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Dear Sir,

Contract No. DC/2018/05

By Hand

Relocation of Sha Tin Sewage Treatment Works to Caverns —
Site Preparation and Access Tunnel Construction
Submission of Remediation Report (RR) for Ex-Sha Tin Vehicle Detention Centre

(Revision 2) under Approved Remediation Action Plan (Version 2.3) under EP-533/2017

We refer to the further comments from EPD dated 16 Feb 2021, we would like to submit
herewith four hard copies and two electronic copies of the captioned Remediation Report
(Revision 2) and the “Response to Comments” for your approval.

Should you have any queries, please feel free to contact the undersigned at 9186 2081.

Thank you for your attention.

Yours faithfully,
For and on behalf of
China State Joint Venture
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Site Agent
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Kowloon

Hong Kong

T +852 2828 5757
F +852 2827 1823
mottmac.hk

Mott MacDonald Hong Kong Limited
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Contract No. SPW 01/2020

Independent Environmental Checker for Relocation of Sha Tin Sewage

Treatment Works to Caverns — Site Preparation and Access Tunnel
Construction

Environmental Permit No. EP-533/2017

Remediation Report for Ex-Sha Tin Vehicle Detention Centre (Revision 2)

22 March-2021
By Email

Dear Sir,

| refer to the captioned Remediation Report for Ex-Sha Tin Vehicle Detention Centre
(Revision 2) under the captioned Project, which was prepared in accordance with
Section 6.7.1.1 of the approved EIA Report and Section 5.1.1.1 of the EM&A Manual,
received by e-mail on 19 March 2021 and certified by the Environmental Team

Leader (ETL) on 22 March 2021 (ref: LES/J2019-02/CS/L095).

| have no comment on the captioned submission and hereby verify it in accordance

with Conditions 1.9 and 2.10(ii) of Environmental Permit (EP) No. EP-533/2017.

Should you have any queries regarding the captioned or require
information, please contact the undersigned at 2828 5875.

Yours faithfully
for MOTT MACDONALD HONG KONG LIMITED

Brandon Wong

Independent Environmental Checker
T +852 2828 5875
Brandon.Wong@mottmac.com

Encl.

c.c. DSD Mr. Kenneth Poon
Lam Environmental Services Limited  Mr. Derek Lo
China State Joint Venture Mr. F M Chung
Teemway Engineering Limited Mr. Thomas Yeung

any further
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By Email
By Email
By Email
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Ourref.: LES/J2019-02/CS/L095
Date : 22 March 2021

China State Joint Venture
29/F, China Overseas Building,
139 Hennessy Road,

Hong Kong

Attn: Mr. Elvis KONG

Dear Mr. TANG,

Contract No. SPW 25/2018
Environmental Team for

By Email

Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation and

Access Tunnel Construction

Submission of Remediation Report (RR) for Ex-Sha Tin Vehicle Detention Centre

under Approved Remediation Action Plan (Version 2.3)

Referring to the captioned submission received through email on 19 March 2021
(DOCUMENT NO.: TE20030/RR (REV. 2)), we have reviewed your submitted details and
hereby certify the submission in accordance with Conditions 1.9 and 2.4(ii) of Environmental

Permit (EP) No. EP-533/2017.

Should you have any queries, please contact the undersigned at 9108 0531.

Yours faithfully,
For and On Behalf Of
Lam Environmental Services Limited

i
/

Ll

Derek Lo
Environmental Team Leader

Encl.

c.C. DSD Mr. Kenneth Poon
AECOM (CRE Office) Mr. Simon Leung
Mott MacDonald Hong Kong Mr. Brandon Wong
Limited

Via email
Via email
Via email

Lam Environmental Services Limited
19/F, Remex Centre, 42 Wong Chuk Hang Road, Hong Kong
Tel: 2882 3939 Fax: 2882 3331 Web Site: http://www.lamenviro.com



Environmental Impact Assessment Ordinance (EIAO), Cap. 499
Project Title: Sha Tin Cavern Sewage Treatment Works
(Environmental Permit No. EP-533/2017)

EP Condition 2.21: Submission of Remediation Report (RR) (Rev.1)

For the ex-Vehicle Detention Centre

Responses to Comments

Item | Section Comment Response
1 R-to-C | Previous comment items (2) and
Table (8) are not addressed

ltem (2) — Please clarify the | For ltem (2) of previous comment, the sampling

sampling date for EQ2 date EQ2 is confirmed to be 28/05/2020 and the
sampling date in Table 6 was amended
accordingly

ltem (8) — Please include the | For Item (8) of previous comment, all the

discussion on solubility limit groundwater sample results  (including
groundwater collected at S1 and treated
groundwater) were found below both the most
stringent set of RBRGs and Solubility Limit as
per the clean-up target agreed in the approved
CAR/RAP. Therefore, the groundwater
treatment was completed
The above discussion of Solubility Limit was
mentioned in Section 4.5.3.1 and 4.5.3.2 for
groundwater collected at S1 and treated
groundwater respectively. The Solubility Limit
for PCRs (C17-C35) (i.e. 2.80 mg/L) was also
added in the Table 16 and Table 17 for
reference

2 Section | It seems that no oil / floatation and | Oil / Water Separator and Sedimentation Tank
4.5.1.3 & | sludge / sedimentation was found | were confirmed to apply for GW remediation.
453.2 |during the GW remediation.
Please further elaborate the | Section 4.5.1.3 and Section 4.5.3.2 were
treatment done on the | amended by clearly mentioning the groundwater

contaminated GW.

treatment was conducted by oil / water
separation and sedimentation process. All the
groundwater samples were collected after the
completion of oil / water separation and
sedimentation treatment process. Site Photo for
GW treatment was included in Appendix M




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION
(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT
FOR THE EX-VEHICLE DETENTION CENTRE AT TGLA NO. TST447

DOCUMENT NO.: TE20030/RR (REV. 2)
MARCH 2021

CLIENT

DRAINAGE SERVICES DEPARTMENT
CONSULTANT

AECOM

INDEPENDENT ENVIRONMENTAL CHECKER
MOTT MACDONALD

ENVIRONMENTAL TEAM

LAM ENVIRONMENTAL SERVICES LIMITED
MAIN CONTRACTOR

CHINA STATE JOINT VENTURE

LAND DECONTAMINATION CONTRACTOR
TEEMWAY ENGINEERING LIMITED

PREPARED & ENDORSED BY:

Yo/

THOMAS YEUNG - LAND DECONTAMINATION SPECIALIST




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

CONTENT

1.0 INTRODUCTION
1.1 Background Information
1.2 Objectives of the Report
1.3 Report Structure

2.0 GUIDELINES

3.0 SUMMARY OF CONTAMINATION

4.0

5.0

6.0

3.1 Site Investigation Results
3.2 Extent of Contamination
3.3 Remediation Methods

REMEDIATION PROGRAMME

41 Confirmatory Sampling at BH4

4.2 Bioremediation for Zone 1 Contaminated Soil at BH4

4.3 Cement Solidification for Zone 3 Contaminated Soil at BH4
4.4 Backfilling of Treated Contaminated Soil

4.5 Groundwater Treatment at S1

FIELDWORK HEALTH, SAFTEY AND ENVIRONMENTAL PRECAUTIONS

CONCLUSIONS

TEEMWAY ENGINEERING LIMITED

Page

24

26



RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

LIST OF TABLE
Page
Table 1 Soil Samples Exceeding RBRGs (Urban Residential Standard) 4
Table 2 Groundwater Samples Exceeding RBRGs (Urban Residential Standard) 4
Table 3 Estimated Volume of Contaminated Soil for Remediation 5
Table 4 Proposed Remediation Methods for the Contaminated Soil & Groundwater 5
Table 5 Confirmatory Testing Results 7
Table 6 QA/QC Samples for Confirmatory Sampling 8
Table 6A Relative Percent Difference (RPD) Values for Confirmatory Sampling 9
Table 7 Confirmed Volume of Contaminated Soil for Remediation 9
Table 8 Closure Assessment Test Results for Biopile (Zone 1 Contaminated Soil) 13
Table 9 QA/QC Samples for Biopile (Zone 1 Contaminated Soil) 14
Table 9A Relative Percent Difference (RPD) Values for Biopile 14
(Zone 1 Contaminated Soil)
Table 10 Trial Mix Test Results for TCLP 15
Table 11 Trial Mix Test Results for UCS 15
Table 12 Verification Test Results for TCLP (Zone 3 Contaminated Soil) 17
Table 13 Verification Test Results for UCS (Zone 3 Contaminated Soil) 17
Table 14 QA/QC Samples for Cement Solidification (Zone 3 Contaminated Soil) 18
Table 14A Relative Percent Difference (RPD) Values for Cement Solidification 18
(Zone 3 Contaminated Soil)

Table 15 Backfilling Summary for Treated Soil 19
Table 16 Closure Assessment Test Results for Groundwater Well (S1) 21
Table 17 Verification Test Results for Groundwater Treatment (S1) 22
Table 18 QA/QC Samples for Groundwater Treatment Tests 23
Table 18A Relative Percent Difference (RPD) Values for Groundwater Treatment 23

TEEMWAY ENGINEERING LIMITED



RELOCATION OF SHATIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

LIST OF FIGURES

Figure 1 Land Contamination Assessment Area with Hotspot Locations

Figure 2 Previously Sampling Locations at Ex-VDC with Hotspot Locations

Figure 3 Layout Plan of Underground Pipes

Figure 4 Confirmatory Sampling Locations and Contamination Extent

Figure 5 Location Plan of Biopile Setup

Figure 6 Biopile Setup for Zone 1 Contaminated Soil

Figure 7 Aeration System of Biopile for Zone 1 Contaminated Soil

Figure 8 Backfilling Layout of Treated Contaminated Soil

Figure 9 Sedimentation Setup for Groundwater Treatment

LIST OF APPENDICES

Appendix A Laboratory Reports & COC Forms for Confirmatory Testing

Appendix B Laboratory Reports & COC Forms for QA/QC Confirmatory Testing
Appendix C Laboratory Reports & COC Forms for Progress Sampling for Biopile (Zone 1)
Appendix D Laboratory Reports & COC Forms for QA/QC Testing for Biopile (Zone 1)
Appendix E Laboratory Reports & COC Forms for Biopile Condition Testing (Zone 1)
Appendix F Weekly Gas Monitoring Summary (Zone 1)

Appendix G Laboratory Reports & COC Forms for Trial Mix Test (Zone 3)

Appendix H Laboratory Reports & COC Forms for Verification Testing (Zone 3)
Appendix | Laboratory Reports & COC Forms for QA/QC Verification Testing (Zone 3)
Appendix J Laboratory Reports & COC Forms for Groundwater Confirmatory Testing
Appendix K Laboratory Reports & COC Forms for Treated Groundwater Testing
Appendix L Laboratory Reports & COC Forms for QA/QC Groundwater Testing
Appendix M Photo Record

TEEMWAY ENGINEERING LIMITED



RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

1.0

1.1

INTRODUCTION

Background Information

This Remediation Report (RR) is for the Decontamination Works of Groundwater and
Soil for the Relocation of Sha Tin Sewage Treatment Works to Caverns — Site

Preparation & Access Tunnel Construction (Contract No. DC/2018/05)

For the project of the Relocation of Sha Tin Sewage Treatment Works to Caverns,
Environmental Impact Assessment (EIA) Report was submitted and approved under
EIAO in November 2016 (No. AEIAR-202/2016). The corresponding Environmental
Permit was issued (EP No.: EP-533/2017) by the Director of Environmental Protection
(DEP) in March 2017.

Under the contract of Environmental Team Baseline Surveys for Sha Tin Cavern
Sewage Treatment Works (Contract No. SPW 09/2018), Supplementary
Contamination Assessment Plan (SCAP) (Version 3.1) and Contamination
Assessment Report and Remediation Action Plan (CAR/RAP) (Version 2.3) were
submitted and approved by Environmental Protection Department (EPD) on

December 2018 and June 2020 respectively.

For the approved CAR/RAP, the details of the site investigation works and results of
the laboratory analysis, estimation on the extent of contamination and the proposed
approach of subsequent remediation were presented. The contamination hotspots at
S1 (For Groundwater) and at BH4 (For Soil) at the Ex-Vehicle Detention Centre area
were finally identified. The Land Contamination Assessment Area with Contamination

Hotspot Locations is shown in Figure 1.

Teemway Engineering Limited was appointed as the Land Decontamination
Contractor (The Contractor) for carrying out the decontamination works at the
Ex-Vehicle Detention Centre and submit the RR in accordance with the approved
CAR/RAP.

TEEMWAY ENGINEERING LIMITED PAGE 1 OF 27
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REMEDIATION REPORT (RR)

1.2 Objectives of the Report

1.21 Objectives of this Remediation Report (RR) are to

Demonstrate the remediation works conducted for contamination Hotspots at S1
and BH4 complied with the CAR/RAP approved by EPD,;

Describe the remediation programme for groundwater treatment at S1,
Summarize results of confirmatory testing results to confirm the extent of
remediation at BH4;

Describe the remediation programme for biopile treatment for Zone 1 and cement

solidification for Zone 3 at BH4.

1.3 Report Structure

1.3.1 The remainder of this RR is structured as follow;

Section 2 presents the guidelines used for the land contamination assessment;
Section 3 presents the summary of contamination;

Section 4 presents the remediation programme;

Section 5 presents the health, safety and environmental precautions and;

Section 6 presents the conclusions of this RR.

TEEMWAY ENGINEERING LIMITED PAGE 2 OF 27



RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION
(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)
2.0 GUIDELINES
21 This RR has been prepared following the guidance and steps outlined in the EPD

published guidelines listed below;

¢ Guidance Manual for Use of Risk-Based Remediation Goals (RBRGs) for
Contaminated Land Management (hereafter refers as the “Guidance Manual”),
dated December 2007;

e Guidance Note for Contaminated Land Assessment and Remediation, dated 15
August 2007; and

e Practice Guide for Investigation and Remediation of Contaminated Land, dated

August 2011 (hereafter refers as the "Practice Guide”)

2.2 As the Guidance Manual and the Practice Guide were the latest guidelines
promulgated for use in August 2007 and August 2011 respectively, the RBRGs criteria

and the requirements stated in the Practice Guide will be adopted in the RR.

TEEMWAY ENGINEERING LIMITED PAGE 3 OF 27



RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

3.0

3.1

3.1.1

SUMMARY OF CONTAMINATION

Site Investigation Results

As mentioned in the approved CAR/RAP, a total of 10 sampling of boreholes were
conducted (i.e. S1 & S2 and BH1 to BH8) for soil and groundwater sampling at

Ex-Sha Tin Vehicle Detention Centre (Ex-VDC) Area for site investigation stage.

For soil samples, the analytical results indicate that the concentrations of Lead and
Tetrachloroethene for 2 soil samples, are higher than the relevant RBRGs (Most

Stringent Standard).

For groundwater samples, one exceedance of the RBRGs and three exceedance of

solubility limit for the concentration of C17-C35 were found.

The detected levels of the parameters greater than that in RBRGs and Solubility Limit
are displayed in Table 1 and Table 2. The Previously Sampling Locations at Ex-VDC
with Contamination Hotspot Locations extracted from the approved CAR/RAP are

displayed in Figure 2.

