site Access Date 0 20-May-16 A

KD10075 HEC 22kV cable - EVA (Covered and Sloping Section) Access Date 0 27-Jun-16 A

KD10080 Access the designated part of the Site for other Contractor 0 10-Apr-17* -334

KD10085 Contract Completion 0 30-Jun-17* -296

KD10090 Programme Completion 0 30-Jun-17* -296

Permit ApplicationPermit Application 37 17-Jul-15 A 22-Aug-15 A

BD SubmissionBD Submission 565 17-Jul-15 A 30-Jun-17 -237

BD Submission for Site Formation WorksBD Submission for Site Formation Works 54 17-Jul-15 A 08-Sep-15 A

MiscellaneousMiscellaneous 46 23-Jul-15 A 06-Sep-15 A

BD Submission for Drainage WorksBD Submission for Drainage Works 427 15-Aug-15 A 17-Jun-16 A

BD Submission for Foundation WorksBD Submission for Foundation Works 333 14-Aug-15 A 14-Jun-16 A

BD Submission for Demolition WorksBD Submission for Demolition Works 53 02-Oct-15 A 16-Jun-16 A

BA14BA14 341 13-Jan-16 A 30-Jun-17 -237

BA14 for Demolition WorksBA14 for Demolition Works 19 13-Jan-16 A 31-Oct-16 A

BA14 for Site Formation WorksBA14 for Site Formation Works 53 17-Mar-16 A 09-Jun-17 -218

BA14 for Drainage WorksBA14 for Drainage Works 52 10-May-17 30-Jun-17 -296

BA14 for Foundation WorksBA14 for Foundation Works 21 18-May-17 08-Jun-17 -273

Preliminary WorksPreliminary Works 255 17-Jul-15 A 24-Feb-16 A

Site AccommodationSite Accommodation 73 20-Jul-15 A 24-Dec-15 A

HoardingHoarding 18 06-Aug-15 A 26-Aug-15 A

Hammer HeadHammer Head 14 17-Jul-15 A 01-Aug-15 A

UU detection and CCTVUU detection and CCTV 240 04-Aug-15 A 23-Oct-15 A

Tree ProtectionTree Protection 10 07-Aug-15 A 18-Aug-15 A

GI WorksGI Works 121 19-Aug-15 A 24-Feb-16 A

Main Construction WorkMain Construction Work 539 02-Jan-15 A 09-Jun-17 18

Site Formation WorkSite Formation Work 489 16-Aug-15 A 08-Apr-17 56

Temporary Haul RoadTemporary Haul Road 39 16-Aug-15 A 03-Oct-15 A

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

2015 2016 2017

Page 1 of 3

Ocean Park Tai Shue Wan Development

Site Formation and Foundation Works

Completion Works Programme

Date Revision Checked Approved

17-May-16                                          -         TF         TT

30-Mar-17 Update



Activity ID Activity Name Original
Duration

Start Finish Total
Float

Slope Stabilization, North of Site (Phase I)Slope Stabilization, North of Site (Phase I) 188 09-Sep-15 A 28-May-16 A

S9S9 113 09-Sep-15 A 01-Mar-16 A

S8S8 41 12-Dec-15 A 16-Feb-16 A

S10S10 47 19-Dec-15 A 17-Feb-16 A

S17S17 11 24-Feb-16 A 28-May-16 A

ThoroughfareThoroughfare 130 05-Dec-15 A 17-Mar-17 A

Excavation at North  (Work Front 2)Excavation at North  (Work Front 2) 59 04-Jan-16 A 17-Mar-17 A

Excavation near site Entrance (Work Front 1)Excavation near site Entrance (Work Front 1) 59 05-Dec-15 A 04-Jun-16 A

HEC CableHEC Cable 73 25-Feb-16 A 25-May-16 A

Slope Stabilization, North of Site (Phase II)Slope Stabilization, North of Site (Phase II) 185 25-Feb-16 A 08-Apr-17 -215

S12S12 167 26-Mar-16 A 30-Nov-16 A

S5,7S5,7 53 25-Feb-16 A 03-Nov-16 A

S4, S6, S13, S14, S15S4, S6, S13, S14, S15 74 09-Aug-16 A 08-Apr-17 -215

Slope Stabilization, South-East of SiteSlope Stabilization, South-East of Site 425 25-Sep-15 A 09-Dec-16 A

S34,36S34,36 32 25-Sep-15 A 24-Feb-16 A

S41S41 87 06-Oct-15 A 23-Feb-16 A

S40S40 14 09-Nov-16 A 27-Nov-16 A

S30S30 21 04-Nov-15 A 02-Dec-15 A

S32S32 128 12-Sep-16 A 09-Dec-16 A

Slope Stabilization, North-East of SiteSlope Stabilization, North-East of Site 274 26-Oct-15 A 02-Dec-16 A

S19S19 123 26-Oct-15 A 08-Mar-16 A

S23S23 145 23-Feb-16 A 01-Jun-16 A

S20S20 39 18-Apr-16 A 08-Jun-16 A

S17S17 64 22-Feb-16 A 02-Dec-16 A

S25S25 128 22-Apr-16 A 02-Dec-16 A

Upgrading Slope FeaturesUpgrading Slope Features 244 17-Nov-15 A 24-May-16 A

Site Formation, Main Site AreaSite Formation, Main Site Area 341 10-Mar-16 A 06-Apr-17 -202

Ride Platform P3(Variation)Ride Platform P3(Variation) 76 20-Oct-15 A 20-Jan-16 A

Rides Platform P2 and P4 (Variation)Rides Platform P2 and P4 (Variation) 35 14-Mar-16 A 11-Jun-16 A

Demolition Works/Abandoning WorksDemolition Works/Abandoning Works 277 27-Oct-15 A 29-Sep-16 A

FoundationsFoundations 482 27-Oct-15 A 19-May-17 -211

Basement Water Tank & Sewage Tank (Package 6)Basement Water Tank & Sewage Tank (Package 6) 236 27-Oct-15 A 29-Jul-16 A

Basement Water TankBasement Water Tank 68 18-Jun-16 A 29-Jul-16 A

Sewage TankSewage Tank 176 27-Oct-15 A 28-Jun-16 A

Raft A (Package 4)Raft A (Package 4) 426 04-Dec-15 A 22-Jan-17 A

Raft A, Phase IRaft A, Phase I 141 04-Dec-15 A 10-Jun-16 A

Raft A, Phase IIRaft A, Phase II 88 05-Dec-16 A 22-Jan-17 A

Raft B (Package 5)Raft B (Package 5) 469 05-Nov-15 A 11-May-17 -211

Raft B, Phase IIRaft B, Phase II 76 09-Jul-16 A 11-May-17 -211

Raft B, Phase IRaft B, Phase I 261 05-Nov-15 A 10-May-16 A

Footings, North-East of Site (Package 2)Footings, North-East of Site (Package 2) 256 16-May-16 A 17-May-17 -216

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

2015 2016 2017

Page 2 of 3

Ocean Park Tai Shue Wan Development

Site Formation and Foundation Works

Completion Works Programme

Date Revision Checked Approved

17-May-16                                          -         TF         TT

30-Mar-17 Update



Activity ID Activity Name Original
Duration

Start Finish Total
Float

Footings between intakesFootings between intakes 94 01-Aug-16 A 21-Apr-17 -215

Footings near S30Footings near S30 146 30-Sep-16 A 19-Dec-16 A

Footing at North east Site (Part II)Footing at North east Site (Part II) 69 16-May-16 A 17-May-17 -216

Footing at North east Site (Part I)Footing at North east Site (Part I) 53 06-Dec-16 A 21-Apr-17 -216

Footings, North of Site (Package 2)Footings, North of Site (Package 2) 279 21-May-16 A 19-May-17 -218

Footings at toe of North Site (Part I)Footings at toe of North Site (Part I) 43 01-Mar-17 A 19-May-17 -218

Footing at Temp. Haul Road (Part I)Footing at Temp. Haul Road (Part I) 59 21-May-16 A 06-May-17 -218

Footings at toe of North Site (Part II)Footings at toe of North Site (Part II) 35 13-Jan-17 A 22-Mar-17 A

Footing at Temp. Haul Road (Part II)Footing at Temp. Haul Road (Part II) 49 01-Sep-16 A 06-May-17 -218

Footings, South of Site (Package 2 &3)Footings, South of Site (Package 2 &3) 379 08-Jan-16 A 05-May-17 -207

Footings, South of Site (Phase II)Footings, South of Site (Phase II) 52 20-Jun-16 A 13-Oct-16 A

Footings, South of Site (Phase III)Footings, South of Site (Phase III) 205 06-Oct-16 A 29-Nov-16 A

Footings, South of Site (Phase IV)Footings, South of Site (Phase IV) 57 21-Nov-16 A 05-May-17 -207

Footings, South of Site (Phase I)Footings, South of Site (Phase I) 78 08-Jan-16 A 28-Jul-16 A

Footings, Stream Area (Package 2 &3)Footings, Stream Area (Package 2 &3) 182 08-Jan-16 A 24-Apr-17 -191

Footings, Stream Area (Part I)Footings, Stream Area (Part I) 182 08-Jan-16 A 22-Jul-16 A

Footings, Stream Area (Part II)Footings, Stream Area (Part II) 49 16-Jul-16 A 24-Apr-17 -191

Footings, Existing EVA (Package 2 &3 &5)Footings, Existing EVA (Package 2 &3 &5) 50 28-Jul-16 A 18-May-17 -217

Footings, Existing EVA (Part I)Footings, Existing EVA (Part I) 45 22-Sep-16 A 18-May-17 -217

Footings, Existing EVA (Part II)Footings, Existing EVA (Part II) 46 28-Jul-16 A 10-May-17 -211

Construction of New EVAConstruction of New EVA 308 21-Aug-15 A 14-Dec-16 A

Flat EVA SectionFlat EVA Section 306 21-Aug-15 A 20-Sep-16 A

Covered EVA Structure SectionCovered EVA Structure Section 230 23-Nov-15 A 05-Nov-16 A

Sloping EVA SectionSloping EVA Section 214 14-Dec-15 A 14-Dec-16 A

Drainage WorksDrainage Works 490 02-Jan-15 A 09-Jun-17 18

1.2 m dia. Drainage under existing escalator1.2 m dia. Drainage under existing escalator 239 02-Jun-16 A 09-Jun-17 -236

Sewage System ConstructionSewage System Construction 464 02-Jan-15 A 09-May-17 -210

Temporary Storm Drainage DiversionTemporary Storm Drainage Diversion 37 24-Sep-15 A 24-Nov-15 A

Storm Drainage ConstructionStorm Drainage Construction 427 16-Sep-15 A 15-May-17 39

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

2015 2016 2017
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Appendix D  

 

 Designated Monitoring Locations as Recommended in the Approved 

EM&A Manual 
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Appendix E  

 

 Actual Locations of Impact Monitoring 
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Appendix F 

 

Calibration Certificate of Monitoring Equipment 
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Appendix G 

 

Event and Action Plan 
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Event and Action Plan for Construction Noise 

 

Event 
Action 

ET IEC ER Contractor 

Action 

Level 

1. Notify ER, IEC and 

Contractor; 

2. Carry out 

investigation; 

3. Report the results of 

investigation to the 

IEC, ER and 

Contractor; 

4. Discuss with the IEC 

and Contractor on 

remedial measures 

required; 

5. Increase monitoring 

frequency to check 

mitigation 

effectiveness. 

1. Review the 

investigation results 

submitted by the ET; 

2. Review the proposed 

remedial measures by 

the Contractor and 

advise the ER 

accordingly; 

3. Advise the ER on the 

effectiveness of the 

proposed remedial 

measures. 

1. Confirm receipt of 

notification of failure 

in writing; 

2. Notify Contractor; 

3. In consolidation with 

the IEC, agree with the 

Contractor on the 

remedial measures to 

be implemented; 

4. Supervise the 

implementation of 

remedial measures. 

1. Submit noise 

mitigation 

proposals to IEC 

and ER; 

2. Implement noise 

mitigation 

proposals. 

Limit 

Level 

1. Inform IEC, ER, 

Contractor and EPD; 

2. Repeat measurements 

to confirm findings; 

3. Increase monitoring 

frequency; 

4. Identify source and 

investigate the cause 

of exceedance; 

5. Carry out analysis of 

Contractor’s working 

procedures; 

6. Discuss with the IEC, 

Contractor and ER on 

remedial measures 

required; 

7. Assess effectiveness of 

Contractor’s remedial 

actions and keep IEC, 

EPD and ER informed 

of the results; 

8. If exceedance stops, 

cease additional 

monitoring. 

1. Discuss amongst ER, 

ET, and Contractor on 

the potential remedial 

actions; 

2. Review Contractor’s 

remedial actions 

whenever necessary to 

assure their 

effectiveness and 

advise the ER 

accordingly. 

1. Confirm receipt of 

notification of failure 

in writing; 

2. Notify Contractor; 

3. In consolidation with 

the IEC, agree with the 

Contractor on the 

remedial measures to 

be implemented; 

4. Supervise the 

implementation of 

remedial measures; 

5. If exceedance 

continues, consider 

stopping the 

Contractor to continue 

working on that 

portion of work which 

causes the exceedance 

until the exceedance is 

abated. 

1. Take immediate 

action to avoid 

further exceedance; 

2. Submit proposals 

for remedial 

actions to IEC and 

ER within 3 

working days of 

notification; 

3. Implement the 

agreed proposals; 

4. Submit further 

proposal if 

problem still not 

under control; 

5. Stop the relevant 

portion of works as 

instructed by the 

ER until the 

exceedance is 

abated. 
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Event and Action Plan for Landscape and Visual Impact during Construction Phase 

Action Level 
Environmental Team 

Leader (ETL) 

Independent 

Environmental 

Checker (IEC) 

Engineer’s 

Representative (ER) 
Contractor 

Non-conformity 

On one 

occasion 

1. Identify source 

2. Inform the IEC and the 

ER 

3. Discuss remedial actions 

with the IEC, the ER and 

the Contractor 

4. Monitor remedial action 

until rectification has 

been completed 

1. Check report 

2. Check the 

Contractor’s 

working method 

3. Discuss with the 

ER and the 

Contractor on 

possible remedial 

measures 

4. Advise the ER on 

effectiveness of 

proposed remedial 

measures 

1. Notify the 

Contractor 

2. Ensure remedial 

measures are 

properly 

implemented 

1. Amend working 

methods 

2. Rectify damage 

and undertake 

remedial 

measures or any 

necessary 

replacement 

Repeated 

Non-conformity 

1. Identify source 

2. Inform the IEC and the 

ER 

3. Increase monitoring (site 

audit) frequency 

4. Discuss remedial actions 

with the IEC, the ER and 

the Contractor 

5. Monitor remedial actions 

until rectification has 

been completed 

6. If exceedance stops, 

cease additional 

monitoring (site audit) 

1. Check report 

2. Check the 

Contractor’s 

working method 

3. Discuss with the 

ER and the 

Contractor on 

possible remedial 

measures 

4. Advise the ER on 

effectiveness of 

proposed remedial 

measures 

5. Supervise 

implementation of 

remedial measures 

1. Notify the 

Contractor 

2. Ensure remedial 

measures are 

properly 

implemented 

1. Amend working 

methods 

2. Rectify damage 

and undertake 

remedial 

measures or any 

necessary 

replacement 
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Impact Monitoring Schedule 
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A. Impact Monitoring Schedule for the Reporting Month 

Date Noise Monitoring Ecology Inspection 
Landscape & Visual 

Inspection 

Fri 17-Feb-17    

Sat 18-Feb-17    

Sun 19-Feb-17    

Mon 20-Feb-17    

Tue 21-Feb-17    

Wed 22-Feb-17    

Thu 23-Feb-17    

Fri 24-Feb-17    

Sat 25-Feb-17    

Sun 26-Feb-17    

Mon 27-Feb-17    

Tue 28-Feb-17    

Wed 1-Mar-17    

Thu 2-Mar-17    

Fri 3-Mar-17    

Sat 4-Mar-17    

Sun 5-Mar-17    

Mon 6-Mar-17    

Tue 7-Mar-17    

Wed 8-Mar-17    

Thu 9-Mar-17    

Fri 10-Mar-17    

Sat 11-Mar-17    

Sun 12-Mar-17    

Mon 13-Mar-17    

Tue 14-Mar-17    

Wed 15-Mar-17    

Thu 16-Mar-17    

Fri 17-Mar-17    

 

Notes: 

 

 
Sunday or Public Holiday 
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B. Predicted Impact Monitoring Schedule for next Reporting Month 

Date Noise Monitoring Ecology Inspection 
Landscape & Visual 

Inspection 

Sat 18-Mar-17    

Sun 19-Mar-17    

Mon 20-Mar-17    

Tue 21-Mar-17    

Wed 22-Mar-17    

Thu 23-Mar-17    

Fri 24-Mar-17    

Sat 25-Mar-17    

Sun 26-Mar-17    

Mon 27-Mar-17    

Tue 28-Mar-17    

Wed 29-Mar-17    

Thu 30-Mar-17    

Fri 31-Mar-17    

Sat 1-Apr-17    

Sun 2-Apr-17    

Mon 3-Apr-17    

Tue 4-Apr-17    

Wed 5-Apr-17    

Thu 6-Apr-17    

Fri 7-Apr-17    

Sat 8-Apr-17    

Sun 9-Apr-17    

Mon 10-Apr-17    

Tue 11-Apr-17    

Wed 12-Apr-17    

Thu 13-Apr-17    

Fri 14-Apr-17    

Sat 15-Apr-17    

Sun 16-Apr-17    

 

 
Sunday or Public Holiday 
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Appendix I 

 

Database of Monitoring Result 
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NM1A - Slope near Victoria Shanghai Academy (VSA) 

Date 
Time Construction Noise Monitoring Results (dB(A) 

Start Finish 
*Correction 

Leq30min  
*Correction 

L10 
*Correction 

L90 

20-Feb-17 9:43 10:13 64.0  66.0  60.0  

3-Mar-17 13:02 13:32 64.0  67.0  54.5  

9-Mar-17 13:59 14:29 66.1  69.0  55.0  

15-Mar-17 10:13 10:43 66.0  68.0  56.0  

(*) A façade correction of +3dB(A) has been added according to acoustical principles and EPD guidelines 
(#) Acceptable Noise Levels for school should be reduced to 65 dB(A) during examination period 

 

NM2 - Hong Kong Juvenile Care Centre (HKJCC) 

Date 
Time Construction Noise Monitoring Results (dB(A) 

Start Finish Leq30min L10 L90 

20-Feb-17 10:36 11:06 61.5  63.6  59.0  

3-Mar-17 
#
 13:47 14:17 59.9  63.0  54.0  

9-Mar-17 
#
 13:14 13:44 63.3  66.0  54.0  

15-Mar-17 9:19 9:49 62.0  65.0  53.5  

(#) Acceptable Noise Levels for school should be reduced to 65 dB(A) during examination period 
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Appendix J 

 

Graphical Plots for Monitoring Result
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Appendix K 

 

Meteorological Data  
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Weather Conditions in this Reporting Month (17 February 2017 to 16 March 2017) 

Date 

Total 

Rainfall 

(mm) 

Wong Chuk Hang Station 

Mean Air Temp. 

(°C) 

Wind Speed  

(km/h) 

Mean Relative 

Humidity (%) 
Wind Direction 

Fri 17-Feb-17 0 18.7 7.4 71.2 W/SW 

Sat 18-Feb-17 0 19.1 8.6 70.8 E/NE 

Sun 19-Feb-17 0.3 17.4 5.4 77.5 E/NE 

Mon 20-Feb-17 Trace 21.4 6.1 77.2 W/SW 

Tue 21-Feb-17 4.6 18.8 12.2 82.2 E/NE 

Wed 22-Feb-17 8 19.6 7.2 85.5 E/NE 

Thu 23-Feb-17 Trace 17.7 8.2 82.5 N/NW 

Fri 24-Feb-17 Trace 13.4 7.9 78.2 W/NW 

Sat 25-Feb-17 0.7 12.2 5.8 70.8 E/SE 

Sun 26-Feb-17 1.4 13.7 4.5 66.7 E/SE 

Mon 27-Feb-17 0 17 11.7 55 E/NE 

Tue 28-Feb-17 0 17.9 7.5 59.5 E/NE 

Wed 1-Mar-17 0 18.5 6.5 61.7 E/SE 

Thu 2-Mar-17 0 19 11.8 58 W/SW 

Fri 3-Mar-17 0 17.3 9.9 56 E/NE 

Sat 4-Mar-17 0 19.7 7.8 67 E/SE 

Sun 5-Mar-17 0 21.1 5 83 E/SE 

Mon 6-Mar-17 Trace 19.9 7 79.7 E/SE 

Tue 7-Mar-17 Trace 18.7 10 65.7 E/NE 

Wed 8-Mar-17 2.8 16 6 78.7 E/NE 

Thu 9-Mar-17 Trace 17.2 10.7 66.2 E/NE 

Fri 10-Mar-17 Trace 19.8 6.1 82 E/NE 

Sat 11-Mar-17 Trace 17.8 7.5 84.6 E/NE 

Sun 12-Mar-17 1 19.2 6.6 84.7 E/NE 

Mon 13-Mar-17 0 21.8 8.5 83 E/SE 

Tue 14-Mar-17 8.5 19.2 10.6 83.5 E/NE 

Wed 15-Mar-17 Trace 16.7 9.8 63 E/NE 

Thu 16-Mar-17 Trace Maintenance 7.1 Maintenance E/NE 
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Appendix L 