Table 1

Soil Samples Exceeding RBRGs (Most Stringent Standard)

Sample ID

Parameters

Detected Concentrations I

RBRGs Standard

(mglkg)

BH4-3.0-3.45m

Tetrachloroethene

0.09

0.044

BH4-5.8-6.25m

Lead

1420

255

Table 2

Groundwater Samples Exceeding RBRGs (Most Stringent Standard)

Sample ID

Parameters

Detected
Concentrations

RBRGs Standard

Solubility Limit

(mglL)

S1-wW

PCRs (C17-C35)

63.8

4.93

2.8

BH1-GW

PCRs (C17-C35)

2.9

4.93

28

BH4-GW

PCRs (C17-C35)

4.2

4.93

2.8

TEEMWAY ENGINEERING LIMITED

As mentioned in the Section 4.15 of the Approved CAR/RAP, based on the field
observation results, no visual evidence of oil sheen and petroleum odours was
observed in the samples or bailer from the groundwater sampling at BH1, BH4 and S1.
Hence, no NAPL was identified and no groundwater remediation is required for

groundwater samples with exceedance of solubility limits.
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION
(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

3.2 Extent of Contamination

3.2.1 For the contaminated soils identified in accordance with the approved CAR/RAP, the
estimated extent of contaminated soil at BH4 for remediation is outlined by a 5m x 5m
grid with the concerned sampling location located at the center of the grid. For
groundwater treatment at S1, the treatment volume should be approx. 3m® and
subject to the further confirmatory and verification sampling.

3.2.2 In accordance with the approved CAR/RAP, the contaminated soil found at BH4 has

been classified into two types, based on the contaminants present. Zone 1 soil
present the contaminated soil with Tetrachloroethene and Zone 3 soil present the
contaminated soil with Lead. The total volume of contaminated soil requiring
remediation should be 72.50m®.  The detail of contaminated soil volume is illustrated

in Table 3.

Table 3 Volume of Contaminated Soil for Remediation

. ; De!)th of . Horizontal Contaminated Soil | Contaminated Soil
Location Contaminant Contaminated Soil ; :
(m bgl) Dimension (m) Area (m?) Volume (m?)
BH4 (Zone 1) Tetrachloroethene 2.5m-3.95m 5.0m x 5.0m 25 36.25
BH4 (Zone 3) Lead 5.3m-6.75m 5.0m x 5.0m 25 36.25
Total Volume (m?) 72.50
3.3 Remediation Methods

3.3.1

Based on the approved CAR/RAP, the proposed remediation methods for different

types of contaminated soil and groundwater are summarized in Table 4.

Table 4 Proposed Remediation Methods for the Contaminated Soil & Groundwater

Type of

Proposed Remediation Method

Contamination

Zone 1 — Soil (Tetrachloroethene)

Biopile Method

Zone 3 — Soil (Lead) Cement Solidification

S1 — Water (C17-C35) Oil / Water Separation

TEEMWAY ENGINEERING LIMITED
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4.0

4.1

4.1.1

41.1.1

41.1.2

41.1.3

4.1.2

41.21

REMEDIATION PROGRAMME

Confirmatory Sampling at BH4

Sampling Locations & Depths

The soil samples were tested only for the contaminants exceeding RBRGs at the
concerned locations listed in Table 1. In case a confirmatory sample exceeded the
RBRGs limits, additional samples were collected in 1.0m increments horizontally and
0.5m vertically, depending on the relative position of the confirmatory sample to the
original contaminated sample. If the laboratory result of the confirmatory sample is
higher than the RBRGs standards, additional confirmation samples will be collected

until the concentrations are below the RBRGs standards.

As per mentioned in the approved CAR/RAP, the presence of two existing
underground pipes (DSD Rising Mains) with dia. 1400 were located near the south
side of BH4. Underground utility detection by competent person was conducted and
two trial trenches were excavated to identify and confirm the actual location of the

underground pipes.

According to the finding of trial trenches excavation and surveyed record of the
alignment of underground pipes, the pipes are located at 2.42m below ground level
and the nearest edge of pipe is approx. 3.4m apart from the BH4. Due to the safety
reason, the DSD Rising Mains should be well protected against potential damage or
disturbance. No excavation work is allowed within the protection zones of such
underground pipes which are 0.9m from the edge of the pipe in order to maintain the
stability of the underground pipes. Therefore, confirmatory sampling works are not
feasible to carry out within the protection zone of DSD Rising Mains and the
confirmatory sample location at south side of BH4 should be shifted to the nearest
and feasible location, i.e. 0.9m from the edge of underground pipes. The Layout Plan

of Underground Pipes is shown in Figure 3.

Sampling Methodology

Soil samples at mentioned depths were collected by rotary dry drilling method (i.e.
without the use of flushing medium). All equipment in contact with soil was
decontaminated thoroughly between each two sampling events to prevent

cross-contamination. The equipment was first cleaning with laboratory-grade

TEEMWAY ENGINEERING LIMITED PAGE 6 OF 27
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4.1.2.2

4.1.3

4.1.3.1

41.3.2

(phosphate-free) detergent, rinsed with thoroughly by distilled water, finally steam
cleaned by distilled water. A clean area immediately adjacent to the sampling location
was established, using a plastic sheet or tarpaulin, on which all cleaned equipment

was placed.

All soil samples were scooped with stainless steel ladles or spoons into glass
containers provided by the laboratory, ALS Technichem (HK) Pty. Ltd. (ALS), which is
accredited under Hong Kong Laboratory Accreditation Scheme (HOKLAS) for all
required laboratory test methods and headspace in the containers was minimized.
The samples were stored within an ice chest between 0°C and 4°C but not frozen

and delivered to the laboratory for analysis on the same day of collection.

Confirmatory Testing Results

Total of thirteen (13) samples (excluding duplicate sample) were collected at BH4
during the period from 22 May 2020 to 05 June 2020. Testing of the confirmatory

samples was performed by ALS.

Confirmatory soil samples were collected and analysed until all collected samples
are below RBRGs standards. The testing results of confirmatory samples are
summarized in Table 5 and the complete laboratory reports for confirmatory test are

attached in Appendix A.

Table 5§ Confirmatory Testing Results

Concerned Samplin Result RERG Below
Leatioh Contaminant | Location D:teg Sample ID Report ID (mglkg) Limit(! RBRGs
9% | (malkg) | Limit? (YIN)

Top |01/06/2020] BHA-1T (25m-3.0m) | HK2020326 | <0.04 v

Bottom |01/06/2020] BH4-1B (3.45m-3.95m) | HK2020329 | <0.04 Y

Sidewall |22105/2020] BHA1S (3.0m-35m) | HK2019319 | <0.04 Y

Tetrachloroethene g sowall [26/05/2020] BHA-IW (3.0m35m) | HKk2otes41 | <ooa | 0444 Y

Sidewall |27/05/2020] BHA4-IN (3.0m-3.5m) | HK2019838 | <0.04 Y

Sidewall |29/05/2020] BHA-IE (3.0m-3.5m) | HK2020130 | <0.04 Y

. Top  |02/06/2020] BHA-3T (5.3m-5.8m) | HK20204%8 | 45 Y

Bottom |02/06/2020] BH4-3B (6.25m-6.75m) | HK2020500 | 102 Y
Sidewall [23/05/2020| BHA-3S (5.8m6.3m) | HK2019397 | 362 E(E;f;dsead)

LEad Sidewall |05/06/2020| BH4-35a (5.8m6.3m) @ | HK20212% | 45 | v

Sidewall |26/05/2020] BH4-3W (5.6m6.3m) | HK2019627 | 240 Y

Sidewall |28/05/2020] BHA-3N (5.8m6.3m) | HK2019939 | 42 Y

Sidewall |29/05/2020] BHA4-3E (5.8m-6.3m) | HK2020131 | 42 Y

Remark:

(1)  According to the approved CAR/RAP, the most stringent set of RBRGs (i.e. the lowest criteria among “Urban
Residential — RBRGs", “Rural Residential — RBRGs", “Industrial - RBRGs” and “Public Parks — RBRGs”") for

particular Chemicals of Concern (COCs) is adopted for soil clean-up target.

TEEMWAY ENGINEERING LIMITED
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(2

41.4

4.1.4.1

4.14.2

Since the two existing underground pipes (DSD Rising Mains) with dia. 1400 were located near the south side of
BH4, it should be well protected against potential damages or disturbance. According to the surveyed record of the
alignment of underground pipes, it was found that the closest point (i.e. BH4-S) has only a clearance of 900mm
away from the edge of the pipes. In order to minimize the risk to damage the pipes during decontamination
process, no excavation work is allowed within the protection zone for at least 900mm clearance distance from the
edge of pipes for the sake of safety and stability to the existing pipes. Therefore, BH4-3Sa (5.8m-6.3m) finally was
shifted to the nearest and feasible location (i.e. 900mm from the edge of pipes and 1000mm from BH4-3S along
south sidewall) for confirmatory sample collection. According to the laboratory analysis result of BH4-3Sa, the
concentration of Lead is found within the most stringent RBRGs Standard. In considering the site constraints and
the laboratory results, the actual boundaries of Lead-contaminated zone (Zone 3) is proposed as shown in Table 7.
The confirmatory sampling locations and contamination extent are illustrated in Figure 4.

QA/QC Sample Results

A field quality assurance / quality control (QA/QC) programme was implemented,
which comprised of 1 duplicate, 1 equipment blank and 1 field blank for every 20
samples collected and 1 trip blank for every trip with samples that require the
analysis of VOCs. The trip blank was pre-prepared in the laboratory, stored in the ice
chest with the samples, and delivered back to the laboratory for analysis. The rest of
the QA/QC samples are prepared on-site and stored and delivered with the soll

samples.

According to the QA/QC programme, two (2) duplicate samples, five (5) trip blank
samples, two (2) field blank samples and two (2) equipment blank samples were
collected. A list of QA/QC samples is presented in Table 6 and Table 6A and the
laboratory reports for the relevant QA/QC samples are attached in Appendix B.

Table 6 QA/QC Samples for Confirmatory Sampling

QA/QC Sample | Sampling Date Sample ID Report ID Associated Sample(s) Testing Parameter
Duplicate Sample 26/05/2020 DUP1 HK2019647 BH4-1W (3.0m-3.5m) Tetrachloroethene
i P 26/05/2020 DUP2 HK2019629 BH4-3W (5.8m-6.3m) Lead
22/05/2020 TB1 HK2019329 BH4-1S (3.0m-3.5m)
26/05/2020 TB2 HK2019649 BH4-1W (3.0m-3.5m)
i 27/05/2020 TB3 HK2019841 BH4-1N (3.0m-3.5m)
Tetrachloroeth
Trip Blank 29/05/2020 TB4 HK2020132 | BHA4-1E (3.0m-3.5m) elrachioroeene
BH4-1T (2.5m-3.0m)
01/06/2020 TB5 HK2020328 BHA-1B (3.45m-3.95m)
Field Blank 26/05/2020 FB1 HK2019654 BH4-1W (3.0m-3.5m) Tetrachloroethene
26/05/2020 FB2 HK2019624 BH4-3W (5.8m-6.3m) Lead
Equioment Blank 27/05/2020 EQ1 HK2019843 BH4-1N (3.0m-3.5m) Tetrachloroethene
p 28/05/2020 EQ2 HK2019940 BH4-3N (5.8m-6.3m) Lead
TEEMWAY ENGINEERING LIMITED PAGE 8 OF 27
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Table 6A Relative Percent Difference (RPD) Values for Confirmatory Sampling

Duplicate Sample Associated Sample .
Testing RPD
Result Result P
SampleID | ReportID Sample ID Report ID arameter
P P (mglkg) P P (mglkg)
DUP1 HK2019647 | <0.04 BH4-1W(3.0m-3.5m) | HK2019641 <0.04 |Tetrachloroethene| 0.0%
DUP2 HK2019629 235 BH4-3W(5.8m-6.3m) | HK2019627 240 Lead 2.1%
4.1.4.3  All parameters tested for trip blank samples, field blank samples and equipment

blank samples are below the laboratory reporting limits.

4.1.4.4 The laboratory QA/QC sample results included surrogate recoveries, matrix spike
sample, laboratory duplicate samples and method blanks and met their respective
requirements.
4.1.4.5 The relative percent difference (RPD) value calculated from the soil duplicate sample
was below the 50% acceptable limit. Based on the review of QA/QC sample results,
all laboratory results for the confirmatory samples are useable and reliable.
4.1.5 Confirmation of Contaminated Soil Extent
4.1.51 The excavation boundaries for contaminated soil were indicated on site in
accordance with the results of the confirmatory samples to ensure that all agreed and
confirmed contaminated soil should be excavated for treatment.
4.1.5.2 For Zone 1 Contamination Soil, total about 36.25m® of the tetrachloroethene
contaminated soil was estimated from 2.5m to 3.95m below ground level. For Zone 3
Contamination Soil, total about 36.25m? of the lead contaminated soil was estimated
from 5.3m to 6.75m below ground level. The excavation area of agreed and
confirmed contaminated soil is shown in Figure 4 and the summary of excavated
contaminated soil is shown in Table 7.
Table 7 Confirmed Volume of Contaminated Soil for Remediation
Depth of Thickness of Horizontal Contaminated | Contaminated
Location Contaminant Contaminated | Contaminated | Dimension Soil Area Soil Volume
Soil (m bgl) Soil (m) (m) (m?) (m3)
BH4
Tetrachloroethene 2.5-3.95 1.45 5.0x5.0 25 36.25
(Zone 1)
BH4
Lead 5.36.75 1.45 50x5.0 25 36.25
(Zone 3)
Total Volume of Contaminated Soil (Zone 1 + Zone 3) (m?) 72.50
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4.2

4.2.1

4211

4212

4.21.3

4.21.4

4215

4216

Bioremediation for Zone 1 Contaminated Soil at BH4
Remediation Method

In accordance with the approved CAR/RAP, on-site bioremediation followed by on-site
backfilling as far as practicable is recommended to treat the Zone 1 Contaminated

Soil at BH4 (Contamination Parameter: Tetrachloroethene).

Bioremediation by Biopile Method has been proven to be both technologically and
cost effective in treating organic-contaminated soil, especially in large amounts. It
makes use of natural biological processes to turn contaminants into harmless

products, ultimately to carbon dioxide, water and simple inorganic compounds.

The excavation boundaries for Zone 1 Contaminated Soil were indicated on site in
accordance with the existing site boundary and the final confirmatory sample to
ensure that all contaminated soil was excavated for treatment. The location plan for

contaminated soil extent for excavation is shown in Figure 4.

During the excavation of clean soil above Zone 1 Contaminated Soil, the excavation
tools reached the soil approx. 0.3m above the contaminated area to avoid any

potential contamination to the excavation equipment.

In order to prevent cross-contamination between contaminated soil and clean soil, the
excavated Zone 1 Contaminated Soil was excavated and delivered to the
pre-fabricated biopile treatment area with bund wall at surrounding and impermeable
sheeting at bottom. The detail of biopile setup can be referred to Section 4.2.2. The
biopile treatment area for Zone 1 Contaminated Soil was set up approx. 20m from
BH4 to provide sufficient spatial separations. The stockpiled contaminated soil was
enclosed by physical barriers and covered by impermeable sheeting with clear

labelling.

For the excavation equipment in contact with contaminated soil and clean soil, they
should be washed by phosphate-free detergent and decontaminated by steam
cleaning. The relevant record photo for cross-contamination prevention should be

referred to Appendix M.
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4.2.2

4221

4222

4223

42.2.4

4225

4.2.3

4.2.3.1

Construction of Biopile System

Prior to the biopile construction, the designated biopile area was levelled and cleared
of any obstacles that may puncture the integrity of the liner. The size of Biopile for
Zone 1 contaminated soil is 7m (Length) x 6m (Width) x 1m (Height). The inclined
slope at the Biopile edges should be about 30°. The location plan of biopile setup was

illustrated in Figure 5.

The biopile base consisted of three layers of protective membranes; including
geotextile cushion layer, high-density polyethylene (HDPE) impermeable layer and
‘Tenflow’ drainage layer. Concrete bund was also built around the perimeter of the
biopile, which serves as the physical barrier to prevent the leachate from
seepage/leakage. The HDPE liner was made large enough to cover the based and
concrete bund. Moreover, the leakage test of the used HDPE liner of the biopile base
was conducted to confirm that the biopile base was well developed and no leakage of

the biopile base would occur.