 

Ecological Inspection Records
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Figure 1 - Location of Two Groups of Platycodon Grandiflorus  



vantage point 1

vantage point 2

FIGURE 2

LOCATION OF OBSERVATION POINT

VANTAGE POINT
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Photo 1 - Group 1 of Platycondon 

grandifloras 

 

Photo 2 – Group 2 of Platycondon 

grandifloras 

 

Photo 3 – Currently Situation of 

Protective Fencing and Warning 

Sign 
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Appendix M 

 

Waste Flow Table 

 

 



Paul Y. Construction Company, Limited

Month

Total Inert

Waste

Disposed to

Public Fill

(tonne)

Total Inert

Waste

Disposed to

MTR SIL 904

(tonne)

Total Inert

Waste

Disposed to

HY/2009/18

(tonne)

Mixed

Waste to

Sorting

Facility

(tonne)

Total Non-

inert Waste

Disposed

Landfill

(tonne)

Total Waste

Paper

Recycled

(tonne)

Total Waste

Plastic

Recycled

(tonne)

Total Waste

Metal

Recycled

(tonne)

17/07/2015 to 16/08/2015 0.00 0.00 0.00 0.00 0.00 0.137 0.000 0.000

17/08/2015 to 16/09/2015 2298.12 0.00 0.00 0.00 3.89 0.000 0.000 17.415

17/09/2015 to 16/10/2015 1872.90 0.00 0.00 24.21 0.00 0.000 0.000 0.356

17/10/2015 to 16/11/2015 17731.23 1158.30 0.00 0.00 22.19 0.000 0.000 5.900

17/11/2015 to 16/12/2015 27042.16 1539.70 0.00 0.00 12.14 0.000 0.000 35.275

17/12/2015 to 16/01/2016 34694.02 1035.20 4506.70 0.00 16.02 0.000 0.000 17.321

17/01/2016 to 16/02/2016 35778.17 645.00 0.00 0.00 13.99 0.000 0.000 7.460

17/02/2016 to 16/03/2016 42710.92 554.70 0.00 0.00 15.23 0.000 0.000 13.660

17/03/2016 to 16/04/2016 26213.23 11.50 0.00 0.00 7.63 0.000 0.000 0.000

17/04/2016 to 16/05/2016 10010.87 28.60 0.00 0.00 23.87 0.000 0.000 18.877

17/05/2016 to 16/06/2016 13142.59 0.00 0.00 0.00 26.63 0.000 0.000 11.800

17/06/2016 to 16/07/2016 20374.94 0.00 0.00 0.00 23.58 0.000 0.000 50.450

17/07/2016 to 16/08/2016 21231.29 0.00 0.00 0.00 22.46 0.000 0.000 0.114

17/08/2016 to 16/09/2016 15477.89 0.00 0.00 0.00 42.15 0.000 0.000 0.000

17/09/2016 to 16/10/2016 57268.65 0.00 0.00 0.00 40.31 0.000 0.000 44.850

17/10/2016 to 16/11/2016 49856.60 0.00 0.00 0.00 75.25 0.000 0.000 3.970

17/11/2016 to 16/12/2016 19799.51 0.00 0.00 0.00 54.68 0.000 0.000 16.620

17/12/2016 to 16/01/2017 21431.39 0.00 0.00 0.00 40.40 0.000 0.000 5.260

17/01/2017 to 16/02/2017 10765.54 0.00 0.00 0.00 27.59 0.000 0.000 0.000

17/02/2017 to 16/03/2017 8337.55 0.00 0.00 0.00 15.22 0.000 0.000 6.830

Total: 436037.57 4973.00 4506.70 24.21 483.23 0.137 0.000 256.158

tonne tonne tonne tonne tonne tonne tonne tonne

Disposal weight was revised, weight of the truck itself was taken out

Contract No.: TSW-C004

Billing Account: 7022926
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Appendix N 

 

Implementation Schedule for  

Environmental Mitigation Measures 
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DARK MATERIAL LOCATED ON WORKING SITE 
 

AUES Reference: TCS00744/14/600/R0106v3 

Contract Name: TSW-C004 Ocean Park Tai Shue Wan Development, Site Formation and 

Foundation Works 

Sampling Location: Ocean Park Tai Shue Wan Development Area 

Main Contractor: Paul Y. Construction Company, Limited 

Sample Matrix: Dark Material 

Attention: Mr. Ben Lam 
 

1. INTRODUCTION 

1.1 Due to the discovery of dark material was found on the site, therefore Paul Y with the Engineer of 

Ocean Park Corporation undertaken site meeting on 2 December 2016 to discuss its disposal 

requirements and criteria.  Finally decision was made to carry out preliminary assessment as 

considered to further disposal approach. 

 

1.2 Currently, there are two guidelines which shown below, issued by the SAR Hong Kong 

Government is used to assess the similar soil disposal. 

A. Guidance Note for Contaminated Land Assessment and Remediation 

B. Practice Note for Authorized Persons and Registered Structural Engineers 252 

“Management Framework for Disposal of Dredged/Excavated Sediment” (hereinafter 

“PNAP ADV-21”) 

 

1.3 Dark material sampling as ordered by Paul Y is undertaken on 12 December 2016.  To 

accordance with two guidelines, the recommendation chemicals analytical are listed below: 

a. Heavy Metal: Antimony, Arsenic, Barium, Cadmium, Chromium III & VI, Cobalt, Copper, 

Lead, Manganese, Mercury, Molybdenum, Nickel, Silver, Tin and Zinc 

b. Petroleum Carbon Ranges: Fractions C6-C8, Fractions C9-C16 and Fractions C17-C35 

c. Volatile Organic Compounds (VOCs): Acetone, Benzene, Bromodichloromethane, 

2-Butanone, Chloroform, Ethylbenzene, Methyl tert-Butyl Ether, Methylene Chloride, 

Styrene, Tetrachloroethene, Toluene, Trichloroethene and Xylenes (Total) 

d. Semi-volatile Organic Compounds (SVOCs): Acendphthene, Acenaphthylene, 

Anthracene, Benze(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 

Benzo(g,h,i)perylene, Benzo(k)fluoranthene, bis-(2-Ethylhexyl)phthalate, Chrysene, 

Dibenzo(a,h)anthracene, Fluoranthene, Fluorene, Hexachlorobenzene, 

Indeno(1,2,3-cd)pyrene, Naphthalene, Phenanthrene, Phenol and Pyrene 

e. Others: Polychlorinated Biphenyls (PCBs), Cyanide, Organometallics of Tributyltin 

(TBTO) and Polycyclic Aromatic Hydrocarbons (PAHs) 

 
1.4 Moreover, a local HOKLAS-accredited laboratory ALS Technichem (HK) Pty Ltd is appointed to 

carry out chemical testing. 

 

2. THE ASSESSMENT CRITERIA 

 RISK-BASED REMEDIATION GOALS (RBRGS) CRITERIA OF LAND CONTAMINATION 

ASSESSMENT 

2.1 The RBRGs have been developed for four different post restorations to reflect land uses in 

accordance with “Guidance Note for Contaminated Land Assessment and Remediation”.  The 

four different land using is listed below: 

 Urban Residential -  A high rise residential building situated in a housing estate including 

landscaped yards and children playgrounds 

 Rural Residential - Village-type houses or low-rise residential blocks surrounded by open 

area 

 Industrial - The activities involve manufacturing, chemical or petrochemical 

processing, storage of raw materials, transport operations, energy 

production or transmission 
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 Public Parks- Lawn, walkways, garden and play areas.  Furthermore, public parks 

are not considered to have buildings present on them 
 

2.2 Chemicals acceptance criteria listed the below table is in accordance with the RBRGs requirement 

for each land using. 
 

Chemical 

Risk-Based Remediation Goals for Soil 

Urban 

Residential 

(mg/kg) 

Rural 

Residential 

(mg/kg) 

Industrial 

(mg/kg) 

Public Parks 

(mg/kg) 

Volatile Organic Compounds (VOCs) 

Acetone 9.59E+03 4.26E+03 1.00E+04 1.00E+04 

Benzene 7.04E-01 2.79E-01 9.21E+00 4.22E+01 

Bromodichloromethane 3.17E-01 1.29E-01 2.85E+00 1.34E+01 

2-Butanone 1.00E+04 1.00E+04 1.00E+04 1.00E+04 

Chloroform 1.32E-01 5.29E-02 1.54E+00 2.53E+02 

Ethylbenzene 7.09E+02 2.98E+02 8.24E+03 1.00E+04 

Methyl tert-Butyl Ether 6.88E+00 2.80E+00 7.01E+01 5.05E+02 

Methylene Chloride 1.30E+00 5.29E-01 1.39E+01 1.28E+02 

Styrene 3.22E+03 1.54E+03 1.00E+04 1.00E+04 

Tetrachloroethene 1.01E-01 4.44E-02 7.77E-01 1.84E+00 

Toluene 1.44E+03 7.05E+02 1.00E+04 1.00E+04 

Trichloroethene 5.23E-01 2.11E-01 5.68E+00 6.94E+01 

Xylenes (Total) 9.50E+01 3.68E+01 1.23E+03 1.00E+04 

Semi-volatile Organic Compounds (SVOCs) 

Acenaphthene 3.51E+03 3.28E+03 1.00E+04 1.00E+04 

Acenaphthylene 2.34E+03 1.51E+03 1.00E+04 1.00E+04 

Anthracene 1.00E+04 1.00E+04 1.00E+04 1.00E+04 

Benzo(a)anthracene 1.20E+01 1.14E+01 9.18E+01 3.83E+01 

Benzo(a)pyrene 1.20E+00 1.14E+00 9.18E+00 3.83E+00 

Benzo(b)fluoranthene 9.88E+00 1.01E+01 1.78E+01 2.04E+01 

Benzo(g,h,i)perylene 1.80E+03 1.71E+03 1.00E+04 5.74E+03 

Benzo(k)fluoranthene 1.20E+02 1.14E+02 9.18E+02 3.83E+02 

bis-(2-Ethylhexyl)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+00 1.14E+00 9.18E+00 3.83E+00 

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 

Hexachlorobenzene 2.43E-01 2.20E-01 5.82E-01 7.13E-01 

Indeno(1,2,3-cd)pyrene 1.20E+01 1.14E+01 9.18E+01 3.83E+01 

Naphthalene 1.82E+02 8.56E+01 4.53E+02 9.14E+02 

Phenanthrene 1.00E+04 1.00E+04 1.00E+04 1.00E+04 

Phenol 1.00E+04 1.00E+04 1.00E+04 1.00E+04 

Pyrene 1.80E+03 1.71E+03 1.00E+04 5.72E+03 

Heavy Metal 

Antimony 2.95E+01 2.91E+01 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 III 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+04 4.90E+03 

Copper 2.95E+03 2.91E+03 1.00E+04 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 

Mercury 1.10E+01 6.52E+00 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 
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Chemical 

Risk-Based Remediation Goals for Soil 

Urban 

Residential 

(mg/kg) 

Rural 

Residential 

(mg/kg) 

Industrial 

(mg/kg) 

Public Parks 

(mg/kg) 

Polychlorinated Biphenyls (PCBs) 

PCBs 2.36E-01 2.26E-01 7.48E-01 7.56E-01 

Petroleum Carbon Ranges 

C6 - C8 1.41E+03 5.45E+02 1.00E+04 1.00E+04 

C9 - C16 2.24E+03 1.33E+03 1.00E+04 1.00E+04 

C17 - C35 1.00E+04 1.00E+04 1.00E+04 1.00E+04 

Other Inorganic Compounds 

Cyanide, free 1.48E+03 1.46E+03 1.00E+04 4.90E+03 

Organometallics 

TBTO 2.21E+01 2.18E+01 1.96E+02 7.35E+01 

 

2.3 Consider the C&D excavation materials generated from the Project will be delivered to 

government’s public filling facilities for disposal.  Also, government’s public filling area is 

unknown future land using.  Hence, the lower RBRGs values will be used as compared the dark 

material situation. 
 