Leachate collection sump pits were also constructed at the lowest point of biopile
system to collect the leachate generated from the operation of the biopiling. During
the biopile operation, no leachate generated from the biopile system, hence, no

leachate was collected and returned to the biopile systems.

In addition, an aeration system was established to ensure sufficient air provided to the
biopiles in which hydrocarbon-degrading bacteria will consume oxygen during the
bio-degradation process. The aeration system was operated in the extraction mode. A
carbon filter system was installed, operated and maintained to remove any Total

Organic Compounds (TOC) from the biopile before releasing to the atmosphere.

The set-up of biopile system and aeration system for the biopiles are shown in

Figures 6 and Figure 7 respectively.

Sampling Methodology

As presented in the approved CAR/RAP, one soil sample per 10m® of the
contaminated soil in the biopile should be collected for progress monitoring. In this
connection, based on the volume of the contaminated soil within the biopiles, Biopile
for Zone 1 contaminated soil (about 36.25m3) was evenly divided into four (4)

sampling zones respectively. In each sampling zone, soil sample was collected for
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4232

4233

4234

4.2.3.5

424

4.2.41

laboratory analysis for monitoring the progress of remediation.

During the biopile operation, regularly progress sampling event (including the analysis
of pH, moisture content, nutrients (e.g. Nitrogen(N), Phosphorus(P), Potassium(K)),
total bacterial count, target contaminants) was carried out for Biopile. The objective of
the progress sampling event is to maintain the progress of contaminant cleanup, and
to ensure suitable conditions of the soil to support microbial growth. Moreover, soil
gas (including Oxygen, Carbon Dioxide, Methane, Volatile Organic Compound (VOC))
was weekly monitored at the inlet point of the carbon filter. Weekly gas monitoring at
inlet of the carbon filter and the exhaust point of the aeration system (VOC and
Hydrogen Sulfide) was also conducted. Summary of weekly soil gas monitoring

results is presented in Appendix F.

According to Section 7.20 of the approved CAR/RAP, the remediation should be
considered completed until three samples with tetrachloroethene levels measured at

below the RBRGs is recorded.

All equipment in contact with soil was decontaminated thoroughly between each two
sampling events to prevent cross-contamination. The equipment was first cleaning
with laboratory-grade (phosphate-free) detergent, rinsed with thoroughly by distilled
water, finally steam cleaned by distilled water. A clean area immediately adjacent to
the sampling location was established, using a plastic sheet or tarpaulin, on which all

cleaned equipment was placed.

All soil samples were scooped with stainless steel ladles or spoons into glass
containers provided by the laboratory, ALS Technichem (HK) Pty. Ltd. (ALS), which is
accredited under Hong Kong Laboratory Accreditation Scheme (HOKLAS) for all
required laboratory test methods and headspace in the containers was minimized.
The collected soil samples were stored within an ice chest between 0°C and 4°C but

not frozen and delivered to the laboratory for analysis on the same day of collection.

Laboratory Results of Closure Assessment for Biopile System

Biopile for Zone 1 contaminated soil was divided into four sampling zones (namely
from A to D) based on the volume of contaminated soil (about 36.25m?3). The layout of
the sampling zones A to D were illustrated in Figure 6. Thus, a total of three rounds of
soil samples for biopile closure assessment were collected to analyze for
Tetrachloroethene in starting from 15 August 2020 to 05 October 2020.
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4242 The laboratory test results of closure assessment sampling at Biopile for Zone 1
contaminated soil are summarized in Table 8 and the complete laboratory reports and
the relevant COC forms are attached in Appendix C.
Table 8 Closure Assessment Test Results for Biopile (Zone 1 Contaminated Soil)
Below
Samplin Result Clearrup Clean-u
Stage Contaminant pling Sample ID Report ID Target (1) P Remark
Date (mg/ka) (malkg) Target?
glkg (YIN)
BH4-BIOPILE 1A | HK2032768-001 | <0.04 Y 1% Achievement
BH4-BIOPILE 1B | HK2032768-002 | <0.04 Y
st
1%t Round | Tetrachloroethene | 31/08/2020 BHA-BIOPILE 1C | HK2032768-003 | <0.04 0.0444 v Ac;fs(élsc;s;:(r;t
BH4-BIOPILE 1D | HK2032768-004 | <0.04 Y
BH4-BIOPILE 2A | HK2035045-001 | <0.04 Y ond Achievement
BH4-BIOPILE 2B | HK2035045-002 | <0.04 Y
d
2md Round | Tetrachloroethene| 14/09/2020 BHA-BIOPILE 2G | HK2035045-003 | <0.04 0.0444 v AoSfS(;I:Ssn:J;t
BH4-BIOPILE 2D | HK2035045-004 | <0.04 Y
BH4-BIOPILE 3A | HK2037496-001 | <0.04 Y 3 Achievement
BH4-BIOPILE 3B | HK2037496-002 | <0.04 Y
d
34 Round | Tetrachloroethene| 05/10/2020 BHA-BIOPILE 3C | HK2037496-003 | <0.04 0.0444 v Ac;fs(;Isc;sr:]J:t
BH4-BIOPILE 3D | HK2037496-004 | <0.04 Y
Remark:

(1) According to the approved CAR/RAP, the most stringent set of RBRGs (i.e. the lowest criteria among “Urban
Residential - RBRGs", “Rural Residential — RBRGs", “Industrial — RBRGs” and “Public Parks — RBRGs") for

particular Chemicals of Concern (COCs) is adopted for soil clean-up target.

425

4251

425.2

QA/QC Sample Results

A field quality assurance / quality control (QA/QC) programme was implemented,

which comprised of 1 duplicate, 1 trip blank and 1 field blank for every 20 samples

collected and 1 equipment blank per set of sampling tools. The trip blank was

pre-prepared in the laboratory, stored in the ice chest with the samples, and delivered

back to the laboratory for analysis. The rest of the QA/QC samples are prepared

on-site and stored and delivered with the soil samples.

There are total twelve (12) soil samples collected from Biopile. According to the

QA/QC programme, one (1) duplicate samples, one (1) trip blank, one (1) field blank

samples and one (1) equipment blank samples were collected. A list of QA/QC

samples is presented in Table 9 and Table 9A and the laboratory reports and COC

forms for the relevant QA/QC samples are attached in Appendix D.
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Table 9 QA/QC Samples for Biopile (Zone 1 Contaminated Soil)

QA/QC Sample | Sampling Date Sample ID Report ID Assas:':;:::z;! Testing Parameter
Duplicate Sample | 31/08/2020 BH4-BIOPILE DUP-1 | HK2032779 BH4-BIOPILE 1A Tetrachloroethene
31/08/2020 BH4-BIOPILE TB-1 HK2032791 | BH4-BIOPILE 1A-1D | Tetrachloroethene
Trip Blank 14/09/2020 BH4-BIOPILE TB-2 HK2035053 | BH4-BIOPILE 2A-2D | Tetrachloroethene
05/10/2020 BH4-BIOPILE TB-3 HK2037502 | BH4-BIOPILE 3A-3D | Tetrachloroethene
Field Blank 31/08/2020 BH4-BIOPILE FB-1 HK2032782 BH4-BIOPILE 1A Tetrachloroethene
Equipment Blank | 31/08/2020 BH4-BIOPILE EQ-1 HK2032788 BH4-BIOPILE 1A Tetrachloroethene

Table 9A Relative Percent Difference (RPD) Values for Biopile (Zone 1 Contaminated Soil)

Duplicate Sample Associated Sample .
Testing RPD
Result Result P
Sample ID Report ID Sample ID Report ID arameter
' PO | (mglkg) P P (mglkg)
BH4-BIOPILE DUP-1 |HK2032779| <0.04 | BH4-BIOPILE 1A |HK2032768-001| <0.04 |Tetrachloroethene| 0.0%

4253

4254

4.2.5.5

4.2.6

4.2.6.1

426.2

TEEMWAY ENGINEERING LIMITED

All parameters tested for trip blank sample, field blank sample and equipment blank

samples were below the laboratory reporting limits.

The laboratory QA/QC sample results included surrogate recoveries, matrix spike
sample, laboratory duplicate samples and method blanks and met their respective

requirements.

The relative percent difference (RPD) value calculated from the soil duplicate sample
was below the 50% acceptable limit. Based on the review of QA/QC sample results,
all laboratory results for the confirmatory samples are considered useable and

reliable.

Biopile Condition Testing Results

To ensure suitable conditions of the soil in the biopiles to support micorobial growth,
the analysis of pH, moisture content, nutrients (including Nitrogen, Phosphorus &
Potassium), total bacterial number (including Total Bacteria Count and Hydrocarbon
Utilising Bacteria) was monthly conducted for soil samples collected in each sampling

zone of the biopiles.

The laboratory result summary, laboratory reports and COC forms for biopile condition

testing are attached in Appendix E.
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4.3

4.3.1

4311

Cement Solidification for Zone 3 Contaminated Soil at BH4

Trial Mixing

Trial mixing was performed under the supervision of Land Contamination Specialists

from the Contractor to determine the optimal mixing ratio prior to full-scale cement

solidification. Soil for trial mixing was collected from approx.. 5.8m bgl at BH4. Four

cement/soil ratio by weight were tested, i.e. 5%, 10%, 15% and 20% respectively.

Water was added at approx. 1:1 ratio to cement for mixing.

4.3.1.2 Samples were also collected for Toxicity Characteristic Leaching Procedure (TCLP)

and Unconfined Compressive Strength (UCS) testing to examine whether the treated

soil meets the required targets. TCLP testing was performed by ALS Technichem (HK)
Pty. Ltd. (ALS) in accordance with the Universal Treatment Standards of U.S. and

UCS testing was performed by Castco Testing Centre Ltd. (Castco) in accordance

with Construction Standard CS1:1990 Testing Concrete of Civil Engineering and
Development Department (CEDD), both are HOKLAS accredited laboratory.

4.3.1.3 All TCLP concentrations were below the TCLP remediation target and all the UCS test

results were complied with the UCS requirement (i.e. >1.0 MPa) with 4-day settlement

period. The laboratory results are summarized in Table 10 & Table 11 respectively

and the complete laboratory reports for Trial Mix Tests are attached in Appendix G.

Table 10 Trial Mix Test Results for TCLP

Below
Concerned| Testing | Cement/ | Sampling TCLP Test T.CL.P the TCLP
. P Sample ID Report ID Result Limit L
Location | Parameter | Soil Ratio Date Limit?
(mg/L) | (mglL) (YIN)
5% 22/08/2020 | BH4-TM TCLP-5% | HK2031860-001 <0.1 Y
BH4 Lead 10% 22/08/2020 | BH4-TM TCLP-10% | HK2031860-002 <0.1 <0.75( Y
(Zone 3) 15% 22/08/2020 | BH4-TM TCLP-15% | HK2031860-003 <0.1 ’ Y
20% 22/08/2020 | BH4-TM TCLP-20% | HK2031860-004 <0.1 Y
Table 11 Trial Mix Test Results for UCS
Concerned| Cement/ Sampling sample ID UCS Test Result | UCS Requirement An:e:i::;l:g;
Location | SoilRatio | Date P (MPa)® (MPa) a N
5% 22/08/2020 | BH4-TM UCS-5% 25 Y
BH4 10% 22/08/2020 | BH4-TM UCS-10% 3.0 ey Y
(Zone 3) 15% 22/08/2020 | BH4-TM UCS-15% 4.0 ' Y
20% 22/08/2020 | BH4-TM UCS-20% 6.0 Y

4.3.1.4 According to the above results of trial mixing and more conservative approach, 10%

cement / soil ratio was adopted with approximate 4-day curing time was adopted for

TEEMWAY ENGINEERING LIMITED
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43.2

4.3.2.1

4322

4.3.2.3

4324

4.3.25

4.3.2.6

4.3.2.7

full scale remediation.

Implementation of Cement Solidification

The excavation boundaries for contaminated soil were indicated on site in accordance
with the existing site boundary and the final confirmatory sample to ensure that all
contaminated soil was excavated for treatment. The location plan for contaminated

soil extent for excavation is shown in Figure 4.

During the excavation of clean soil above Zone 3 Contaminated Soil, the excavation
tools reached the soil approx. 0.3m above the contaminated area to avoid any

potential contamination to the excavation equipment.

In order to prevent cross-contamination between contaminated soil and clean soil, the
excavated Zone 3 Contaminated Soil was excavated and delivered to the container
skip for storage and treatment by cement solidification process. The cement
solidification treatment area for Zone 3 Contaminated Soil was set up approx. 10m
from BH4 to provide sufficient spatial separations. The stockpiled contaminated soil

was covered by impermeable sheeting with clear labelling.

For the excavation equipment in contact with contaminated soil and clean soil, they
should be washed by phosphate-free detergent and decontaminated by steam
cleaning. The relevant record photo for cross-contamination prevention should be

referred to Appendix M.

The contaminated soil was screened to remove rock fragments and other debris prior
to cement solidification. Oversize materials (i.e. cobble, boulder etc.) within the extent
of contaminated soil were sorted out and then steam-cleaned at 60°C for material

surface to remove surface contaminants and then handled with other treated soil

The contaminated soil was delivered to a container skip with measured dimension in
for start cement solidification (i.e. 10m?® for each batch). The calculated quantity of
cement and water were added for soil mixing. The treated soil then was delivered to
the designated backfilling area for stockpiling and waiting for the corresponding test

results of TCLP and UCS testing.

Finally, 36.25m? of Zone 3 Contaminated Soil was excavated and treated for cement

solidification during the period from 22 August 2020 to 02 September 2020.
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4.3.3 Verification Test

4.3.3.1 As the treated soil will be backfiled on-site as far as practicable, the Toxicity
Characteristic Leaching Procedure (TCLP) requirement of Universal Treatment
Standard (UTS) and the unconfined compressive strength (UCS) requirement should
be met. The laboratory results are summarized in Table 12 & Table 13 respectively
and the complete laboratory reports for Verification Tests are attached in Appendix H.
4.3.3.2 In considering the cement solidification was conducted in difference batches, one
sample was collected for every 10m? of solidified soil or for daily basis for laboratory

analysis.

4.3.3.3 The sampling equipment was first cleaning with laboratory-grade (phosphate-free)
detergent and then rinsed with thoroughly by distilled water. A clean area immediately
adjacent to the sampling location was established, using a plastic sheet or tarpaulin,
on which all cleaned equipment was placed.

4.3.3.4 Samples were collected for Toxicity Characteristic Leaching Procedure (TCLP) and
Unconfined Compressive Strength (UCS) testing to examine whether the treated soil
meets the required targets. TCLP testing was performed by ALS Technichem (HK) Pty.
Ltd. (ALS) in accordance with the Universal Treatment Standards of U.S. and UCS
testing was performed by Castco Testing Centre Ltd. (Castco) in accordance with
Construction Standard CS1:1990 Testing Concrete of Civil Engineering and
Development Department (CEDD), both are HOKLAS accredited laboratory.

Table 12 Verification Test Results for TCLP (Zone 3 Contaminated Soil)

Below the

Concerned | Testing .c.e mer_it ToLF Tt TCLP Limit | TCLP
: Solidification & Sample ID Report ID Result i

Location | Parameter i (mglL) Limit?