CLASSIFICATION OF SEDIMENT IN ACCORDANCE WITH PNAP ADV-21 

2.4 Consider again the dark material maybe required sea dumping for disposal as under PNAP 

ADV-21 requirement.  According to the PNAP ADV-21 stipulation, the sediment shall be 

classified into 3 categories based on its contaminant levels: 

Category L: Sediment with all contaminant levels not exceeding the Lower Chemical 

Exceedance Level (LCEL).  The material must be dredged, transported and 

disposed of in a manner, which minimizes the loss of contaminants either into 

solution or by resuspension. 

Category M: Sediment with any one or more contaminant levels exceeding the LCEL and none 

exceeding the Upper Chemical Exceedance Level (UCEL).  The material must be 

dredged and transported with care, and must be effectively isolated from the 

environment upon final disposal unless appropriate biological tests demonstrate 

that the material will not adversely affect the marine environment. 

Category H: Sediment with any one or more contaminant levels exceeding the UCEL. The 

material must be effectively isolated from the environment upon final disposal. 
 

2.5 Sediment Quality Criteria to indicate the Classification of Sediment lists below: 
 

Contaminants 
Lower Chemical 

Exceedance Level 

Upper Chemical 

Exceedance Level 

Metal (mg/kg dry wt.) 
Cadmium (Cd) 1.5 4 

Chromium (Cr) 80 160 

Copper (Cu) 65 110 

Mercury (Hg) 0.5 1 

Nickel (Ni)* 40 40 

Lead (Pb) 75 110 

Silver (Ag) 1 2 

Zinc (Zn) 200 270 

Metalloid (mg/kg dry wt.) 
Arsenic (As) 12 42 

Organic-PAHs (µg/kg dry wt.) 
Low Molecular Weight PAHs 550 3160 

High Molecular Weight PAHs   

Organic-non-PAHs (µg/kg dry wt.) 
Total PCBs 23 180 

Organometallics (µg TBT/L in Interstitial water) 

Tributyltin* 0.15 0.15 

 

2.6 If the dark material classified as Category M and certain Category H (with one or more 
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contaminant levels exceeding 10 times of Lower Chemical Exceedance Level), biological 

screening of toxicity testing shall require to carry out for the sea dumping application. 
 

SAMPLING METHOD 

2.7 One composite sample (mixed with ten sub-samples) was collected from the dark material 

discovery areas.  The ten sub-samples is random collected from the discovery areas. 

 

3. CHEMICAL AND PPHHYYSSIICCAALL TESTING RESULTS 

CHEMICAL 

3.1 Chemicals results of the composite sample under land contamination criteria of RBRGs and 

PNAP ADV-21of Classification of Dark Material are respectively listed below Tables and the 

laboratory data report is attached in Annex. 

Land Contamination Criteria of RBRGs 

Chemical Detected Result 

Volatile Organic Compounds (VOCs)  

Acetone <50 

Benzene <0.2 

Bromodichloromethane <0.1 

2-Butanone <5.0 

Chloroform <0.04 

Ethylbenzene <0.5 

Methyl tert-Butyl Ether <0.5 

Methylene Chloride <0.5 

Styrene <0.5 

Tetrachloroethene <0.04 

Toluene <0.5 

Trichloroethene <0.1 

Xylenes (Total) <2.0 

Semi-volatile Organic Compounds (SVOCs)  

Acenaphthene <0.5 

Acenaphthylene <0.5 

Anthracene <0.5 

Benzo(a)anthracene <0.5 

Benzo(a)pyrene <0.5 

Benzo(b)fluoranthene <0.5 

Benzo(g,h,i)perylene <0.5 

Benzo(k)fluoranthene <0.5 

bis-(2-Ethylhexyl)phthalate <5.0 

Chrysene <0.5 

Dibenzo(a,h)anthracene <0.5 

Fluoranthene <0.5 

Fluorene <0.5 

Hexachlorobenzene <0.2 

Indeno(1,2,3-cd)pyrene <0.5 

Naphthalene <0.5 

Phenanthrene <0.5 

Phenol <0.5 

Pyrene <0.5 

Heavy Metal  

Antimony <1 

Arsenic 2 

Barium 13 

Cadmium <0.2 

Chromium III 4 

Chromium VI <1 

Cobalt 2 

Copper 3 

Lead 66 

Manganese 173 

Mercury <0.05 

Molybdenum 4 
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Chemical Detected Result 

Nickel 2 

Tin 2 

Zinc 38 

Polychlorinated Biphenyls (PCBs)  

PCBs <0.1 

Petroleum Carbon Ranges  

C6 - C8 <5 

C9 - C16 <200 

C17 - C35 <500 

Other Inorganic Compounds  

Cyanide, free <1 

Organometallics  

TBTO <5.0 
 

PNAP ADV-21of Classification of Dark Material 

Contaminants Detected Result 

Metal (mg/kg dry wt.)  

Cadmium (Cd) <0.2 

Chromium (Cr) 5 

Copper (Cu) 3 

Mercury (Hg) 0.09 

Nickel (Ni)* 2 

Lead (Pb) 64 

Silver (Ag) 0.2 

Zinc (Zn) 37 

Metalloid (mg/kg dry wt.)  

Arsenic (As) 2 

Organic-PAHs (µg/kg dry wt.)  

Low Molecular Weight PAHs <550 

High Molecular Weight PAHs <1700 

Organic-non-PAHs (µg/kg dry wt.)  

Total PCBs <18 

Organometallics (µg TBT/L in Interstitial water)  

Tributyltin* <0.015 

Remark: (*) The contaminant level is considered to have exceeded the UCEL if it greater than the value of 

LCEL. 

 

PHYSICAL  

3.2 Particle size distribution of physical testing was carried out to analysis the grading of dark 

material.  Particle size distribution analyzed is in accordance with the method of GEOSPEC3. 

The results is shown below: 

 Gravel: 8% 

 Sand: 35% 

 Silt: 41% 

 Clay: 16% 

 

3.3 Based on the findings, the dark material likely is “ALLUVIUM”. The data report submitted by 

the Laboratory is attached in Annex. 

 

4. CONCLUSION 

4.1 Chemicals results of the composite sample comparison with land contamination and PNAP 

ADV-21 stipulations, all detected parameters concentration are found below the lowest 

concentration acceptance levels and the Lower Chemical Exceedance Levels. 

 

4.2 According to the results from preliminary assessment, the dark material is considered that 

remediation action is not required and can be directly disposal at the public filling facilities if not 

rejected by the operator.  Otherwise, sea dumping should be the final disposal approach. 
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4.3 This preliminary assessment report has covered all the parameters of RBRGs according to EPD’s 

“Guidance Note for Contaminated Land Assessment and Remediation” except the test of Dioxins. 

If a detailed classification or analysis on the dark material is required, the test of dioxins is 

recommended to be conducted in order to get a clear knowledge.  
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Chemical Result Data Report 

(Under Land Contamination Criteria of RBRGs) 
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11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044    Fax: +852 2610 2021    www.alsenviro.com

CERTIFICATE OF ANALYSIS

ACTION UNITED ENVIRONMENT SERVICES 

AND CONSULTING

1 of 11 ALS Technichem (HK) Pty LtdClient Laboratory Page: : :

MR T W TAM Fung Lim Chee, Richard HK1650386
Contact Contact: : Work Order :

Address RM A 20/F., GOLD KING IND BLDG,

NO. 35-41 TAI LIN PAI ROAD,

KWAI CHUNG,

N.T. HONG KONG

Address 11/F., Chung Shun Knitting Centre, 1 - 3 Wing 

Yip Street, Kwai Chung, N.T., Hong Kong

: :

E-mail : Twtam@fordbusiness.com E-mail : Richard.Fung@alsglobal.com

:Telephone +852 2959 6059 Telephone : +852 2610 1044
Facsimile : +852 2959 6079 Facsimile : +852 2610 2021

TCS00744 HK/5804/2015Project : Quote number : :Date Samples Received 12-DEC-2016:

30-DEC-2016----Order number : Issue Date :

1H032907C-O-C number : No. of samples received :

OCEAN PARK - RBRG AND 34/2002 1Site : No. of samples analysed :

This document has been signed by those names that appear on this report and are the authorised signatories.

Signatories Position Authorised results for

Chan Ka Yu, Karen OrganicsManager - Organics

Lin Wai Yu, Iris InorganicsSenior Chemist - Inorganics

Wong Wing, Kenneth InorganicsManager - Metals

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.

This report may not be reproduced except with prior written approval from the testing 

laboratory.



Client : ACTION UNITED ENVIRONMENT SERVICES AND CONSULTING

2 of 11 Page Number :

Work Order HK1650386

General Comments

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  

12-DEC-2016 to 29-DEC-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: HK1650386

Site Name: Ocean Park - RBRG and 34/2002 Testing

Sample(s) were picked up from client by ALS Technichem (HK) staff in chilled condition.

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 D3974-09 prior to determination of metals. The In-house method is developed based on ASTM D3974-09 method.

Particle Size Distribution was subcontracted to and analysed by Gammon Construction Limited.



Client : ACTION UNITED ENVIRONMENT SERVICES AND CONSULTING

3 of 11 Page Number :

Work Order HK1650386

Analytical Results

COMPOSITE SAMPLE

(PT1 TO PT10)

Client sample IDSub-Matrix: SOIL

[12-DEC-2016]Client sampling date / time

HK1650386-001UnitLORCAS NumberCompound

EA/ED: Physical and Aggregate Properties

26.1%0.1----EA055: Moisture Content (dried @ 

103°C)

ED/EK: Inorganic Nonmetallic Parameters

<1mg/kg1----EK025MD: Free Cyanide

EG: Metals and Major Cations

<1mg/kg17440-36-0EG020: Antimony

2mg/kg17440-38-2EG020: Arsenic

13mg/kg17440-39-3EG020: Barium

<0.2mg/kg0.27440-43-9EG020: Cadmium

2mg/kg17440-48-4EG020: Cobalt

3mg/kg17440-50-8EG020: Copper

66mg/kg17439-92-1EG020: Lead

173mg/kg17439-96-5EG020: Manganese

<0.05mg/kg0.057439-97-6EG020: Mercury

4mg/kg17439-98-7EG020: Molybdenum

2mg/kg17440-02-0EG020: Nickel

2mg/kg17440-31-5EG020: Tin

38mg/kg17440-66-6EG020: Zinc

4mg/kg116065-83-1EG049: Trivalent Chromium

<1mg/kg118540-29-9EG3060: Hexavalent Chromium

EP-066: Polychlorinated Biphenyls

<0.1mg/kg0.1----Total Polychlorinated biphenyls

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)

<0.500mg/kg0.50091-20-3Naphthalene

<0.500mg/kg0.500208-96-8Acenaphthylene

<0.500mg/kg0.50083-32-9Acenaphthene

<0.500mg/kg0.50086-73-7Fluorene

<0.500mg/kg0.50085-01-8Phenanthrene

<0.500mg/kg0.500120-12-7Anthracene

<0.500mg/kg0.500206-44-0Fluoranthene

<0.500mg/kg0.500129-00-0Pyrene

<0.500mg/kg0.50056-55-3Benz(a)anthracene

<0.500mg/kg0.500218-01-9Chrysene

<0.500mg/kg0.500205-99-2Benzo(b)fluoranthene

<0.500mg/kg0.500207-08-9Benzo(k)fluoranthene

<0.500mg/kg0.50050-32-8Benzo(a)pyrene

<0.500mg/kg0.500193-39-5Indeno(1.2.3.cd)pyrene

<0.500mg/kg0.50053-70-3Dibenz(a.h)anthracene
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Work Order HK1650386

COMPOSITE SAMPLE

(PT1 TO PT10)

Client sample IDSub-Matrix: SOIL

[12-DEC-2016]Client sampling date / time

HK1650386-001UnitLORCAS NumberCompound

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued

<0.500mg/kg0.500191-24-2Benzo(g.h.i)perylene

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

<0.50mg/kg0.50108-95-2Phenol

<0.200mg/kg0.200118-74-1Hexachlorobenzene (HCB)

<5.00mg/kg5.00117-81-7Bis(2-ethylhexyl)phthalate

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)

<5mg/kg5----C6 - C8 Fraction

<200mg/kg200----C9 - C16 Fraction

<500mg/kg500----C17 - C35 Fraction

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

<0.2mg/kg0.271-43-2Benzene

<0.5mg/kg0.5108-88-3Toluene

<0.5mg/kg0.5100-41-4Ethylbenzene

<1.0mg/kg1.0108-38-3 

106-42-3
meta- & para-Xylene

<0.5mg/kg0.5100-42-5Styrene

<0.5mg/kg0.595-47-6ortho-Xylene

<2.0mg/kg2.0----Xylenes (Total)

EP-074_SR-B: Oxygenated Compounds

<5mg/kg578-93-32-Butanone (MEK)

EP-074_SR-E: Halogenated Aliphatics

<0.5mg/kg0.575-09-2Methylene chloride

<0.1mg/kg0.179-01-6Trichloroethene

<0.04mg/kg0.04127-18-4Tetrachloroethene

EP-074_SR-G: Trihalomethanes (THM)

<0.04mg/kg0.0467-66-3Chloroform

<0.1mg/kg0.175-27-4Bromodichloromethane

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

<0.5mg/kg0.51634-04-4Methyl tert-Butyl Ether (MTBE)

EP-390: Triorganotins

<5.00mg/kg5.0056-35-9Tributyltin oxide

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

113%0.1321-60-82-Fluorobiphenyl

94.0%0.11718-51-04-Terphenyl-d14

EP-066S: PCB Surrogate

73.0%0.1877-09-8Tetrachlorometaxylene

87.2%0.11770-80-5Dibutylchlorendate

EP-080_SRS: TPH(Volatile)/BTEX Surrogate
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Work Order HK1650386

COMPOSITE SAMPLE

(PT1 TO PT10)

Client sample IDSub-Matrix: SOIL

[12-DEC-2016]Client sampling date / time

HK1650386-001UnitLORCAS NumberCompound

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

90.8%0.11868-53-7Dibromofluoromethane

104%0.12037-26-5Toluene-D8

108%0.1460-00-44-Bromofluorobenzene

EP-074_SR-S: VOC Surrogates

90.8%0.11868-53-7Dibromofluoromethane

104%0.12037-26-5Toluene-D8

108%0.1460-00-44-Bromofluorobenzene
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Laboratory Duplicate (DUP) Report

Matrix: SOIL Laboratory Duplicate (DUP) Report

RPD (%)Laboratory sample ID Client sample ID
Method: Compound

CAS Number LOR Unit Duplicate ResultOriginal Result

EA/ED: Physical and Aggregate Properties  (QC Lot: 4386236)

EA055: Moisture Content (dried @ 103°C) ---- 0.1 % 26.1 25.7 1.4COMPOSITE SAMPLE (PT1 

TO PT10)

HK1650386-001

EA055: Moisture Content (dried @ 103°C) ---- 0.1 % 19.5 19.4 0.6AnonymousHK1651010-001

EG: Metals and Major Cations  (QC Lot: 4382363)

EG020: Mercury 7439-97-6 0.05 mg/kg 0.11 0.10 0.0AnonymousHK1650503-001

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0

EG020: Antimony 7440-36-0 1 mg/kg <1 <1 0.0

EG020: Arsenic 7440-38-2 1 mg/kg 9 8 0.0

EG020: Barium 7440-39-3 1 mg/kg 53 47 12.0

EG020: Cobalt 7440-48-4 1 mg/kg 2 2 0.0

EG020: Copper 7440-50-8 1 mg/kg 5 5 0.0

EG020: Lead 7439-92-1 1 mg/kg 59 55 8.0

EG020: Manganese 7439-96-5 1 mg/kg 234 248 5.6

EG020: Molybdenum 7439-98-7 1 mg/kg 2 2 0.0

EG020: Nickel 7440-02-0 1 mg/kg 2 2 0.0

EG020: Tin 7440-31-5 1 mg/kg 3 3 0.0

EG020: Zinc 7440-66-6 1 mg/kg 49 57 15.7

EG: Metals and Major Cations  (QC Lot: 4384942)

EG3060: Hexavalent Chromium 18540-29-9 1 mg/kg <1 <1 0.0AnonymousHK1650503-001

EG3060: Hexavalent Chromium 18540-29-9 1 mg/kg <1 <1 0.0AnonymousHK1651010-001

EP-066: Polychlorinated Biphenyls  (QC Lot: 4382415)

Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 0.0COMPOSITE SAMPLE (PT1 

TO PT10)

HK1650386-001

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)

Naphthalene 91-20-3 500 µg/kg <500 <500 0.0AnonymousHK1650325-001

Acenaphthylene 208-96-8 500 µg/kg <500 <500 0.0

Acenaphthene 83-32-9 500 µg/kg <500 <500 0.0

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

Indeno(1.2.3.cd)pyrene 193-39-5 500 µg/kg <500 <500 0.0

Dibenz(a.h)anthracene 53-70-3 500 µg/kg <500 <500 0.0
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Matrix: SOIL Laboratory Duplicate (DUP) Report

RPD (%)Laboratory sample ID Client sample ID
Method: Compound

CAS Number LOR Unit Duplicate ResultOriginal Result

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)  - Continued

Benzo(g.h.i)perylene 191-24-2 500 µg/kg <500 <500 0.0AnonymousHK1650325-001

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate  (QC Lot: 4380602)

Phenol 108-95-2 500 µg/kg <500 <500 0.0AnonymousHK1650325-001

Hexachlorobenzene (HCB) 118-74-1 500 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: 4380603)

C9 - C16 Fraction ---- 200 mg/kg <200 <200 0.0AnonymousHK1650325-001

C17 - C35 Fraction ---- 500 mg/kg <500 <500 0.0

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)  (QC Lot: 4381070)

C6 - C8 Fraction ---- 5 mg/kg <5 <5 0.0AnonymousHK1650289-001

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH)  (QC Lot: 4381069)

Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.0AnonymousHK1650279-001

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

meta- & para-Xylene 108-38-3 

106-42-3

1.0 mg/kg <1.0 <1.0 0.0

Xylenes (Total) ---- 2.0 mg/kg <2.0 <2.0 0.0

EP-074_SR-B: Oxygenated Compounds  (QC Lot: 4381069)

2-Butanone (MEK) 78-93-3 5 mg/kg <5 <5 0.0AnonymousHK1650279-001

EP-074_SR-E: Halogenated Aliphatics  (QC Lot: 4381069)

Tetrachloroethene 127-18-4 0.04 mg/kg <0.04 <0.04 0.0AnonymousHK1650279-001

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: 4381069)

Chloroform 67-66-3 0.04 mg/kg <0.04 <0.04 0.0AnonymousHK1650279-001

Bromodichloromethane 75-27-4 0.1 mg/kg <0.1 <0.1 0.0

EP-074_SR-I: Methyl-tert-butyl Ether  (QC Lot: 4381069)

Methyl tert-Butyl Ether (MTBE) 1634-04-4 0.5 mg/kg <0.5 <0.5 0.0AnonymousHK1650279-001

EP-390: Triorganotins  (QC Lot: 4389508)

Tributyltin oxide 56-35-9 5000 µgSn/kg <5000 <5000 0.0COMPOSITE SAMPLE (PT1 

TO PT10)

HK1650386-001

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

ED/EK: Inorganic Nonmetallic Parameters  (QC Lot: 4386226)

1 mg/kg----EK025MD: Free Cyanide <1 ----101 ----10 mg/kg 11591 ----
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Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

EG: Metals and Major Cations  (QC Lot: 4382363)