Sampling Date (mglL)

(YIN)
31/08/2020 BH4-CS TCLP-1 HK2033402 <0.1 Y
BH4 Lead 01/09/2020 BH4-CS TCLP-2 | HK2033409 <0.1 <075 Y
(Zone 3) 01/09/2020 BH4-CS TCLP-3 | HK2033412 <0.1 ' Y
02/09/2020 BH4-CS TCLP4 | HK2033414 <0.1 Y

Table 13 Verification Test Results for UCS (Zone 3 Contaminated Soil)

Concerned| Cement I/‘::lzln?::‘f’ UCSTest | UCS | Meetthe UCS
Location Solidification & Solidified Soil Sample ID ReportID | Result |Requirement| Requirement?
Sampling Date (m) (MPa) (MPa) (YIN)
31/08/2020 <10.0 BH4-CSUCS-1 | 516321 3.0 Y
BH4 01/09/2020 <200 BH4-CSUCS-2 | 518611 3.5 1.0 Y
(Zone 3) 01/09/2020 ) BH4-CSUCS-3 | 518612 2.0 ' Y
02/09/2020 <10.0 BH4-CSUCS4 | 519611 3.5 Y
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4.3.3.5 All TCLP concentrations were below TCLP limit, and thus the remediation of Zone 3
Contaminated Soil was completed successfully. UCS testing results of all tested
samples were higher than the minimum requirement of 1.0 MPa, and hence the
treated soil is deemed suitable for on-site backfilling or reuse at other outlets (e.g.
public fill reception facilities).

43.4 QA/QC Sample Result

4.3.4.1 A field quality assurance / quality control (QA/QC) programme was implemented,
which comprised of 1 duplicate, 1 field blank and 1 equipment blank for every 20
samples collected. The QA/QC samples are prepared on-site and stored and
delivered with the soil samples.

4.3.4.2 Since four (4) verification test sample were collected. According to the QA/QC
programme, one (1) duplicate sample, one (1) field blank sample and one (1)
equipment blank sample were collected. A list of the QA/QC samples is presented in
Table 14 and Table 14A and the complete laboratory analytical reports for QA/QC

samples are attached in Appendix I.

Table 14 QA/QC Samples for Cement Solidification (Zone 3 Contaminated Soil)

QA/QC Sample Sampling Date Sample ID Report ID Associated Sample
. BH4-CS TCLP-DUP-1 HK2033406 BH4-CS TCLP-2
Duplicate Sample 01/09/2020 BH4-CS UCS-DUP-1 518610 BH4-CS UCS-2
Field Blank 31/08/2020 BH4-CS FB-1 HK2032792 BH4-CS TCLP-1
Equipment Blank 31/08/2020 BH4-CS EQ-1 HK2032793 BH4-CS TCLP-1

Table 14A Relative Percent Difference (RPD) Values for Cement Solidification (Zone 3

Contaminated Soil)

Duplicate Sample Associated Sample Testing =D
Sample ID Report ID Result Sample ID Report ID Result Parameter
BH4-CS TCLP-DUP-1| HK2033406 | <0.1 mg/L | BH4-CS TCLP-2 | HK2033409 | <0.1mg/L | TCLP-Lead | 0.0%
BH4-CS UCS-DUP-1 518610 2.5MPa | BH4-CSUCS-2 518611 3.5 MPa UCS 33.3%

4.3.4.3 All parameters tested for field blank sample and equipment blank sample are below
the laboratory reporting limits.
4.3.4.4 The laboratory QA/QC sample results included surrogate recoveries, matrix spike

sample, laboratory duplicate samples and method blanks and met their respective

requirements.
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4.3.4.5

4.4

4.4.1

442

The relative percent difference (RPD) value calculated from the soil duplicate sample
was below the 50% acceptable limit. Based on the review of QA/QC sample results,

all laboratory results for the confirmatory samples are useable and reliable.

Backfilling of Treated Contaminated Soil

In accordance with the Approved CAR/RAP, the treated contaminated soil should be

backfilled at the locations within the site boundary with the following criteria;

e located under a layer of clean fill of at least 0.5m thick (excluding any
underground utilities);

e At a horizontal distance of more than 30m away from any stream or watercourse;

e Broken into materials of a maximum size of 250mm for backfilling;

¢ Not used for any structural or landscaping purposes.

Upon the completion of Biopile process for Zone 1 contaminated soil and Cement
Solidification for Zone 3 contaminated soil respectively, the treated soil then was
backfilled to the original position of the excavated pit at BH4. According to the site
measurement record, the bulk backfilling volume for Treated Contaminated Soil for
Zone 1 and Zone 3 are approx. 39.25m?% and 50.50m? respectively. All the treated
contaminated soil was backfilled to the original location without any surplus disposal /
reuse outside site boundary. The backfiling layout of treated contaminated soil is

illustrated in Figure 8 and the backfilling summary of treated soil is listed in Table 15.

Table 15 Backfilling Summary for Treated Soil

i Approx. Depth of Horizontal Bulk Backfilling
At Dsteripon Backfilling (m bgl) Dimension (m) Volume (m3)
1. |Treated Zone 1 Soil by Biopile Process 1.13m-2.70m 5.0m x 5.0m 39.25
2. |Treated Zone 3 Soil by Cement Solidification 4.73m-6.75m 5.0m x 5.0m 50.50
4.5 Groundwater Treatment at S1
451 Remediation Method for Groundwater
4511 In accordance with the approved CAR/RAP, a simplified oil / water separator system

was constructed for treating the contaminated groundwater at S1. The operation of
groundwater treatment was started from 08 July 2020 to 13 July 2020. The

sedimentation setup for groundwater treatment is shown in Figure 9.
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4.51.2

4513

45.2

4.5.2.1

45.22

4523

An automatic water pump with water level sensor was applied to extracted the
groundwater at S1. The extracted groundwater then was passed through a skimmer

device to remove the NAPL (if any) and passed to a sedimentation tank.

During the groundwater treatment operation, the groundwater was extracted to oil /
water separator system and then sedimentation tank for natural sedimentation as
mentioned in Section 4.5.1.1. The oil / water separator system was equipped with
sand filter (Inlet) and oil skimmer. In order to enhance the treatment efficiency,
activated carbon filter was also applied. After over 8 hours of retention time for
natural sedimentation, no abnormal smell, colour and non-aqueous phase liquid
(NAPL) in the extracted groundwater and no sludge at the water bottom was
observed. Since the groundwater treatment was operated effectively, adding
coagulant and the corresponding Jar Test are considered to be not applicable. The
treated groundwater then was drained to a storage tank (Volume: 1m?3) for further

verification test to ensure the treatment of groundwater was completed.

Sampling Methodology

As referring to Section 5.4 and 5.5 of the approved CAR/RAP, 3 consecutive
groundwater samples should be collected from the existing groundwater well at S1 for
laboratory testing to determine if the volume of groundwater should be treated. If any
exceedance were recorded within the 3 samples, then the treatment procedures
should be repeated until 3 consecutive samples complying with RBRG standard could
be obtained. If a 3 consecutive groundwater samples complied with the RBRG
standard, then it indicates that all contaminated water has already been collected for

treatment.

In accordance with Section 7.6 of the approved CAR/RAP, a sample for every 1m? of
treated groundwater should be obtained to determine if the groundwater is treated to
below the relevant RBRG standard. If exceedance was found, the water should be
re-treated until at least 3 samples of the treated groundwater are tested with levels

below RBRG standard.

All equipment in contact with soil was decontaminated thoroughly between each two
sampling events to prevent cross-contamination. The equipment was first cleaning
with laboratory-grade (phosphate-free) detergent, rinsed with thoroughly by distilled
water, finally steam cleaned by distilled water. A clean area immediately adjacent to

the sampling location was established, using a plastic sheet or tarpaulin, on which all
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45.2.4

453

4.5.3.1

Table 16

cleaned equipment was placed.

All groundwater samples were collected by Teflon balier into the glass containers
provided by the laboratory, ALS Technichem (HK) Pty. Ltd. (ALS), which is accredited
under Hong Kong Laboratory Accreditation Scheme (HOKLAS) for all required
laboratory test methods and headspace in the containers was minimized. The
collected soil samples were stored within an ice chest between 0°C and 4°C but not

frozen and delivered to the laboratory for analysis on the same day of collection.

Groundwater Testing Results

After extracting 1m3 of groundwater from S1 for treatment, three (3) consecutive
groundwater samples for closure assessment were collected from groundwater well at
S1 on 13 July 2020. During the groundwater sampling process at S1, the groundwater
sample was clear without turbidity and no abnormal smell, colour and non-aqueous
phase liquid (NAPL) was observed. According to the laboratory reports, all the three
groundwater sample results are found below both the most stringent set of RBRGs
and Solubility Limit as per the clean-up target agreed in the approved CAR/RAP.
Therefore, 1m® of groundwater collected at S1 was the final volume for remediation
process at S1. The testing results of closure assessment test for groundwater are
summarized in Table 16 and the completed laboratory reports for closure assessment

test are attached in Appendix J.

Closure Assessment Test Results for Groundwater (S1)

Concerned
Location

Below
RBRG
Clean-up
Target &
Solubility
Limit?
(YIN)

RBRG
Clean-up
Target (!

(mglL)

Solubility
Limit
(mglL)

Result
(mglL)

Testing
Parameter

Sampling

le ID
Date Sample |

Report ID

Remark

1st Round

PCRs
(C17-C35)

13/07/2020

S1-GW-1A

HK2026159-001

<0.5

2nd Round

PCRs
(C17-C35)

13/07/2020

S1-GW-1B

HK2026159-002

<0.5

3rd Round

PCRs
(C17-C35)

13/07/2020

S1-GW-1C

HK2026159-003

<0.5

4,93

2.80

Y

1st Achievement
of Closure
Assessment

2rd Achievement
of Closure
Assessment

3rd Achievement
of Closure
Assessment

Remark:

(1) According to the approved CAR/RAF, the most stringent set of RBRGs (i.e. the lowest criteria among “Urban
Residential — RBRGs", “Rural Residential — RBRGs”", “Industrial — RBRGs” and “Public Parks — RBRGs") for
particular Chemicals of Concern (COCs) is adopted for soil clean-up target.
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4532

Table 17

After the treatment of the 1m® of groundwater extracted from S1 for oil / water
separation and sedimentation process, one (1) treated groundwater sample was
collected at the storage tank on 13 July 2020. During the treated groundwater
sampling process, the treated groundwater sample was clear without turbidity and no
abnormal smell, colour and non-aqueous phase liquid (NAPL) was observed.
According to the laboratory reports, the treated groundwater sample result is found
below both the most stringent set of RBRGs and Solubility Limit as per the clean-up
target agreed in the approved CAR/RAP. Therefore, the treatment for those 1m?® of
extracted groundwater by oil / water separation and sedimentation process was
completed. Since the small volume of groundwater was extracted and treated (Approx.
1m3), one sample for treated groundwater is enough and no further additional
sampling is required. The treated groundwater then was discharged to the ground
through the existing borehole. The testing result of verification test for treated
groundwater is summarized in Table 17 and the complete laboratory report for

verification test is attached in Appendix K.

Verification Test Results for Groundwater Treatment (S1)

Concerned
Location

RBRG Below RBRG
Testing | Sampling Result | Clean-up | Solubility | Clean-up Target
Parameter| Date | “omPielD | ReportlD | oy | Target® | Limit(moll) | & Solubility
(mglL) Limit? (YIN)

S1

PCRs

(C17-C35) 13/07/2020 | S1-TREATED-1| HK2026160 | <0.5 4.93 2.80 Y

Remark:

(1) According to the approved CAR/RAP, the most stringent set of RBRGs (i.e. the lowest criteria among “Urban
Residential — RBRGs", “Rural Residential — RBRGs", “Industrial — RBRGs" and “Public Parks — RBRGs") for
particular Chemicals of Concern (COCs) is adopted for soil clean-up target.

454

4541

454.2

QA/QC Sample Result

A field quality assurance / quality control (QA/QC) programme was implemented,
which comprised of 1 duplicate, 1 field blank and 1 equipment blank for every 20
samples collected. The QA/QC samples are prepared on-site and stored and

delivered with the water samples.

Since four (4) test samples for groundwater were collected. According to the QA/QC
programme, two (2) duplicate sample, one (1) field blank sample and one (1)
equipment blank sample were collected. A list of the QA/QC samples is presented in
Table 18 and Table 18A and the complete laboratory analytical reports for QA/QC

samples are attached in Appendix L.
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Table 18 QA/QC Samples for Groundwater Treatment Tests

QA/QC Sample | Sampling Date Sample ID Report ID 'L;sg;:::;j Testing Parameter
Duplicas Sample 13/07/2020 $1-GW-DUP1 HK2026165 S1-GW-1B PCRs (C17-C35)
13/07/2020 S1-TREATED-DUP1 HK2026168 S1-TREATED-1 PCRs (C17-C35)
Field Blank 13/07/2020 S1-FB1 HK2026161 S1-GW-1B PCRs (C17-C35)
Equipment Blank | 13/07/2020 S1-EQ1 HK2026164 S1-GW-1B PCRs (C17-C35)

Table 18A Relative Percent Difference (RPD) Values for Groundwater Treatment

Duplicate Sample Associated Sample ;
Testing RPD
Result Result Parameter
Sample ID Report ID (mglL) Sample ID Report ID (mlL)
S1-GW-DUP1 HK2026165 | <0.5 S1-GW-1B HK2026159-002 [ <0.5 PCRS (C17-C35) 0.0%
S1-TREATED-DUP1 | HK2026168 | <0.5 | S1-TREATED-1 HK2026160 <0.5 0.0%

4543

the laboratory reporting limits.

4544

All parameters tested for field blank sample and equipment blank sample are below

The laboratory QA/QC sample results included surrogate recoveries, matrix spike

sample, laboratory duplicate samples and method blanks and met their respective

requirements.

4545

The relative percent difference (RPD) value calculated from the water duplicate

sample was below the 50% acceptable limit. Based on the review of QA/QC sample

results, all laboratory results for the confirmatory samples are useable and reliable.
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5.0 FIELDWORK HEALTH, SAFTEY AND ENVIRONMENTAL PRECAUTIONS
5.1.1 Spoil generated during excavation was placed on impermeable sheeting within the

soil treatment area with appropriate temporarily covered with impermeable sheeting.

5.1:2 All excavation, transportation, remediation activities were carried out by persons
appropriately trained in health and safety. Also, appropriate personal protective
equipment was used by the persons engaged in decontamination activities. The
following guidelines of health and safety were directly followed by all site personnel

working at the contaminated areas at all time:

General
* Minimize the exposure to any contaminated material by wearing appropriate

clothing and personal protective equipment (PPE) such as gloves, goggles,
protective coveralls and safety boots (when interacting directly with the
contaminated material);

* Provide information to all site personnel on the potential hazards in the vicinity of
sampling locations and contaminated areas;

* Provide adequate hygiene and washing facilities;

* Prohibit smoking, eating or drinking during activities with exposure to the
contaminated materials;

* Provide sufficient training on safety for on-site personnel;

*  Provide first aid training and materials to site workers;

Excavation of Contaminated Soil
* Provide temporary fencing or warning ribbons to the boundary of excavation,

slope crest and temporarily stockpiled areas. The exposed areas should be
temporarily sheltered and covered with impermeable sheeting during heavy
rainstorm if necessary;

* Bulk earth moving equipment shall be utilised as much as possible to minimize
manual handling and contact of the contaminated soil;

* Relevant occupational health and safety regulations and guidelines during

excavation should be observed;

Transportation of Contaminated Soil
* Excavated contaminated soil should be covered with impermeable sheeting

during the transportation;
¢ Equipment used to transport the contaminated soil should be labelled with "For

Contaminated Soil Only";
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Biopile Operation

Carry out the biopiling at a designated area separated with a barrier (e.g.
temporary fencing with the impermeable sheeting, etc.) to clearly separate the
biopiling treatment area from other works area; and.

Only assigned site personnel with appropriate PPE was allowed to access the

designated area for the biopilling works.

5.1.3 Apart from the above-mentioned guidelines of health and safety, the following

precautions and mitigation measures were also conducted during the soil excavation,

decontamination works, decommissioning works and transportation:

Proper design and execute excavation profile;

Fence off the biopile treatment area throughout the period of decontamination
works;

Take precautions when wastewater (if any);

Implement speed control for vehicles travelling on site to minimize dust emission;
Proper decontaminate machineries and vehicles before excavating or taking
remediated soil and contaminated soil from the biopile;

Simultaneous operation of mixing facilities and other equipment should be
avoided as far as possible to minimize unnecessary generation of noise nuisance;
Housekeeping was maintained at all times at all decontamination facilities;
Biopiling was carried out a designated area separated with a barrier and proper
protection measures (e.g. temporary fencing with the impermeable sheeting, etc.)
to clearly separate the biopiling treatment area from other work areas;

Employ all necessary measures to prevent cross-contamination of different types

of contaminated soil.
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6.0

6.0.1

6.0.2

6.0.3

6.0.4

6.0.5

6.0.6

CONCLUSIONS

Site Investigation fieldwork, laboratory analyses and subsequent decontamination
works for groundwater and soil for the Project of Relocation of Sha Tin Sewage
Treatment Works to Caverns — Site Preparation & Access Tunnel Construction
(Contract No. DC/2018/05) was completed in according with the approved CAR/RAP

and the agreed remediation method.

In accordance with the approved CAR/RAP, the remediation work for contaminated
hotspots at S1 (For Groundwater) and at BH4 (For Soil) at the Ex-Vehicle Detention
Centre area were completed. Remediation Report (RR) should be submitted to EPD

for approval.

Confirmatory samples at BH4 were collected from 22 May 2020 to 05 June 2020 prior
to soil remediation works to determine the boundaries of contaminated soil as per
previous findings from approved CAR/RAP. The relevant remediation boundaries were
confirmed at confirmatory samples that are below RBRGs (Urban Residential) criteria.
The volume of contaminated soil for Zone 1 (Treated By Biopile Method) and Zone 3

(Treated by Cement Solidification) were confirmed to be 36.25m? respectively.

Biopile Remediation Method for Zone 1 contaminated soil at BH4 was carried out from
15 August 2020 to 05 October 2020 in accordance with the approved CAR/RAP. One
soil sample per 10m? of the contaminated soil in the biopile were collected, thus, the

biopile was divided into four sampling zones for progress monitoring.

With reference to the laboratory test results of verification soil samples for Biopile, the
concentration of Tetrachloroethene was below the clean-up target agreed in the
approved CAR/RAP in three (3) consecutive rounds of sampling for the biopile closure
assessment. Therefore, the Zone 1 contaminated soil is considered to be completely
remediated. Finally, all the treated Zone 1 soil was backfilled to the original excavated

trench at BH4 area.

Cement Solidification for Zone 3 contaminated soil at BH4 was carried out from 22
August 2020 to 02 September 2020 in accordance with the approved CAR/RAP. Trial
mixing was conducted prior to full-scale remediation works, and 10% of cement / soil

ratio was implemented for full-scale remediation work.
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6.0.7

6.0.8

6.0.9

6.0.10

One soil sample per 10m? of the contaminated soil for cement solidification should be
collected. Total 4 nos. verification test samples were collected, and the relevant results
met the associated TCLP limit for Lead and UCS requirement. Finally, all the treated

Zone 3 soil was backfilled to the original excavated trench at BH4 area.

Groundwater at S1 was treated from 08 July 2020 to 13 July 2020. Approx. 1m? of
groundwater at S1 was extracted and undergone the oil / water separation and
sedimentation process and one (1) treated groundwater sample was collected at the
storage tank on 13 July 2020. During the treated groundwater sampling process, the
treated groundwater sample was clear without turbidity and no abnormal smell, colour
and non-aqueous phase liquid (NAPL) was observed. According to the laboratory
report, the treated groundwater sample result for PCRs (C17-C35) is found below both
the most stringent set of RBRGs and Solubility Limit as per the clean-up target agreed
in the approved CAR/RAP. Therefore, the treatment for those 1m® of extracted
groundwater by oil / water separation and sedimentation process was completed. The

treated groundwater then was discharged to the ground through the existing borehole

After extracting 1m® of groundwater from S1 for treatment, three (3) consecutive
groundwater samples for closure assessment were collected from groundwater well at
S1 on 13 July 2020. During the groundwater sampling process at S1, the groundwater
sample was clear without turbidity and no abnormal smell, colour and non-aqueous
phase liquid (NAPL) was observed. According to the laboratory reports, all the three
groundwater sample results for PCRs (C17-C35) are found below both the most
stringent set of RBRGs and Solubility Limit as per the clean-up target agreed in the
approved CAR/RAP. Therefore, the groundwater at S1 is considered to be completely

remediated.

All identified contaminated groundwater and soil within the site were remediated to be
below the clean-up target agreed in the approved CAR/RAP. All the treated
contaminated soil was backfilled to the original location without any surplus disposal /
reuse outside site boundary. Due to the completion of remediation works, the site area

is considered to be suitable for carrying out the sequent construction works.
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FIGURE 1

SITE LOCATION PLAN
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FIGURE 2

SAMPLING LOCATION PLAN
WITH IDENTIFIED CONTAMINATED AREA
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FIGURE 3

LAYOUT PLAN OF UNDERGROUND PIPES
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FIGURE 4

CONFIRMATORY SAMPLING LOCATIONS AND
CONTAMINATION EXTENT
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FIGURE 5

LOCATION PLAN OF BIOPILE SETUP
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REMEDIATION REPORT (RR)

FIGURE 6

BIOPILE SETUP FOR ZONE 1 CONTAMINATED SOIL

TEEMWAY ENGINEERING LIMITED
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FIGURE 7

AERATION SYSTEM OF BIOPILE
FOR ZONE 1 CONTAMINATED SOIL
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS -
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

FIGURE 8

BACKFILLING LAYOUT OF TREATED CONTAMINATED SOIL

TEEMWAY ENGINEERING LIMITED
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FIGURE 9

SEDIMENTATION SETUP FOR GROUNDWATER TREATMENT

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX A

LABORATORY REPORTS & COC FORMS FOR
CONFIRMATORY TESTING (ZONE 1)

(Please refer to attached CD-ROM)
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX B

LABORATORY REPORTS & COC FORMS FOR
QA/QC CONFIRMATORY TESTING (ZONE 1)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX C

LABORATORY REPORTS & COC FORMS FOR
PROGRESS SAMPLING FOR BIOPILE (ZONE 1)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX D

LABORATORY REPORTS & COC FORMS FOR
QA/QC TESTING FOR BIOPILE (ZONE 1)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX E

LABORATORY REPORTS & COC FORMS FOR
BIOPILE CONDITION TESTING (ZONE 1)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX F

WEEKLY GAS MONITORING SUMMARY (ZONE 1)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED



Decontamination Works of Groundwater and Soil

For Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation & Access Tunnel

Construction (Contract No. DC/2018/05)

Decontamination Works of Groundwater and Soil

For Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation &
Access Tunnel Construction (Contract No. DC/2018/05)

Biopile Operation Monitoring Checklist
Biopile Location: BH4 (Zone 1 Contaminated Soil)

Weekly Soil Gas Measurement Record Summary

Inlet Outlet
Date Time CHa co, o S VOO .S Velo Remarks
ppm | ppm | (%) | ppm | ppm | ppm | ppm
15/08/20 | 15:00 0.0 594 20.93 0.0 0.0 0.0 0.0
22/08/20 | 16:30 0.0 552 20.93 0.0 0.0 0.0 0.0
29/08/20 | 09:30 0.0 680 20.93 0.0 0.0 0.0 0.0
05/09/20 | 10:00 0.0 583 20.93 0.0 0.0 0.0 0.0
12/09/20 | 11:30 0.0 641 20.03 0.0 0.0 0.0 0.0
19/09/20 | 11:00 0.0 603 20.04 0.0 0.0 0.0 0.0
26/09/20 | 09:30 0.0 542 20.04 0.0 0.0 0.0 0.0
03/10/20 | 11:00 0.0 592 20.39 0.0 0.0 0.0 0.0

Teemway Engineering Limited




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX G

LABORATORY REPORTS & COC FORMS FOR
TRIAL MIX TEST (ZONE 3)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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ENEEBPLERADT
CASTCO TESTING CENTRE LIMITED
33, On Kui Street, Fanling, Hong Kong.

HEE
HS

Tel : 2597 8333
Fax: 2597 8399

EEMBAREL33S

BEENSREH29AH 29A, On Chuen Street, Fanling, Hong Kong .
Email: info@castco.com.hk Website: www.castco.com.hk *ﬂﬂ%s %032

Test Report
Concrete - Compressive Strength of Concrete Cubes
(CS1: 1990 Section 12 + Amd. 1201, 1202 & 1203)

A0

Date of issue: 18/09/2020
Page 1 of 1 page(s)

Castco Lab. Ref No.: 200914-2091
Report No.:512815

1. SAMPLE DETAILS AS SUPPLIED BY CUSTOMER
Teemway Engineering Limited

Room 1008, 10/F, Chevalier Commercial Centre,
8 Wang Hoi Raod,
Kowloon Bay, Kowloon
Contract No.: DC/2018/05

Customers:
Address:

Tunnel Construction

Location in works of concrete batch sampled:

Audit No.: --
Customer's Ref. No.: --

Job Title: Relocation of Sha Tin Sewage Treatment Works to Caverns - Site Preparation and Access

Concrete mix ID: -- Grade: --

Designed/ Measured slump: -/ -- mm W/C ratio: -- A/C ratio: —
Cement content (OPC/PFA): -- / -- kg/m? Supplier:

Plant: Source of coarse aggregate: --

Cement brand: -- Source of fine aggregate: —

Admixture brand: -- Dosage: -- kg/m®

Date of sampling: 22-08-2020
Place and time of making cubes: ON SITE / --
Name of person making cubes:

Nominal size: 100.0 mm

Site curing method:

Time of water added to cement: --

Place of sampling: BH4
No. of cubes: 4
Method of Compaction:
Test at: 4 days
Max./ Min. temp: --/ -- °C

2. CERTIFICATE OF SAMPLING, SLUMP TEST, CUBE MAKING AND CURING

A certificate of sampling, slump test, cube make and curing
3. LABORATORY TEST RESULT

Date received: 26-08-2020

Laboratory curing method: WATER CURING TANK

Tank No.: G

Date of Test: 26-08-2020

[ 1is available and a copy is attached

[X] is not available

Age at tests: 4 days
Moisture condition at test: WET

Max./ Min. temp: 30.0/ 24.0°C

Cube Mark - BH4-TM UCS- 5% 10% 15% 20%

Mould No - NA NA NA NA

Weight in air kg 1.755 1.785 1.800 1.795

Weight in water kg - - = -

Height mm 99.1 101.9 102.0 101.4

Width mm 99.5 99.7 100.0 100.3

Length mm 99.5 99.7 99.6 100.1

As- Received density (Vol. by calculation) ka/m? 1790 1760 1770 1770

As- Received density (Vol. by water disp.) kg/m® - - - it

Load at Failure kN 23.2 30.6 422 58.7

Compressive Strength MPa 2.5 3.0 4.0 6.0

Observation Code - - - - -

Type of Fracture - K K K K
Observation Legend: A - Dry on Receipt B - Irregular shape C - Damaged corners D - Damaged edges E - Oversize F - Undersize

G - Segregation H - Honeycombing I - Voids J - Abnormal fracture K - Satisfactory Failures

Remark(s): - 1. Test result relates only to the specimen tested. Loading rate 22 MPa/ minute

2.Lab y curing d from date cubes received.

3. The time of water added to cement has not been given by client, the exact age at test is therefore not determined to C1.10.4 of CS1:1990.

4. TESTING TIME : 16:20

Checked By: Approved Signatory:

&\(‘_(\,\Jm‘"l’\ 52“ \,\/\/J}l/l)
WAI Po Yi WONG Ka Man
Assistant Supervisor End Of Report Senior Manager

Form No.CUBE COMP_STR_LIMS(CS1:1990)_T1 dd 10/08/2020

HKAS has accredited this laboratory(Reg. No. HOKLAS 032) under HOKLAS for specific laboratory activities as listed in the HOKLAS dircctory of accredited laboratories.
This report shall not be reproduced except in full, without written approval from this laboratory. Only the original copy or the laboratory’s certified true copy is valid.




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX H

LABORATORY REPORTS & COC FORMS FOR
VERIFICATION TESTING (ZONE 3)

(Please refer to attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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CASTCO TESTING CENTRE LIMITED s
33, On Kui Street, Fanling, Hong Kong. Tel : 2597 8333 n
EEREAZEH29A R 29A, On Chuen Street, Fanling, Hong Kong Fax: 2597 8399
Email: info@castco.com.hk Website: www.castco.com.hk H]%

Test Report
Concrete - Compressive Strength of Concrete Cubes
(CS1: 1990 Section 12 + Amd. 1201, 1202 & 1203)

L

Castco Lab. Ref No.: 200922-2511

Date of issue: 24/09/2020 Report No.:516321
Page 1 of 1 page(s)
1. SAMPLE DETATLS AS SUPPLIED BY CUSTOMER "“ : Audit No.: -
Customers: ~ Teemway Engineering Limited \ Customer's Ref. No.: --
Address: Room 1008, 10/F, Chevalier Commercial Centre,

8 Wang Hoi Raod,

Kowloon Bay, Kowloon
Contract No.: DC/2018/05 Job Title: Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation and Access

Tunnel Construction
Location in works of concrete batch sampled:

Concrete mix ID: -- Grade: —
Designed/ Measured slump: --/ -- mm W/C ratio: — A/C ratio: --
Cement content (OPC/PFA): -- / -- kg/m?® Supplier:
Plant: Source of coarse aggregate: -
Cement brand: -- Source of fine aggregate: --
Admixture brand: -- Dosage: -- kg/m?
Date of sampling: 31-08-2020 Time of water added to cement: -- Place of sampling: BH4
Place and time of making cubes: ON SITE/ - No. of cubes: 1
Name of person making cubes: Method of Compaction:
Nominal size: 100.0 mm Test at: 4 days
Site curing method: Max./ Min. temp: -- / -- °C
2. CERTIFICATE OF SAMPLING, SLUMP TEST, CUBE MAKING AND CURING
A certificate of sampling, slump test, cube make and curing [ 1is available and a copy is attached [X] is not available
3. LABORATORY TEST RESULT
Date received: 04-09-2020 Date of Test: 04-09-2020 Age at tests: 4 days
Laboratory curing method: WATER CURING TANK Moisture condition at test: WET
Tank No.: G Max./ Min. temp: 30.0 / 24.0°C

Cube Mark - BH4-CS UCS- 1

Mould No - NA

Weight in air kg 1.805

Weight in water kg -

Height mm 102.0

Width mm 99.6

Length mm 99.3

As- Received density (Vol. by calculation) kalm? 1790

As- Received density (Vol. by water disp.) kg/m? =

Load at Failure kN 33.0

Compressive Strength MPa 3.0

Observation Code - -

Type of Fracture - K
Observation Legend: A - Dry on Receipt B - Irregular shape C - Damaged corners D - Damaged edges E - Oversize F - Undersize

G - Segregation H - Honeycombing I - Voids J - Abnormal fracture K - Satisfactory Failures
Remark(s): - 1. Test result relates only to the specimen tested. Loading rate 22 MPa/ minute
2.Lab 'y curing d from date cubes received.