1 mg/kg7440-36-0EG020: Antimony <1 ----87.8 ----5 mg/kg 11175 ----

1 mg/kg7440-38-2EG020: Arsenic <1 ----92.6 ----5 mg/kg 11175 ----

1 mg/kg7440-39-3EG020: Barium <1 ----93.5 ----5 mg/kg 11179 ----

0.2 mg/kg7440-43-9EG020: Cadmium <0.2 ----97.7 ----5 mg/kg 10880 ----

1 mg/kg7440-48-4EG020: Cobalt <1 ----88.8 ----5 mg/kg 10874 ----

1 mg/kg7440-50-8EG020: Copper <1 ----86.7 ----5 mg/kg 10979 ----

1 mg/kg7439-92-1EG020: Lead <1 ----90.3 ----5 mg/kg 10781 ----

1 mg/kg7439-96-5EG020: Manganese <1 ----97.3 ----5 mg/kg 11674 ----

0.05 mg/kg7439-97-6EG020: Mercury <0.05 ----108 ----0.1 mg/kg 11474 ----

1 mg/kg7439-98-7EG020: Molybdenum <1 ----91.0 ----5 mg/kg 10478 ----

1 mg/kg7440-02-0EG020: Nickel <1 ----87.8 ----5 mg/kg 10674 ----

1 mg/kg7440-31-5EG020: Tin <1 ----96.4 ----5 mg/kg 10979 ----

1 mg/kg7440-66-6EG020: Zinc <1 ----96.4 ----5 mg/kg 11876 ----

EG: Metals and Major Cations  (QC Lot: 4384942)

0.5 mg/kg18540-29-9EG3060: Hexavalent Chromium <0.5 ----101 ----2.5 mg/kg 12292 ----

EP-066: Polychlorinated Biphenyls  (QC Lot: 4382415)

0.1 mg/kg----Total Polychlorinated biphenyls <0.1 ----82.7 ----0.5 mg/kg 15243 ----

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)

50 µg/kg91-20-3Naphthalene <50 ----89.8 ----500 µg/kg 10347 ----

50 µg/kg208-96-8Acenaphthylene <50 ----83.8 ----500 µg/kg 9046 ----

50 µg/kg83-32-9Acenaphthene <50 ----86.2 ----500 µg/kg 9752 ----

50 µg/kg86-73-7Fluorene <50 ----91.2 ----500 µg/kg 9855 ----

50 µg/kg85-01-8Phenanthrene <50 ----97.5 ----500 µg/kg 9952 ----

50 µg/kg120-12-7Anthracene <50 ----79.5 ----500 µg/kg 9542 ----

50 µg/kg206-44-0Fluoranthene <50 ----96.3 ----500 µg/kg 9765 ----

50 µg/kg129-00-0Pyrene <50 ----92.6 ----500 µg/kg 10558 ----

50 µg/kg56-55-3Benz(a)anthracene <50 ----96.0 ----500 µg/kg 10152 ----

50 µg/kg218-01-9Chrysene <50 ----93.3 ----500 µg/kg 10862 ----

50 µg/kg205-99-2Benzo(b)fluoranthene <50 ----93.8 ----500 µg/kg 10756 ----

50 µg/kg207-08-9Benzo(k)fluoranthene <50 ----91.5 ----500 µg/kg 10862 ----

50 µg/kg50-32-8Benzo(a)pyrene <50 ----86.8 ----500 µg/kg 10941 ----

50 µg/kg193-39-5Indeno(1.2.3.cd)pyrene <50 ----90.0 ----500 µg/kg 12252 ----

50 µg/kg53-70-3Dibenz(a.h)anthracene <50 ----97.8 ----500 µg/kg 10753 ----

50 µg/kg191-24-2Benzo(g.h.i)perylene <50 ----96.0 ----500 µg/kg 11556 ----

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate  (QC Lot: 4380602)

500 µg/kg108-95-2Phenol <500 ----84.0 ----500 µg/kg 11237 ----

50 µg/kg118-74-1Hexachlorobenzene (HCB) <50 ----99.0 ----500 µg/kg 10756 ----

1000 µg/kg117-81-7Bis(2-ethylhexyl)phthalate <1000 ----96.0 ----500 µg/kg 13672 ----

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)  (QC Lot: 4380603)
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Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)  (QC Lot: 4380603)  - Continued

200 mg/kg----C9 - C16 Fraction <200 ----70.4 ----31.5 mg/kg 11969 ----

500 mg/kg----C17 - C35 Fraction <500 ----65.6 ----67.5 mg/kg 11958 ----

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)  (QC Lot: 4381070)

5 mg/kg----C6 - C8 Fraction <5 ----91.8 ----4.5 mg/kg 11977 ----

EP-074_SR-A: Monocyclic Aromatic Hydrocarbons (MAH)  (QC Lot: 4381069)

0.1 mg/kg71-43-2Benzene <0.1 ----111 ----0.25 mg/kg 12175 ----

0.2 mg/kg108-88-3Toluene <0.2 ----109 ----0.25 mg/kg 13077 ----

0.2 mg/kg100-41-4Ethylbenzene <0.2 ----110 ----0.25 mg/kg 12877 ----

0.4 mg/kg108-38-3 

106-42-3

meta- & para-Xylene <0.4 ----118 ----0.50 mg/kg 14670 ----

0.2 mg/kg100-42-5Styrene <0.2 ----109 ----0.25 mg/kg 11180 ----

0.2 mg/kg95-47-6ortho-Xylene <0.2 ----110 ----0.25 mg/kg 11882 ----

1.0 mg/kg----Xylenes (Total) <1.0 ----116 ----0.75 mg/kg 13477 ----

EP-074_SR-B: Oxygenated Compounds  (QC Lot: 4381069)

2 mg/kg78-93-32-Butanone (MEK) <2 ----106 ----2.5 mg/kg 11779 ----

EP-074_SR-E: Halogenated Aliphatics  (QC Lot: 4381069)

0.5 mg/kg75-09-2Methylene chloride <0.5 ----102 ----0.25 mg/kg 12575 ----

0.1 mg/kg79-01-6Trichloroethene <0.1 ----108 ----0.25 mg/kg 10979 ----

0.04 mg/kg127-18-4Tetrachloroethene <0.04 ----106 ----0.25 mg/kg 10775 ----

EP-074_SR-G: Trihalomethanes (THM)  (QC Lot: 4381069)

0.04 mg/kg67-66-3Chloroform <0.04 ----110 ----0.25 mg/kg 12375 ----

0.1 mg/kg75-27-4Bromodichloromethane <0.1 ----108 ----0.25 mg/kg 12379 ----

EP-074_SR-I: Methyl-tert-butyl Ether  (QC Lot: 4381069)

0.2 mg/kg1634-04-4Methyl tert-Butyl Ether (MTBE) <0.2 ----111 ----0.25 mg/kg 11477 ----

EP-390: Triorganotins  (QC Lot: 4389508)

1.5 µg/kg56-35-9Tributyltin oxide <1.5 ----117 ----0.75 µg/kg 13070 ----
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Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationLaboratory 

sample ID

Client sample ID Method: Compound CAS 

Number

Control 

Limit

ValueHighLowMS MSD

ED/EK: Inorganic Nonmetallic Parameters  (QC Lot: 4386226)

COMPOSITE SAMPLE (PT1 TO PT10)HK1650386-001 ----EK025MD: Free Cyanide --------99.410 mg/kg 12575 ----

EG: Metals and Major Cations  (QC Lot: 4382363)

COMPOSITE SAMPLE (PT1 TO PT10)HK1650386-001 7440-36-0EG020: Antimony --------91.950 mg/kg 12575 ----

7440-38-2EG020: Arsenic --------92.750 mg/kg 12575 ----

7440-39-3EG020: Barium --------94.550 mg/kg 12575 ----

7440-43-9EG020: Cadmium --------95.650 mg/kg 12575 ----

7440-48-4EG020: Cobalt --------91.250 mg/kg 12575 ----

7440-50-8EG020: Copper --------86.450 mg/kg 12575 ----

7439-92-1EG020: Lead --------90.550 mg/kg 12575 ----

7439-96-5EG020: Manganese --------96.550 mg/kg 12575 ----

7439-97-6EG020: Mercury --------98.31 mg/kg 12575 ----

7439-98-7EG020: Molybdenum --------93.050 mg/kg 12575 ----

7440-02-0EG020: Nickel --------90.450 mg/kg 12575 ----

7440-31-5EG020: Tin --------95.250 mg/kg 12575 ----

7440-66-6EG020: Zinc --------86.250 mg/kg 12575 ----

EG: Metals and Major Cations  (QC Lot: 4384942)

COMPOSITE SAMPLE (PT1 TO PT10)HK1650386-001 18540-29-9EG3060: Hexavalent Chromium --------1132.5 mg/kg 12575 ----

EP-066: Polychlorinated Biphenyls  (QC Lot: 4382415)

COMPOSITE SAMPLE (PT1 TO PT10)HK1650386-001 ----Total Polychlorinated biphenyls --------63.40.5 mg/kg 13050 ----

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)

AnonymousHK1650380-001 91-20-3Naphthalene --------96.1500 µg/kg 13050 ----

208-96-8Acenaphthylene --------99.3500 µg/kg 13050 ----

83-32-9Acenaphthene --------88.5500 µg/kg 13050 ----

86-73-7Fluorene --------90.6500 µg/kg 13050 ----

85-01-8Phenanthrene --------93.0500 µg/kg 13050 ----

120-12-7Anthracene --------88.6500 µg/kg 13050 ----

206-44-0Fluoranthene --------97.7500 µg/kg 13050 ----

129-00-0Pyrene --------97.9500 µg/kg 13050 ----

56-55-3Benz(a)anthracene --------93.0500 µg/kg 13050 ----

218-01-9Chrysene --------97.2500 µg/kg 13050 ----

205-99-2Benzo(b)fluoranthene --------91.4500 µg/kg 13050 ----

207-08-9Benzo(k)fluoranthene --------100500 µg/kg 13050 ----

50-32-8Benzo(a)pyrene --------93.5500 µg/kg 13050 ----

193-39-5Indeno(1.2.3.cd)pyrene --------80.5500 µg/kg 13050 ----

53-70-3Dibenz(a.h)anthracene --------87.9500 µg/kg 13050 ----

191-24-2Benzo(g.h.i)perylene --------86.6500 µg/kg 13050 ----

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate  (QC Lot: 4380602)
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Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationLaboratory 

sample ID

Client sample ID Method: Compound CAS 

Number

Control 

Limit

ValueHighLowMS MSD

EP-076HK: Phenol, Hexachlorobenzene and Bis(2-ethylhexyl) Phthalate  (QC Lot: 4380602)  - Continued

AnonymousHK1650380-001 108-95-2Phenol --------82.0500 µg/kg 13050 ----

118-74-1Hexachlorobenzene (HCB) --------111500 µg/kg 13050 ----

117-81-7Bis(2-ethylhexyl)phthalate --------84.71000 µg/kg 13050 ----

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)  (QC Lot: 4380603)

AnonymousHK1650325-001 ----C9 - C16 Fraction --------90.331.5 mg/kg 13050 ----

----C17 - C35 Fraction --------56.567.5 mg/kg 13050 ----

EP-071HK_SR: Total Petroleum Hydrocarbons (TPH)  (QC Lot: 4381070)

AnonymousHK1650289-002 ----C6 - C8 Fraction --------90.24.5 mg/kg 13050 ----

EP-390: Triorganotins  (QC Lot: 4389508)

AnonymousHK1650510-002 56-35-9Tributyltin oxide --------1090.75 µg/kg 13070 ----

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

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

321-60-8 50 1302-Fluorobiphenyl

1718-51-0 50 1304-Terphenyl-d14

EP-066S: PCB Surrogate

877-09-8 50 130Tetrachlorometaxylene

1770-80-5 50 130Dibutylchlorendate

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

1868-53-7 80 120Dibromofluoromethane

2037-26-5 81 117Toluene-D8

460-00-4 74 1214-Bromofluorobenzene

EP-074_SR-S: VOC Surrogates

1868-53-7 80 120Dibromofluoromethane

2037-26-5 81 117Toluene-D8

460-00-4 74 1214-Bromofluorobenzene
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11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044    Fax: +852 2610 2021    www.alsenviro.com

CERTIFICATE OF ANALYSIS

ACTION UNITED ENVIRONMENT SERVICES 

AND CONSULTING

1 of 10 ALS Technichem (HK) Pty LtdClient Laboratory Page: : :

MR T W TAM Fung Lim Chee, Richard HK1650548
Contact Contact: : Work Order :

Address RM A 20/F., GOLD KING IND BLDG,

NO. 35-41 TAI LIN PAI ROAD,

KWAI CHUNG,

N.T. HONG KONG

Address 11/F., Chung Shun Knitting Centre, 1 - 3 Wing 

Yip Street, Kwai Chung, N.T., Hong Kong

: :

E-mail : Twtam@fordbusiness.com E-mail : Richard.Fung@alsglobal.com

:Telephone +852 2959 6059 Telephone : +852 2610 1044
Facsimile : +852 2959 6079 Facsimile : +852 2610 2021

TCS00744 HK/5804/2015Project : Quote number : :Date Samples Received 12-DEC-2016:

28-DEC-2016----Order number : Issue Date :

1H032907C-O-C number : No. of samples received :

OCEAN PARK - RBRG AND 34/2002 1Site : No. of samples analysed :

This document has been signed by those names that appear on this report and are the authorised signatories.

Signatories Position Authorised results for

Chan Ka Yu, Karen OrganicsManager - Organics

Chan Siu Ming, Vico InorganicsManager - Inorganics

Wong Wing, Kenneth InorganicsManager - Metals

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.

This report may not be reproduced except with prior written approval from the testing 

laboratory.
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General Comments

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  

12-DEC-2016 to 24-DEC-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: HK1650548

Site Name: Ocean Park - RBRG and 34/2002 Testing

Sample(s) were picked up from client by ALS Technichem (HK) staff in chilled condition.

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 D3974-09 prior to determination of metals. The In-house method is developed based on ASTM D3974-09 method.

Total PCBs results (Method: EP065) are not HOKLAS accredited. The values are calculated from summation of the 18 PCB congeners, based on Limit of Detection (LOD) of 1 µg/kg.

Low and High M.W. PAHs results (Method: EP076HK) are not HOKLAS accredited. Low  M.W. PAHs is sum of Naphthalene, Acenaphthylene, Acenaphthene, Fluorene, Phenanthrene, 

Anthracene; High M.W. PAHs is sum  of Fluoranthene, Pyrene, Benz(a)anthracene, Chrysene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a)pyrene, Indeno(1.2.3.cd)pyrene, 

Dibenz(a.h)anthracene, Benzo(g.h.i)perylene.
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Analytical Results

COMPOSITE SAMPLE

(PT1 TO PT10)

Client sample IDSub-Matrix: SOIL

[12-DEC-2016]Client sampling date / time

HK1650548-001UnitLORCAS NumberCompound

EA/ED: Physical and Aggregate Properties

28.2%0.1----EA055: Moisture Content (dried @ 

103°C)

EG: Metals and Major Cations

2mg/kg17440-38-2EG020: Arsenic

<0.2mg/kg0.27440-43-9EG020: Cadmium

5mg/kg17440-47-3EG020: Chromium

3mg/kg17440-50-8EG020: Copper

64mg/kg17439-92-1EG020: Lead

0.09mg/kg0.057439-97-6EG020: Mercury

2mg/kg17440-02-0EG020: Nickel

0.2mg/kg0.17440-22-4EG020: Silver

37mg/kg17440-66-6EG020: Zinc

EP-065: PCB Single Congeners

<3µg/kg334883-43-7PCB 8

<3µg/kg337680-65-2PCB 18

<3µg/kg37012-37-5PCB 28

<3µg/kg341464-39-5PCB 44

<3µg/kg335693-99-3PCB 52

<3µg/kg332598-10-0PCB 66

<3µg/kg332598-13-3PCB 77

<3µg/kg337680-73-2PCB 101

<3µg/kg332598-14-4PCB 105

<3µg/kg331508-00-6PCB 118

<3µg/kg357465-28-8PCB 126

<3µg/kg338380-07-3PCB 128

<3µg/kg335065-28-2PCB 138

<3µg/kg335065-27-1PCB 153

<3µg/kg332774-16-6PCB 169

<3µg/kg335065-30-6PCB 170

<3µg/kg335065-29-3PCB 180

<3µg/kg352663-68-0PCB 187

<18µg/kg18----Total Polychlorinated biphenyls

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)

<50µg/kg5091-20-3Naphthalene

<50µg/kg50208-96-8Acenaphthylene

<50µg/kg5083-32-9Acenaphthene

<50µg/kg5086-73-7Fluorene

<50µg/kg5085-01-8Phenanthrene
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COMPOSITE SAMPLE

(PT1 TO PT10)

Client sample IDSub-Matrix: SOIL

[12-DEC-2016]Client sampling date / time

HK1650548-001UnitLORCAS NumberCompound

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued

<50µg/kg50120-12-7Anthracene

<150µg/kg150206-44-0Fluoranthene

<150µg/kg150129-00-0Pyrene

<150µg/kg15056-55-3Benz(a)anthracene

<150µg/kg150218-01-9Chrysene

<150µg/kg150205-99-2Benzo(b)fluoranthene

<150µg/kg150207-08-9Benzo(k)fluoranthene

<150µg/kg15050-32-8Benzo(a)pyrene

<150µg/kg150193-39-5Indeno(1.2.3.cd)pyrene

<150µg/kg15053-70-3Dibenz(a.h)anthracene

<150µg/kg150191-24-2Benzo(g.h.i)perylene

<550µg/kg550----Low M.W. PAHs

<1700µg/kg1700----High M.W. PAHs

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

109%0.1321-60-82-Fluorobiphenyl

105%0.11718-51-04-Terphenyl-d14

EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate

53.0%0.12051-24-3Decachlorobiphenyl
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COMPOSITE SAMPLE

(PT1 TO PT10)

Client sample IDSub-Matrix: INTERSTITIAL WATER

[12-DEC-2016]Client sampling date / time

HK1650548-001UnitLORCAS NumberCompound

EP-390: Triorganotins

<0.015µg TBT /L0.01556573-85-4Tributyltin
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Laboratory Duplicate (DUP) Report

Matrix: SOIL Laboratory Duplicate (DUP) Report

RPD (%)Laboratory sample ID Client sample ID
Method: Compound

CAS Number LOR Unit Duplicate ResultOriginal Result

EA/ED: Physical and Aggregate Properties  (QC Lot: 4385076)

EA055: Moisture Content (dried @ 103°C) ---- 0.1 % 14.2 14.2 0.0AnonymousHK1650289-004

EA055: Moisture Content (dried @ 103°C) ---- 0.1 % 28.2 28.0 0.7COMPOSITE SAMPLE (PT1 

TO PT10)

HK1650548-001

EG: Metals and Major Cations  (QC Lot: 4382363)

EG020: Mercury 7439-97-6 0.05 mg/kg 0.11 0.10 0.0AnonymousHK1650503-001

EG020: Silver 7440-22-4 0.1 mg/kg 0.1 <0.1 0.0

EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0

EG020: Arsenic 7440-38-2 1 mg/kg 9 8 0.0

EG020: Chromium 7440-47-3 1 mg/kg 5 5 0.0

EG020: Copper 7440-50-8 1 mg/kg 5 5 0.0

EG020: Lead 7439-92-1 1 mg/kg 59 55 8.0

EG020: Nickel 7440-02-0 1 mg/kg 2 2 0.0

EG020: Zinc 7440-66-6 1 mg/kg 49 57 15.7

EP-065: PCB Single Congeners  (QC Lot: 4378891)

Total Polychlorinated biphenyls ---- 18 µg/kg <18 <18 0.0AnonymousHK1649886-001

PCB 8 34883-43-7 3 µg/kg <3 <3 0.0

PCB 18 37680-65-2 3 µg/kg <3 <3 0.0

PCB 28 7012-37-5 3 µg/kg <3 <3 0.0

PCB 44 41464-39-5 3 µg/kg <3 <3 0.0

PCB 52 35693-99-3 3 µg/kg <3 <3 0.0

PCB 66 32598-10-0 3 µg/kg <3 <3 0.0

PCB 77 32598-13-3 3 µg/kg <3 <3 0.0

PCB 101 37680-73-2 3 µg/kg <3 <3 0.0

PCB 105 32598-14-4 3 µg/kg <3 <3 0.0

PCB 118 31508-00-6 3 µg/kg <3 <3 0.0

PCB 126 57465-28-8 3 µg/kg <3 <3 0.0

PCB 128 38380-07-3 3 µg/kg <3 <3 0.0

PCB 138 35065-28-2 3 µg/kg <3 <3 0.0

PCB 153 35065-27-1 3 µg/kg <3 <3 0.0

PCB 169 32774-16-6 3 µg/kg <3 <3 0.0

PCB 170 35065-30-6 3 µg/kg <3 <3 0.0

PCB 180 35065-29-3 3 µg/kg <3 <3 0.0

PCB 187 52663-68-0 3 µg/kg <3 <3 0.0

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)

High M.W. PAHs ---- 1700 µg/kg <1700 <1700 0.0AnonymousHK1650325-001

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 0.0

Fluorene 86-73-7 500 µg/kg <500 <500 0.0
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Matrix: SOIL Laboratory Duplicate (DUP) Report