3. The time of water added to cement has not been given by client, the exact age at test is therefore not determined to CL10.4 of Cs1:1990.
4. TESTING TIME : 09:55

Checked By: Approved Signatory:

C; ~naer S|
SHEK Ka Fung WONG Ka Man
Asgistant Technical Officer End Of Report Senior Manager

Form No.CUBE COMP_STR_LIMS(CS1:1990)_T1 dd 10/08/2020

HKAS has accredited this laboratory(Reg. No. HOKLAS 032) under HOKLAS for specific laboratory activities as listed in the HOKLAS directory of accredited laboratories.
This report shall not be reproduced except in full, without written approval from this laboratory. Only the original copy or the laboratory’s certified true copy is valid.
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S Ve e B R S CASTCO TESTING CENTRE LIMITED -
BEEMNEAEZBEBHE3IZIH 33, On Kui Street, Fanling, Hong Kong. Tel : 2597 8333 n L
ERVNEREZHAR 29A, On Chuen Street, Fanling, Hong Kong Fax: 2597 8399

Email: info@castco.com.hk Website: www.castco.com.hk M]%

Test Report
Concrete - Compressive Strength of Concrete Cubes
(CS1 : 1990 Section 12 + Amd. 1201, 1202 & 1203)

HHAARRIN

Castco Lab. Ref No.: 200924-2071
Report No.:518611

Date of issue: 28/09/2020
Page 1 of 1 page(s)

1. SAMPLE DETAILS AS SUPPLIED BY CUSTOMER Audit No.: -
Customers:  Teemway Engineering Limited Customer's Ref. No.: --
Address: Room 1008, 10/F, Chevalier Commercial Centre,
8 Wang Hoi Raod,
Kowloon Bay, Kowloon
Contract No.: DC/2018/05 Job Title: Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation and Access
Tunnel Construction

Location in works of concrete batch sampled:
Concrete mix ID: -- Grade: --
Designed/ Measured slump: --/ -- mm W/C ratio: -- A/C ratio: --
Cement content (OPC/PFA): — / -- kg/m? Supplier:
Plant: Source of coarse aggregate: --
Cement brand: - Source of fine aggregate: --
Admixture brand: -- Dosage: -- kg/m*
Date of sampling: 01-09-2020 Time of water added to cement: — Place of sampling: BH4
Place and time of making cubes: ON SITE / -- No. of cubes: 1
Name of person making cubes: Method of Compaction:
Nominal size: 100.0 mm Test at: 4 days
Site curing method: Max./ Min. temp: —/ -- °C
2. CERTIFICATE OF SAMPLING, SLUMP TEST, CUBE MAKING AND CURING
A certificate of sampling, slump test, cube make and curing [1is available and a copy is attached [X] is not available
3. LABORATORY TEST RESULT
Date received: 05-09-2020 Date of Test: 05-09-2020 Age at tests: 4 days
Laboratory curing method: WATER CURING TANK Moisture condition at test: WET
Tank No.: G Max./ Min. temp: 30.0 / 24.0°C

Cube Mark - BH4-CS UCS- 2

Mould No - NA

Weight in air kg 1.820

Weight in water kg -

Height mm 1013

Width mm 99.9

Length mm 99.9

As- Received density (Vol. by calculation) kg/m? 1800

As- Received density (Vol. by water disp.) kg/m? -

Load at Failure kN 35.7

Compressive Strength MPa 3.5

Observation Code - -

Type of Fracture - K
Observation Legend: A - Dry on Receipt B - Irregular shape C - Damaged corners D - Damaged edges E - Oversize F - Undersize

G - Segregation H - Honeycombing I- Voids J - Abnormal fracture K - Satisfactory Failures
Remark(s):- 1. Test result relates only to the specimen tested. Loading rate 22 MPa/ minute
2. Lat y curing d from date cubes received.

3. The time of water added to cement has not been given by client, the exact age at test is therefore not determined to C1.10.4 of CS1:1990.
4. TESTING TIME : 10:29

Checked By: Approved Signatory:
/\J L~
>
SHEK Ka Fung LIU Ka Wai
Assistant Technical Officer End Of Report Technical Manager

Form No.CUBE COMP_STR_LIMS(CS1:1990)_T1 dd 10/08/2020

HKAS has accredited this laboratory(Reg. No. HOKLAS 032) under HOKLAS for specific laboratory activitics as listed in the HOKLAS directory of accredited laboratories.
This report shall not be reproduced except in full, without written approval from this laboratory. Oaly the original copy or the laboratory’s certified true copy is valid.
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Pt 2" CASTCO TESTING CENTRE LIMITED n P
EEVNBRBEEIIR 33, On Kui Street, Fanling, Hong Kong. Tel : 2597 8333 LV
EEVNEREZEH29AHR 29A, On Chuen Street, Faniing, Hong Kong Fax: 2597 8399

Email: info@castco.com.hk Website: www.castco.com.hk ————HD%@%M

Test Report
Concrete - Compressive Strength of Concrete Cubes
(CS1: 1990 Section 12 + Amd. 1201, 1202 & 1203)

Castco Lab. Ref No.: 200924-2072

Date of issue: 28/09/2020 Report No.:518612

Page 1 of 1 page(s)

1. SAMPLE DETAILS AS SUPPLIED BY CUSTOMER Audit No.: —
Customers:  Teemway Engineering Limited Customer’s Ref. No.: --
Address: Room 1008, 10/F, Chevalier Commercial Centre,
8 Wang Hoi Raod,
Kowloon Bay, Kowloon
Contract No.: DC/2018/05 Job Title: Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation and Access
Tunnel Construction
Location in works of concrete batch sampled:
Concrete mix ID: — Grade: -
Designed/ Measured slump: --/ — mm W/C ratio: -- A/C ratio: —
Cement content (OPC/PFA): -/ -- kg/m? Supplier:
Plant: Source of coarse aggregate: -
Cement brand: -- Source of fine aggregate: --
Admixture brand: -- Dosage: - kg/m?
Date of sampling: 01-09-2020 Time of water added to cement: -- Place of sampling: BH4
Place and time of making cubes: ON SITE/ -- No. of cubes: 1
Name of person making cubes: Method of Compaction:
Nominal size: 100.0 mm Test at: 4 days
Site curing method: Max./ Min. temp: —/ -- °C
2. CERTIFICATE OF SAMPLING, SLUMP TEST, CUBE MAKING AND CURING
A certificate of sampling, slump test, cube make and curing [ 1is available and a copy is attached [X] is not available
3. LABORATORY TEST RESULT
Date received: 05-09-2020 Date of Test: 05-09-2020 Age at tests: 4 days
Laboratory curing method: WATER CURING TANK Moisture condition at test: WET
Tank No.: G Max./ Min. temp: 30.0 / 24.0°C
Cube Mark - BH4-CS UCS- 3
Mould No - NA
Weight in air ka 1.770
Weight in water kg -
Height mm 99.7
Width mm 99.6
Length mm 99.6
As- Received density (Vol. by calculation) kg/m? 1790
As- Received density (Vol. by water disp.) kg/m® -
Load at Failure kN 21.2
Compressive Strength MPa 2.0
Observation Code W =
Type of Fracture - K
Observation Legend: A - Dry on Receipt B - Irregular shape C - Damaged corners D - Damaged edges E - Oversize F - Undersize
G - Segregation H - Honeycombing I- Voids J - Abnormal fracture K - Satisfactory Failures
Remark(s): - 1. Test result relates only to the specimen tested. Loading rate 22 MPa/ minute
2.Lab y curing d from date cubes received.
3. The time of water added to cement has not been given by client, the exact age at test is therefore not determined to C1.10.4 of CS1:1990.
4. TESTING TIME : 10:30
Checked By: Approved Signatory: .
/
e 4

/=

SHEK Ka Fung LIU Ka Wai
Asgistant Technical Officer End Of Re port Technical Manager

Form No.CUBE COMP_STR_LIMS(CS1:1990)_T1 dd 10/08/2020

HKAS has accredited this laboratory(Reg. No. HOKLAS 032) under HOKLAS for specific laboratory activities as listed in the HOKLAS directory of accredited laboratories.
This report shall not be reproduced except in full, without written approval from this laboratory. Only the original copy or the laboratory's certified true copy is valid.
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EENMSEALREHEHIIR 33, On Kui Street, Fanling, Hong Kond. Tel : 2597 8333
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Test Report
Concrete - Compressive Strength of Concrete Cubes
(CS1: 1990 Section 12 + Amd. 1201, 1202 & 1203)

MMANH R

Castco Lab. Ref No.: 200925-2128
Report No.:519611

Date of issue: 30/09/2020
Page 1 of 1 page(s)
1. SAMPLE DETAILS AS SUPPLIED BY CUSTOMER \2\ Ay Audit No.: -

Customers: Teemway Engineering Limited Customer's Ref. No.: --
Address: Room 1008, 10/F, Chevalier Commercial Centre, S
8 Wang Hoi Raod,
Kowloon Bay, Kowloon
Contract No.: DC/2018/05 Job Title: Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation and Access
Tunnel Construction

Location in works of concrete batch sampled:
Concrete mix ID: -- Grade: --
Designed/ Measured slump: --/ -- mm W/C ratio: —- A/C ratio: —
Cement content (OPC/PFA): -- / -- kg/m? Supplier:
Plant: Source of coarse aggregate: --
Cement brand: -- Source of fine aggregate: --
Admixture brand: -- Dosage: -- kg/m?
Date of sampling: 02-09-2020 Time of water added to cement: -- Place of sampling: BH4
Place and time of making cubes: ON SITE / -- No. of cubes: 1
Name of person making cubes: Method of Compaction:
Nominal size: 100.0 mm Test at: 5 days
Site curing method: Max./ Min. temp: -- / -- °C
2. CERTIFICATE OF SAMPLING, SLUMP TEST, CUBE MAKING AND CURING
A certificate of sampling, slump test, cube make and curing [ ]is available and a copy is attached [X] is not available
3. LABORATORY TEST RESULT
Date received: 07-09-2020 Date of Test: 07-09-2020 Age at tests: 5 days
Laboratory curing method: WATER CURING TANK Moisture condition at test: WET
Tank No.: G Max./ Min. temp: 30.0 / 24.0°C

Cube Mark - BH4-CS UCS- 4

Mould No - NA

Weight in air kg 1.825

Weight in water kg —

Height mm 101.3

Width mm 99.6

Length mm 100.0

As- Received density (Vol. by calculation) kg/m? 1810

As- Received density (Vol. by water disp.) kg/m? -

Load at Failure kN 335

Compressive Strength MPa 3.5

Observation Code i B

Type of Fracture - K
Observation Legend: A - Dry on Receipt B - Irregular shape C - Damaged corers D - Damaged edges E - Oversize F - Undersize

G - Segregation H - Honeycombing I - Voids J - Abnormal fracture K - Satisfactory Failures
Remark(s): - 1. Test result relates only to the specimen tested. Loading rate 22 MPa/ minute
2. Laboratory curing commenced from date cubes received.
3. The time of water added to cement has not been given by client, the exact age at test is therefore not determined to C1.10.4 of CS1:1990.
Checked By: Approved Signatory:
//_’ﬁ
SHEK Ka Fung LIU Ka Wai
Asgistant Technical Officer End Of Report Technical Manager

Form No.CUBE COMP_STR_LIMS(CS1:1990)_T1 dd 10/08/2020

HKAS has accredited this laboratory(Reg. No. HOKLAS 032) under HOKLAS for specific laboratory activities as listed in the HOKLAS directory of accredited laboratories.
This report shall not be reproduced except in full, without written approval from this laboratory. Only the original copy or the laboratory's certified true copy is valid.




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX |

LABORATORY REPORTS & COC FORMS FOR
QA/QC VERIFICATION TESTING (ZONE 3)

(As shown below and attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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5 LB CASTCO TESTING CENTRE LIMITED RS
ERMBEEESIIR 33, On Kui Street, Fanling, Hong Kong. Tel : 2597 8333 L
BERVEAREH29AR 29A, On Chuen Street, Fanling, Hong Kong Fax: 2597 8399 =

Email: info@castco.com.hk Website: www.castco.com.hk

Test Report
Concrete - Compressive Strength of Concrete Cubes
(CS1 : 1990 Section 12 + Amd. 1201, 1202 & 1203)

ARG

Castco Lab. Ref No.: 200924-2070

Date of issue: 28/09/2020 Report No.:518610
Page 1 of 1 page(s)
1. SAMPLE DETAILS AS SUPPLIED BY CUSTOMER ) Audit No.: -
Customers:  Teemway Engineering Limited Customer's Ref. No.: --
Address: Room 1008, 10/F, Chevalier Commercial Centre,

8 Wang Hoi Raod,

Kowloon Bay, Kowloon
Contract No.: DC/2018/05 Job Title: Relocation of Sha Tin Sewage Treatment Works to Caverns — Site Preparation and Access

Tunnel Construction
Location in works of concrete batch sampled:

Concrete mix ID: -- Grade: --
Designed/ Measured slump: --/ - mm W/C ratio: A/C ratio: —
Cement content (OPC/PFA): -- / -- kg/m? Supplier:
Plant: Source of coarse aggregate: --
Cement brand: -- Source of fine aggregate: --
Admixture brand: -- Dosage: - kg/m®
Date of sampling: 01-09-2020 Time of water added to cement: - Place of sampling: BH4
Place and time of making cubes: ON SITE / -- No. of cubes: 1
Name of person making cubes: Method of Compaction:
Nominal size: 100.0 mm Test at: 4 days
Site curing method: Max./ Min. temp: -- / -- °C
2. CERTIFICATE OF SAMPLING, SLUMP TEST, CUBE MAKING AND CURING
A certificate of sampling, slump test, cube make and curing [ 1is available and a copy is attached [X] is not available
3. LABORATORY TEST RESULT
Date received: 05-09-2020 Date of Test: 05-09-2020 Age at tests: 4 days
Laboratory curing method: WATER CURING TANK. Moisture condition at test: WET
Tank No.: G Max./ Min. temp: 30.0 / 24.0°C
Cube Mark - BH4-CS UCS-DUP- 1
Mould No - NA
Weight in air kg 1.695
Weight in water kg -
Height mm 101.0
Width mm 99.7
Length mm 99.8
As- Received density (Vol. by calculation) kg/m? 1680
As- Received density (Vol. by water disp.) ka/m? -
Load at Failure kN 243
Compressive Strength MPa 25
Observation Code - -
Type of Fracture - K
Observation Legend: A - Dry on Receipt B - Irregular shape C - Damaged comers D - Damaged edges E - Oversize F - Undersize
G - Segregation H - Honeycombing I- Voids J - Abnormal fracture K - Satisfactory Failures

Remark(s): - 1. Test result relates only to the specimen tested. Loading rate 22 MPa/ minute
2. Laboratory curing d from date cubes received.
3. The time of water added to cement has not been given by client, the exact age at test is therefore not determined to C1.10.4 of CS1:1990.
4. TESTING TIME : 10:27

Checked By: Approved Signatory:
e
SHEK Ka Fung LIU Ka Wai \

Assistant Technical Officer End OFf Report Technical Manager

Form No.CUBE COMP_STR_LIMS(CS1:1990)_T1 dd 10/08/2020

HKAS has accredited this laboratory(Reg. No. HOKLAS 032) under HOKLAS for specific laboratory activities as listed in the HOKLAS directory of accredited laboratories.
This report shall not be reproduced except in full, without writien approval from this laboratory. Only the original copy or the laboratory's certified true copy is valid.




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX J

LABORATORY REPORTS & COC FORMS FOR
GROUNDWATER CONFIRMATORY TESTING

(As shown below and attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX K

LABORATORY REPORTS & COC FORMS FOR
TREATED GROUNDWATER TESTING

(As shown below and attached CD-ROM)

TEEMWAY ENGINEERING LIMITED
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RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX L

LABORATORY REPORTS & COC FORMS FOR
QA/QC GROUNDWATER TESTING

(As shown below and attached CD-ROM)

TEEMWAY ENGINEERING LIMITED



e R e S R e I e e e e e S R

wod'jeqo|bsie’ MMM  LZ0Z 0192 258+ Xed  ¥¥OL 09T 268+ 1oL
6uoy| BuoH "1 'N 'BunyD 1lemy 1eans dia Buip g-1 ‘enusd Bunuy unys bunyg 4711
dnoon hiogpioqey s)w o jo1ia,
2171 hig {xH) wausiwyaal sv

AN "sojuebio islweyy Jojueg " YyuAnH 20BN yuy "SalojeloqeT Pa)|paIddy Jo AI0joalq SYTHOH 8y Ul pajs]| Se SejjjAloe Alojeloge]
L% oyjoads Joj (SYTHOH) eweyos uope)paiddy AlojeloqeT Buoy BuoH Jepun (990 SYTMOH "ON “Box)
o7 SnSa PRSIy T T P11 Ad O1H) wayojuyos L SV ‘Alojeloge] sjyj paypalode sey (SYMH) 8olaleg Uohe)palcoy Buoy BuoH
"saLojeubls pastioyine sy} s1e pue podai siy) uo Jeadde jyey) seweu asoy) Aq paubis usaq sey jusawinoop siy L *Kiojeloqe) Buyss) ay) woy [eacidde uspum toud yym jdeoxe paonpoidal aq jou Aew podai sy
b pasAjeue sajdwes Jo ‘ON —_ s
l: paAIsoal sajdwes Jo "oN 98/0%0H : J{equnu 5-0-0
Jaquinu
0coe-nr-L} - s 0202/089}1/aH : sjono — :  JBqunu 1opIQ
(S50/8102/90 "ON LOVHLNOD) NOILONYLSNOD TINNNL SSI00V ANV NOILVHVd3dd 3LIS SNYIAVO OL
0zoz-Inr-¢| : paAledaYy sejdwes sjeq SHHOM INIWLVIHL 3OVMIS NIL VHS 40 NOILVYOO13YH HO4 1I0S ANV HILVMANNOYD 40 SHHOM NOILYNINV.INODIA : paloid
1202 0192 268+ : Sliuisoed 1122 96/C 268+ : siiwisoe
¥¥0L 0192 268+ : suoydsioL 892C 9612 TG8+ ° auoydaje
woo'|eqo|Bsje@Buny preyou : llew-3 Wod ABMWSDSHIOM : [lew-3
Buoy BuoH “L'N ‘Bunyo remy ‘Jeans din ONOM ONOH ‘NOOTMOM ‘AvE NOOTMOM ‘avoy
Buim € - | *anus0 Bupnuy| unys Bunyd /1L : SSOIPPY - |OH ONVM 8 ‘THLNID TVOININNOD HIITYAIHD ‘H/0L ‘800L WY Ssauippy
G919202MH * 18PIO >Hom Bun preyory : ) ONNIA SYWOHL ¥ : 1oBjuoD
¥vioL: abed PY1 Aid OIH) wayouyos] ST : Aiojeloqe AL ONIHIINIONT AVMAFAL ¢ sl

SISATYNY 40 FLVOIH[L&4FD

1S3L
SOAY WSVDLH W'y, S30INYIS ONILSTL B AYLSINIHO TYIIATYNY

w: Hﬂl\\ dnoJsg hiojesogen sav

Zie P11 hia OIR) wayawuyaal sv

\\‘\\\

i

/,/“




"1 L0dd S! Hd1 Jo uoioeld 63-90 10} poyjow §s8] "8sn |eussjul 10j 8pod dlawnu 8y sl 02043

"Juslfo Aq papinoid si (Aue i “0)e *swiy/eyep bulidwes ‘q| sjdwes ‘sweu jo8[o0.id) uoneuuoyu sjdwes

'pe)se} (s)wey 8y} 0} Ajuo pajejal (SHINSal 8y “uoHIpuod pajjiyd Ul Alojeloqe| paaLe (s)sjdwes “Jusid Aq pepiwiqns aiem /sem (s)sjdwes
S919202HH :18pIO YHOM Joj Sjuswiwiod oupeds

"K12100g [EOIWIBYD UBOLBUIY BU) JO LUOISIAIP B S| 90IAI8S SJORNSAY [EOIWAYD BY] *S8IAIBS SIOBISAY [BolWayD Aq paulejUIBW SSeqelep Wolj Jaquinu Alsibal SVD = JequinN SyD ‘buipodal jo Jwi = YO A8y
'020Z-Inr-94 0} 020c-Inr-¢ L wouy si pouied Buysa] ‘sesodind Buissaooud Joy Aiojeloqe| ay) Aq pawnsse usaq sey Juauoduwod swi} 8y} ‘seouB)jsul 8say) uj jusuodwod
aw e Jnoyim umoys aie sajep bulidutes ‘Jusijo sy} Aq papiroid jou st uoneuojul swy Bulidwes usypn "ases|el 1oy panoidde pue psxdsyd useq aAey Lodal siy} Jo sebed ||y "8dualajal siu} yum (s)uodal snoineid Aue sepasiadns podai siy|

Sjuswiwo) |eireues)
sS1Vv S919202HH 489pIQ YoM
QLT ONIYIINIONT AVMNETL jusio

viog : Jaquinpy ebed



— 005> /6ri 005 — uopoeld GED - /10 "M MHLL0d3
(Hd.) suoqieooipAH wnejoned [B}01 ™S MHLL0-d
- — 100-5919Z02)H i YOT  18qunN SYO punoduion
- — Ov:vL 020zZ-Inr-gL suy / 8jep buyduwies jusyo

— — 1dNa-MO-1S ar sjduwes sy HILVM XUBN-GNS

| synsay [eapeuy
S1Vv S9192021H 18pIQ YoM
QLT ONIMIINIONT AVMINTAL - a0

vioe - Jaquinyy ebeq



*pepodel eq o} pesjnbel ese synsey (ASIN) ejealidng exids e 1o (SW) eXidS XUIBNON e
podsy (Gsw) epealdng axds xuzep pue (Syy) exids xep

— €01 0'89 — zol 6w G¥°0 50> , bw 50 | — uoljoBI4 G€O - 210 *HSMH1L0d3
- - (2v52€1€ 107 90) (HdL) SUOQIEC0IPAH Wnejoned [BjoL S MHLL0-d3

aary

joguoy anjea YoIH Mmo7 soa SO7 uogrgUEOUCH Hnsay wan &O07 JequinN sSvo punodwod :poygepy
(%) ads (asywry Aiencoey ) (%) AieAcoey exids oyds ‘
Hodey (50a) ejeoldng exids jaguo Aiojeioqe] pue (897) ex/ds joguod Alojeioge] Hodey{ (W) yuelg pogs YILVM XujeN
Hoday (S0a) epesydng exids jo4uo9 Aiojesoge pue (SO7) exids jonuoD AiojeloqeT (gm) yuelg poyiepy
‘pPayoasl aq 0} palinpbal ale s)nsey (dNd) sjedljan AIojeIoqe ] ON e
yoday (dna) ejesidng Liojeioqe
SV

S9L920DH 49pIQ Yiom
QLT ONRIANIONT AVMNTAL JuslD

vioy Jaquinyy ebeq



"salojeubls pasuoyine sy} ase pue podai siy) uo Jeadde Jey) saweu asoy) Aq paubis usaq Sey jJuswnaop Syl

R e B 8 T R
wo>'leqolbsjemmm  LZ0Z 0L9Z 268+ XBd  ¥POL 0L9Z 258+ 8L
Buoy) BuoH “1°N '‘Bunyg temy ‘1eans diA Bum g-1 ‘anua Bumuy unys Bunyd 4711

dnosn haoaesoaey sw aujnuag

23171 hig (wH) waysjuyaay < 1w
AN sojuebio Isjwey) Jojueg * YuAnH 20BN yuy "seliojeloqe] pe}ipaIadY Jo Aiojoala SYTMOH 83 Ul peis) se sepiajoe Alojeiode]
2\% ouoads Joj (SYTHOH) swayog uoje)paiooy Alojeloge Buoy BucH Japun (990 SYIMOH ‘ON “Bay)
P11 Aid (4H) waydjuyos L STV ‘Alojeloqe] sjyj psjipeiooe sey (SHH) 8ojales uoje)paiooy Buoy BuoH

J0OJ S}/nsa.s pasuoyiny sauojeubls

"fiojesoqe] Buyse} sy} woy lercidde uspum Joud yym jdaoxe psonpoidal sq jou Aew podas siyL

0zoe-Inr-L} :

0coe-inr-gl :

8919202MH *
viol:

pasAjeue sajdwes Jo ‘oN

pan1aoa1 sajdwes jo ‘oN

a)eq anss|

panieoay sejdwes ajeqg

18pIQ YIoM

abed

—_ oS
88/0¥0H : Jequnu 3-0-0

Jaqwinu
0202/089L/a)H : 8jond — : JBqunu Japi0

(0/8102/00 "ON LOVHLNOD) NOILONHELSNOD TINNNL SSIDOV ANV NOILYHVYATNd ILIS SNYIAVO OL
SHHOM LNIWLVIYL IOVMIS NIL VHS 40 NOILYDIOT3H YO TI0S ANV HILYMANNOHD 40 SHYOM NOILYNIWV.LINODIA : 1sloid
1202 0192 268+ : sliwisoed LL22 9612 768+ : sliwsoe
v¥0l 0192 258+ * euodert 8922 9612 268+ ° suoydaje
woo'|eqojBse@Buny preyou : llew-3 woo'AemMwas)@SHIoM : llew-3

Buoy| BuoH “1'N ‘Buny) remy ‘Jeang dig ONOX ONOH ‘NOOTMOM ‘AvE NOOTMOX ‘avoy
Buim € - | *aua) Bugyuy unyg Bunyo 4/ : SSBIPPY  |OH DNVM 8 ‘THINID TvOIMIWWOD HIINMVAIHD 'J/0) ‘8001 WY ° ssalppy
Bung pJeyory : joejuc) ONNIA SYWOHL M : JoBJUOD
Pr1Ad OIH) weyouyoaL §Tv = Aiojeloger aL7 ONFANIONT AVMAZIL a0

SISATYNY 40 FLVOI-H[L4FD

1831

390 =TT i
SAVY) @ewmm U,

S

- \'/
AH 0
\\:\:__./1/

‘2,

e P
=t

(T

N
%
@z

\\\‘Eﬂll

S30IAY3S ONILSIL ® AYLSINIHO TVOIATYNY

dnoin hiojesoqeq sv

P11 hia OIH) wayawyaa)l sav




"1 .0d3 S! Hd1 J0 uoljoeld 635-90 10} pOYldW }s8] "8sn [eulsjul 1o 8p0od duswinu 8y st 0L0d3

‘Jusljo Aq papinoid si (Aue J1 “-0je *awnyeiep buldweg 'q| sjdwes ‘aweu jo8lo01d) uoneuuoyul sjdwes

'pajsa} (s)way 8y} 0} Aluo pajejal (s)insal ayL "uonIpuod pajjiyo ul Alojesoqe] paale (s)ajdwes “Jusijo Aq pepiwgns aiem /sem (s)ajdwes
891.9202XH *18pI0 YOM J0} Ssjuswiwio) oyoedg

"K12100g [EOIWBYD UBDUBWY 8Y) JO UOISIAIP B S| 90IAI8S SJORNSqY [BOIWAYD 8l ‘S8dIASS SIORISqY [edlway)) A paulejulew aseqejep wouy Jaquinu Ansibal gD = JequuinN SyD Buipodal Jo Jwi = YO A8y
"020Z-INr-91 0} 020g-Inr-g1 woly si pouad Buyse] ‘sesodind Buissesoid 1oy Aiojesoge| ayy Aq pawinsse usaq sey jusuodwod awi 8y} ‘seduejsul 8say) uj Jusuodwod
auuy B noyim umoys ale sajep Bujidwes Juaifo eyy Aq papiroid jou s) uoieulojul awy Bujidwes uaypp "esesfe. Joj panoidde pue paxosyd usaq aaey Hodal sy} Jo sabed ||y ‘eoualajal siu} yim (s)uodas snoneid Aue sepasiadns podal siy |

SJUBLLILLIOY) [BI8UBS)
s1v 891.92023H 13pIO YioM
QLT ONIHIANIONT AVMNTIL : ITEYS)

viog : Jaquin)y abed



- e 00s — uopaeld GeJ - 21O "HS MHLL0d3
(Hd1) suoqueooipAH wnejoned [EJ0L *4S™MHLL0-d3

100-891.9202)H
0151 020Z-Inr-€l
o
dna-aaLvaul-ls

nn &O7  48qUinN SVO punoduion

auy / 8jep buydwes jusyo

ay sjdwes jusio HILVYM XUjeN-gng
sjnsey [eapffeuy

SV

89192024H 49p10 YoM
ALTONIIINIONT AVMNTAL SIETS)

viog Jaquinpy ebeq



pspodel eq o} peijnbal ele s)nsey (QSW) eedlidng exids Xujep Jo (S) edidS XUy ON e

yodsy (@swy) srealdna axids xupep pue (Sy) exids xuep

(0] 0'89 - col J/Bw G40 §'0> /6w S0 = uonoelq GeD - L1 "HS MHL.L0d3
) i i (LvS.€1€ 307 00) (HdL) suoqieooipAH wnejosjed [B}0L *4S MHL20-d3
aary
equoo enjeA YbjH Mmo7 soad 897 vogeyueoU) HNsay Huin &O7 48qUInN svo punodwod pogepy
(%) A (2)sywry Arenooey (%) Ararcoey exyds eyds -
yodey (50a) 8j8a)/dng ex/ds jaguod AlojeioqeT pue (S97) ex/ds joauog Alojeioqe] wodoy (Gn) yueld poyie HIALVYM Xiep
Hodey (80a) ejesiidng exyds jo4uod Aiojeioge] pue (S07) axids jo4uoD AlojeiogeT (gw) yueld poyiepw
‘pPayoasl eq 0} palinpal ale s)nsay (dNd) eedljan AIOJeIoqe ] ON e
Hodsy (dna) ejeaiydng Aiojeioge
S1Vv 8919202H1H 8P4 YI0M
ALTONMIINIONT AVMNZ3L s
vioy

Jaquinp ebed



R e R R O e i e o s i o it
woo'leqojBsie'mmm  LZOZ 019T 258+ Xed  PYOL 0492 258+ 191
Buoy) Buon “L'N ‘BunyD femy ‘1eans dia Buim g-1 ‘a1uad Bunnuy unys bunyo 4744

dnousn hooapiogey sw o joua

2371 hag (3K wauouudal sv
AN3sojuebiQ Jsiwey) Jojueg * YuAnH 20BN yuy *seLiojeloqe] Pa)|palody Jo Al0joallq SYTMOH 8uj Ul pejs]| se sejiafoe Alojeloge|
)\N)Q oyoads o} (SYTHOH) swayos uope}pa.soy Alojelode Buoy BucH Japun (990 SYTHOH ‘ON "Boy)
P11 Aid OIH) wayojuyos ] SV ‘Auojeloqe] sjy) pajipaicoe sey (SYHH) 80IAIeS UoRE)paIody Buoy| BuoH

10 S}insa.l pasuoyiny uonIsod saLojeubls

'seuojeubis pastioyine ay) a1e pue podai siy) uo Jeadde Jey) saweu asoy Aq paubis usaq Sey JUsWNIOP SIy |

"fioyesoqe| Buyss) ey woy [ercidde usyum Joud yum jdeoxe paonpoidal oq jou Aew podal siy |