RPD (%)Laboratory sample ID Client sample ID
Method: Compound

CAS Number LOR Unit Duplicate ResultOriginal Result

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)  - Continued

Phenanthrene 85-01-8 500 µg/kg <500 <500 0.0AnonymousHK1650325-001

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

Indeno(1.2.3.cd)pyrene 193-39-5 500 µg/kg <500 <500 0.0

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

Low M.W. PAHs ---- 550 µg/kg <550 <550 0.0

Matrix: WATER Laboratory Duplicate (DUP) Report

RPD (%)Laboratory sample ID Client sample ID
Method: Compound

CAS Number LOR Unit Duplicate ResultOriginal Result

EP-390: Triorganotins  (QC Lot: 4389504)

Tributyltin 56573-85-4 5 ngSn/L <5 <5 0.0AnonymousHK1650510-001

Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

EG: Metals and Major Cations  (QC Lot: 4382363)

1 mg/kg7440-38-2EG020: Arsenic <1 ----92.6 ----5 mg/kg 11175 ----

0.2 mg/kg7440-43-9EG020: Cadmium <0.2 ----97.7 ----5 mg/kg 10880 ----

1 mg/kg7440-47-3EG020: Chromium <1 ----98.0 ----5 mg/kg 11977 ----

1 mg/kg7440-50-8EG020: Copper <1 ----86.7 ----5 mg/kg 10979 ----

1 mg/kg7439-92-1EG020: Lead <1 ----90.3 ----5 mg/kg 10781 ----

0.05 mg/kg7439-97-6EG020: Mercury <0.05 ----108 ----0.1 mg/kg 11474 ----

1 mg/kg7440-02-0EG020: Nickel <1 ----87.8 ----5 mg/kg 10674 ----

0.1 mg/kg7440-22-4EG020: Silver <0.1 ----87.8 ----5 mg/kg 10177 ----

1 mg/kg7440-66-6EG020: Zinc <1 ----96.4 ----5 mg/kg 11876 ----

EP-065: PCB Single Congeners  (QC Lot: 4378891)

3 µg/kg34883-43-7PCB 8 <3 ----90.8 ----5 µg/kg 11345 ----

3 µg/kg37680-65-2PCB 18 <3 ----85.7 ----5 µg/kg 10949 ----

3 µg/kg7012-37-5PCB 28 <3 ----83.0 ----5 µg/kg 10858 ----

3 µg/kg41464-39-5PCB 44 <3 ----81.8 ----5 µg/kg 12155 ----

3 µg/kg35693-99-3PCB 52 <3 ----83.2 ----5 µg/kg 11660 ----

3 µg/kg32598-10-0PCB 66 <3 ----79.9 ----5 µg/kg 12954 ----

3 µg/kg32598-13-3PCB 77 <3 ----92.6 ----5 µg/kg 11258 ----
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Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

EP-065: PCB Single Congeners  (QC Lot: 4378891)  - Continued

3 µg/kg37680-73-2PCB 101 <3 ----94.4 ----5 µg/kg 11656 ----

3 µg/kg32598-14-4PCB 105 <3 ----94.5 ----5 µg/kg 11960 ----

3 µg/kg31508-00-6PCB 118 <3 ----93.4 ----5 µg/kg 11560 ----

3 µg/kg57465-28-8PCB 126 <3 ----93.5 ----5 µg/kg 11559 ----

3 µg/kg38380-07-3PCB 128 <3 ----95.0 ----5 µg/kg 12759 ----

3 µg/kg35065-28-2PCB 138 <3 ----93.2 ----5 µg/kg 12059 ----

3 µg/kg35065-27-1PCB 153 <3 ----95.1 ----5 µg/kg 11761 ----

3 µg/kg32774-16-6PCB 169 <3 ----97.9 ----5 µg/kg 11967 ----

3 µg/kg35065-30-6PCB 170 <3 ----99.4 ----5 µg/kg 12368 ----

3 µg/kg35065-29-3PCB 180 <3 ----98.2 ----5 µg/kg 12165 ----

3 µg/kg52663-68-0PCB 187 <3 ----94.6 ----5 µg/kg 11660 ----

18 µg/kg----Total Polychlorinated biphenyls <18 -------- -------- -------- ----

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)

50 µg/kg91-20-3Naphthalene <50 ----89.8 ----500 µg/kg 10347 ----

50 µg/kg208-96-8Acenaphthylene <50 ----83.8 ----500 µg/kg 9046 ----

50 µg/kg83-32-9Acenaphthene <50 ----86.2 ----500 µg/kg 9752 ----

50 µg/kg86-73-7Fluorene <50 ----91.2 ----500 µg/kg 9855 ----

50 µg/kg85-01-8Phenanthrene <50 ----97.5 ----500 µg/kg 9952 ----

50 µg/kg120-12-7Anthracene <50 ----79.5 ----500 µg/kg 9542 ----

50 µg/kg206-44-0Fluoranthene <50 ----96.3 ----500 µg/kg 9765 ----

50 µg/kg129-00-0Pyrene <50 ----92.6 ----500 µg/kg 10558 ----

50 µg/kg56-55-3Benz(a)anthracene <50 ----96.0 ----500 µg/kg 10152 ----

50 µg/kg218-01-9Chrysene <50 ----93.3 ----500 µg/kg 10862 ----

50 µg/kg205-99-2Benzo(b)fluoranthene <50 ----93.8 ----500 µg/kg 10756 ----

50 µg/kg207-08-9Benzo(k)fluoranthene <50 ----91.5 ----500 µg/kg 10862 ----

50 µg/kg50-32-8Benzo(a)pyrene <50 ----86.8 ----500 µg/kg 10941 ----

50 µg/kg193-39-5Indeno(1.2.3.cd)pyrene <50 ----90.0 ----500 µg/kg 12252 ----

50 µg/kg53-70-3Dibenz(a.h)anthracene <50 ----97.8 ----500 µg/kg 10753 ----

50 µg/kg191-24-2Benzo(g.h.i)perylene <50 ----96.0 ----500 µg/kg 11556 ----

550 µg/kg----Low M.W. PAHs <550 -------- -------- -------- ----

1700 µg/kg----High M.W. PAHs <1700 -------- -------- -------- ----

Matrix: WATER Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationMethod: Compound CAS Number LOR Unit Result Control LimitValueLow HighLCS DCS

EP-390: Triorganotins  (QC Lot: 4389504)

5 ngSn/L56573-85-4Tributyltin <5 ----111 ----4 ngSn/L 13070 ----
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Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationLaboratory 

sample ID

Client sample ID Method: Compound CAS 

Number

Control 

Limit

ValueHighLowMS MSD

EG: Metals and Major Cations  (QC Lot: 4382363)

AnonymousHK1650386-001 7440-38-2EG020: Arsenic --------92.750 mg/kg 12575 ----

7440-43-9EG020: Cadmium --------95.650 mg/kg 12575 ----

7440-47-3EG020: Chromium --------97.050 mg/kg 12575 ----

7440-50-8EG020: Copper --------86.450 mg/kg 12575 ----

7439-92-1EG020: Lead --------90.550 mg/kg 12575 ----

7439-97-6EG020: Mercury --------98.31 mg/kg 12575 ----

7440-02-0EG020: Nickel --------90.450 mg/kg 12575 ----

7440-22-4EG020: Silver --------97.050 mg/kg 12575 ----

7440-66-6EG020: Zinc --------86.250 mg/kg 12575 ----

EP-065: PCB Single Congeners  (QC Lot: 4378891)

AnonymousHK1649886-002 34883-43-7PCB 8 --------61.25 µg/kg 13050 ----

37680-65-2PCB 18 --------57.15 µg/kg 13050 ----

7012-37-5PCB 28 --------52.45 µg/kg 13050 ----

41464-39-5PCB 44 --------52.15 µg/kg 13050 ----

35693-99-3PCB 52 --------52.05 µg/kg 13050 ----

32598-10-0PCB 66 --------56.75 µg/kg 13050 ----

32598-13-3PCB 77 --------61.65 µg/kg 13050 ----

37680-73-2PCB 101 --------61.15 µg/kg 13050 ----

32598-14-4PCB 105 --------66.45 µg/kg 13050 ----

31508-00-6PCB 118 --------62.35 µg/kg 13050 ----

57465-28-8PCB 126 --------68.45 µg/kg 13050 ----

38380-07-3PCB 128 --------68.85 µg/kg 13050 ----

35065-28-2PCB 138 --------67.65 µg/kg 13050 ----

35065-27-1PCB 153 --------68.95 µg/kg 13050 ----

32774-16-6PCB 169 --------71.45 µg/kg 13050 ----

35065-30-6PCB 170 --------71.55 µg/kg 13050 ----

35065-29-3PCB 180 --------70.85 µg/kg 13050 ----

52663-68-0PCB 187 --------69.55 µg/kg 13050 ----

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)

AnonymousHK1650380-001 91-20-3Naphthalene --------96.1500 µg/kg 13050 ----

208-96-8Acenaphthylene --------99.3500 µg/kg 13050 ----

83-32-9Acenaphthene --------88.5500 µg/kg 13050 ----

86-73-7Fluorene --------90.6500 µg/kg 13050 ----

85-01-8Phenanthrene --------93.0500 µg/kg 13050 ----

120-12-7Anthracene --------88.6500 µg/kg 13050 ----

206-44-0Fluoranthene --------97.7500 µg/kg 13050 ----

129-00-0Pyrene --------97.9500 µg/kg 13050 ----

56-55-3Benz(a)anthracene --------93.0500 µg/kg 13050 ----
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Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationLaboratory 

sample ID

Client sample ID Method: Compound CAS 

Number

Control 

Limit

ValueHighLowMS MSD

EP-076HK: Polycyclic Aromatic Hydrocarbons (PAHs)  (QC Lot: 4380602)  - Continued

AnonymousHK1650380-001 218-01-9Chrysene --------97.2500 µg/kg 13050 ----

205-99-2Benzo(b)fluoranthene --------91.4500 µg/kg 13050 ----

207-08-9Benzo(k)fluoranthene --------100500 µg/kg 13050 ----

50-32-8Benzo(a)pyrene --------93.5500 µg/kg 13050 ----

193-39-5Indeno(1.2.3.cd)pyrene --------80.5500 µg/kg 13050 ----

53-70-3Dibenz(a.h)anthracene --------87.9500 µg/kg 13050 ----

191-24-2Benzo(g.h.i)perylene --------86.6500 µg/kg 13050 ----

Matrix: WATER Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

RPD (%)Spike Recovery (%) Recovery Limits (%)Spike 

ConcentrationLaboratory 

sample ID

Client sample ID Method: Compound CAS 

Number

Control 

Limit

ValueHighLowMS MSD

EP-390: Triorganotins  (QC Lot: 4389504)

AnonymousHK1650510-003 56573-85-4Tributyltin --------92.04 ngSn/L 13070 ----

Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

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

321-60-8 50 1302-Fluorobiphenyl

1718-51-0 50 1304-Terphenyl-d14

EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate

2051-24-3 50 130Decachlorobiphenyl
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