L pasAjeue sa|dwes Jo 'ON —_ a)s
l: paniedal sajdwes Jo "oN €8/0¥0H : Jequnu D-0-DO
Jsquinu
020Z-InP-2} : 8jeq enss| 0202/089L/AH : Sjono — :  1BQWNU JOpIO
(0/8102/00 "ON LOVHLNOD) NOILONYLSNOD TINNNL SSIOOV ANV NOILYHVAIHd JLIS SNYIAVD OL
020z-Inr-gl : panIgoay sejdwes ejeq SHHOM LNIWLVYIHL IOVMIS NIL VHS 20 NOILYDOOTIY HO4 T1I0S ANV ¥ILYMANNOHD 40 SHYOM NOILYNIWV.LNODIA : 1sloid
1202 0192 268+ : PllisoE- 1122 96T 258+ : sjiuisory
y¥0L 0192 268+ ° supydes), 8922 96/C 2G8+ :  ouoydsjal
woo'leqo|Bsie@buny preyou : [lew-3 Wwod'Aemwsa}@syom : llew-3
Buoy BuoH “ 1N ‘Buny9 remy] ‘jeans diA ONOX ONOH ‘NOOTMOM ‘AvVd NOOTMOM '‘avoy
Buim € - | *aguad Bumiuy unysg Bunyd 41| : SSRIPPY  |OH DNVM 8 ‘THINIO TVOIMIWNOD HIIMYAIHD ‘J/0L ‘8001 WY ° ssalppy
L9L9C02HH : 48pJO oM Bung preyory : joejuop ONNIA SYWOHL M : 1oBIUOD
vi0L: abed P11 Ad OIH) wayouyoal sV : Alojeioqen aL1 ONIYIINIONT AVMATAL : elo
SISATYNY 40 FLVIIH[L&HTFD
1831
S1\VvY 950 G DL 2;___:\:\\\ S3OIAYIS ONILSIL B AYLSINIHD TYOIATYNY
/@ﬂ dnoin hsojesoqge sw

SH
=1H

\%e /,//,’

E

\)

\\\:\. ih _/2/1

A\
)

=
S

P11 hid OIH) wayowyoasal sv




"1,0d3 S! Hd . J0 uohoeld 63-90 104 poyjew s8] ‘8sn [eulsjul 10} 8pod duswinu auy si 02043

"Juslfo Aq papinoid s (Aue i “aje *swiy/eiep bujdweg ‘q| sjdwes ‘aweu jo8f0id) uoneuuloul ajdwes

"palse} (s)wiayl 8y 0} Ao pajejel (S)iNsal ey uonipuod pajjiyd ul Alojeloge] paaLe (s)a|dwes Jusld Aq papiwqns aiem /sem (s)ejdwes
1919202HH :1epI0 HOM 1o} sjuswwio) oypeds

"A1B100S [EOjWBYD UBOLISUIY 8} JO UCISIAIP B S| 80IAI8S SIOBASAY [BOIWLSYD 8 | ‘S80IAIeS SOBNSQY [BOIWBYD AQ paulejulew aseqelep Woly Jequinu Ansibal S0 = Jequnn Sy ‘Buipodes Jo ywr] = YO A8y
*0202-Inr-91 0} 0Z0g-Inr-€1 woy si pouad Buyse] *sesodind Buisseooid oy Aiojesoge| ayy Aq pawinsse usaq sey jusuodiiod sy ay) ‘seoue)sul esay) uj ‘Jusuodwod
awi B noyym umoys ale sajep Bulduies ‘ual ey Aq papiroid jou si uoljeunoju; swi Budwes usyp ‘eses|al Joj paaoidde pue pexosyo useq aney uodal siy} Jo sabed ||y ‘eousiajel siy) yum (s)uodal snoineld Aue sepesiedns podal siyL

SjusWILIOY) [BIauB5)
S1Vv 1919202)H 18pIO YoM
QL7 ONIMIINIONT AVMWNIAL : JusyD

vioeg : Jaquiny ebed



005>

/6d 00§ — uonoeld 6€9 - L1D S MH1L20d3
(Hd1) suoqieooipAH wnsjonsd [8}01 “HS MHIL0-d3

L00-1919Z02HH
0zoz-nr-g1L
Lg4-1S

#in YOT  4BqUInN SYO punodwo?n
aury / 9jep buydwes jusyo

a/ 8jdures jusijo HILVYM XujeN-gns
sjinsey [edpfjeuy

LA 4

1919202HH 48P0 Miom
QL7 ONREFANIONT AVMWIIL jusin

vioe Jsquiny ebeq



"peyodel eq o} paijnbel ese synsey (QSW) ejeolidnq exids xujep 1o (SN) exids XUIBW ON
Jodsy (@swy) speaydna axids xupep pue (Sy) exrds xupepw

- €01 089 — z01 /bW Sp°0 50> /6w G0 B uoloeld GEO - L1D *HS MHLL043
(2v52€1€ 107 00) (Hd1) suoqiedoipAH wnejosed [Bj0L *HS MHL20-d3

oy
joquoo
(%) ady

anfen YoIH Mo7 soa So7 uogegueouon #nsey #n &O7  J8qunN SV punodwo poyepy
(s)syuiry Aienooey (%) Ateacoey exids eyds -

#0d9Y (50a) ejevydng ex/ds jaguoD Aiojeioge pue (1) eX/ds joguod Aljeioge podey (Gu) yus|g Pougey HILVM xiie
Hoday (S0a) epesiidng exyds jonuo9 AojeiogeT pue (S97) axids jo4uoD LiojelogeT (g) Yueld poyiap
‘pPayioasal 8q 0} palnpal ale s)nsay (dNd) siedjjan( AIOJeIoqe ] ON e

podsy (dna) eyesaydng Aiojesoge

SV

191.9202)H 19pIO YIOM
Q17 ONIMIINIONT AVMINTEL usD

vioy : asquuinpy sbed



R R e e L i

wod'eqo|Bsie’mmm  LZ0Z 0L9T 268+ Xed  ¥pOL 049Z 268+ JoL
Buoy BuoH “L'N ‘Bunyg remy '1eans diA Bu g-1 ‘anua Buiuy unys Bunys "JriL
dnosg huoaesoqe sw aajoumy
23171 hag {inH) weausmuyosal s v

AN sojuebIo Isiwey Jojueg " yuAnH 206N yuy "sejiojeloqe] pejipaIody Jo Alojoalid SYTMOH 8y ul psjsy| se sejjialoe Aiojeloqge
)Q)@ oyjoads 1o} (SYTHOH) sweyos uojie}paiody Alojeioqe Buoy BuoH Japun (990 SYTHMOH "ON "Boxl)
YT T T P11 Ad (iH) wayoluyos | STV ‘Alojesode] sjyj pajpaiode sey (SYHH) 8olAles Uope)ipsiooy Buoy BuoH
"salojeubls pasuioyine sy} a1e pue podai siy) uo Jeadde jey) ssweu asoyy Aq paubis usaq Sey JusWNIOP SIY | *Aiojeloqe) Buyss) ayy woy [eaoidde uspum Joud ypm Jdeoxs paonpoidal aq jou Aew podai siy L
[ pasAjeue ssjdwes Jo "oN —_— 8ls
[ panisoal sa|dwes Jo 'oN ¥8/0Y0H : Jequnu D-0-O
Jaquinu
0202Z-Inr-L} Reqenss| 0202/089L/3XH SlonD — 1 JequnuIapIO
(0/8102/04 "ON LOVHLNOD) NOILONYLSNOD TANNNL SSIO0OV ANV NOILVHVITHd LIS SNYIAVO OL
0zoz-inr-gl - panjeoay seldwes sjeq SHHOM INIWLVIHL IOVMIS NIL VHS 40 NOILYOO 13N HO4 TI0S ANV Y3 LYMANNOYHD 40 SHYOM NOILVYNIWY.LNODIA : 1sfoid
1202 019¢ 258+ - e 1122 9612 2TG8+ : ajlwisoey
y¥OL 0L9T TG8+ L 8922 96.¢ 268+ : suoydeje
woo'jeqo|bsie@buny preyou : ltew-3 Woo'Aemwsa}@syom : llew-3
Buoy] BuoH “L°N ‘Bunyd remy ‘Jeans din ONOX ONOH ‘NOOTMOM ‘Avd NOOTMOM ‘avod
BUIM € - | ‘enueD Bumiuy unys Bunyd /i) : SSSIPPY  JOH ONVM 8 ‘THLINID TVORIFWNOD HIIMYAIHO ‘H/01 ‘8001 WY ssalppy
Y9L9C02HH : 1epJQ oM Bung preyory : BU0Y ONNIA SYWOHL YN : oBIUD
viol: ebed PY1Ad OfH) wayoluyoa ) ST : Aiojeloqe L7 ONIYIINIONT AVMNFAL : Ll

SISATYNY 40 FLVOIHL&FD

1531

ST\Y 590 Sy DL WY, SADINYIS ONILSIL B AYLSINTHO TYOIATYNY
S, dnoJn hiojesoqeq sv

Sl i

\\\: Z/r//
ol an P11 hia OIH) wayawuyaal sv




"1L0d3 S! Hd 1 J0 uodelq 63-90 10} poyjell §s8 ‘8sn [eulsjul o} 8pod duswnu 8y} st 02043

‘Jualo Aq papinodd si (Aue yi “-oje ‘awnyejep Buldwes ‘q| sjdwes ‘sweu josfold) uoneuuoul sidwes

'pajsa) (s)way 8y} 0} Ajuo pajejal (s)insal ayL "uonIpuod pajliyo ul Alojesoqe| paale (s)ajdwes jJusijo Aq pepiwgns aiem /sem (s)ojdwes
¥919202)H *18PJO HOM 10} Sjuswiwo) oyjoeds

"A19100S [BOIWBYD UBSLBWY 8U) JO UOISIAIP B S| 90IAI8S SJORJSQY [BOIWBYD 8U] “S80IAIeg S}oel)sqy [BolWway) AQ paulejulew aseqejep wouy Jaquinu Ansibal SyD = JequnN Sy9 ‘Buipodas jo Jwi = 4O A8y
"020Z-Inr-91 0} 0Z0Z-Inr-¢ L woly si pouad Buysa] “sesodind Buissaooid Joy Aiojeloqe| ay) Aq pawnsse usaq sey Jusuoduwiod swi} 8y} 'seouejsul 8say) uj Jusuodwod
awy e Jnoyyim umoys ale sajep Bulidwes ‘usifo ayy Aq papiroid jou s uoieunojul awy Buidwes usypn “eses|e. 1oy panoidde pue paxdsyd usaq aAey podal siy} Jo sebed ||y "souaJajal siy} ypm (s)uodal snoinald Aue sepasiedns podas siy|

S)UBLILIOY) [eleuss)
s1v ¥919202)H 13pIO YoM
QLT ONRMIANIONT AVMNZEL © SUEYo)

vz Jaquinyy abedq



008> /br 005 — uoRoeId GED - 21O *HS MHL0dT
(Hd1) suoqiecoipAH wnsjosed [830L “HS ™ MHIL0-d3

SV

100-¥919202)H nan 0T  1equinN SV punoduo)
020z-Inr-¢4 owy / 8P Buyduwes JusyD
CwoEs aredwes e UILVM XUIBN-anS
synsay [eapfjeuyy
¥919202H 13pIO YoM
QLT ONRITINIONT AVMWSAL s

viog : Jaquiny abed



peyodel eq o} paiinbel ele synsey (ASW) eyedldng exyids xuje Jo (SN) exidS XUIB ON e

yodsy (@sw) spealdng axids xuzep pue (Sy) axids xuep
- — €01 089 === 2oL V/Bw G40 50> /bw S0 — uonoelq 6D - 1D *YS MHLL0d3
(LvSL€1€ 107 00) (HdL) suoquesoipAH wnejosed [ejoL S MHL20-d3
iy
foguon anjeA YbiH mo7 soa so7 uopequeoUoD Jynsey wun Y07  JequinN SYO punoduod :pouepy
(%) ad (s)sywry Aierooey (%) AseAcoey exyids oyds ‘ -
Hoday (S0a) ejeaydng exjds jaguoD AiojeiogeT pue (S07) /s jo4uoD Aijeioge Hodey (/) yuelg poge

HILVM Xujen
Hodsy (S0q) epeaydng axIds [o4uog AiojeiogeT pue (S97) eyids joquoD AlojeiogeT (an) yuelg poyzapy

*pajoasl eq o} palnDal ale S)Ns8y (dNd) eledljand AIoJeloge ON e

yodey (dna) eyesaydng Aiojeroge
SV ¥9192024H 48pIQ YoM
QLT ONIIANIONT AVMWIIL sl
vioy

Jaquinpy abeq



jo— abed 900

AdOD Y008 - MNId

AdOD ¥3IWOLSND - MOTIIA

AdOD 8Y7 - 3LIHM

dnoin hasojesoqge] s1v

"Beg panteseidun = g !log 9)Byding piov 10) Beg anseld = SSY BINOE SIUBIS = LS ‘9|1I0g PeAIBSaId v.1ad = T ‘emog POAISSE. BIEISOY OUIZ = 7

'S88|9 paniasald opAusplewod = o 'olise|d PAAIISAld SUNINS = IS ‘elnog uopejoads paresald [OH = SH 'ORSE|d POAIBSBI [DH = H  SSE|D Jaquiy PIAISSald JUNINS = 9S !POAIBsald ounyding [EIA YOA = SA 'POAISSaId [DH [BIANVOA = A

‘panlesesdun SSEID Jequy = DY ‘O)ISe|d POAIESald BPIXCIPAH WNIpOS = §  'peAlesalg PO/ePIX0IPAH WRIPOS = HS ‘DO PaAISSaId JUIN = DUQ INSBId POAISSAIH OMIN = N ‘oseld penesesdun = f :S8POD Jeuiejuo) Ja3eMm

= HTe) = 30
10D Modsuel) e . “an,_ L I :2)eq e laweN
\T N uH. I .“mE_._. / w:\.N \ W #; 210 077 ewl|) AVIINEETE HTle)
'ON 8JON ,u0D D\m “ .\\ \ N T&mo 1/\».\%‘\ \ ‘aweN o\ng\ _.QM_ ‘8)eq ONNTX SewoyJ, ‘swep
INIWdIHS 30 QOHIIW > P-NeETNERER ’ ‘A8 G3HSINONMZY
P / 77110} OAN S/ AT ™ (IWd-NG =15 ]
safoq |eloL epog 7 edAL awy | 3iva | Xrdlvw al 31dWvs asv
¥ [ oGS om0
~
| )
018 SYOT 8%.4) 0 QP Jo) BwIN|oA BAXT 9./% VIN OoN SeA JoBjY|
.P8)joadxa sHyd ybiH, ‘69 rr,~. (ajepdordde epip) T¥3S ¥I1000
sa|dwes pajeunuejuod AlybiH ‘6'a :SBTON N\~ AINO SN AHOLVHO8Y 1 504
(seoud eyins 1oesje o) pajsi) oq Isnu sepod a)iNs - 8j0U)SILINS BUIPNIOU] QIWINDIY SISATYNY “ON 310ND ‘(e3e0) A34IND3Y s11NSTN
(1odai 0y Juaseyip 4i) :0.L IDIOANI TIVINI (s T e — =
‘0L L¥Od3Y VNI 811G - SUIBAE]) 0} SHIOM Juawiea)] a0emag ulj BYS JO UORBI0IAY :q] LO3roYd
dnoun humeiogen s1v 3NOHd DNNHA sewoq], {(Wd) ¥39VNVW 103roud
sSAvw ‘3TI90N ‘301440/ SS3daav
MITdNVS AVMAINAAL ATYERR)
98/.0¥0 H NOILVINIINNDO0A AAOLSNI 40 NIVHD




jo— ebed 50D

AdQD X004 - YNId
AdOD HINOLSND - MOTI3A
AdQOD 8Y1-3LIHM

dnosn hsojesoqge s1v

‘Beg penteseidun = g !Jiog ajeyding pioy Joj Beg oiseld = SV ‘9N0g BIMAIS = 1S ‘S|NOE panlesald V1a3T = J ‘ejog pealeseld 6)ejeoy duIZ = Z
'SSB|9 paniasald epAyeplewlIod = J !oNSe|g PaAIaSald JUNYINS = dS !8[0F UONRIPBdS PeAIasald [OH = SH (ONiSeld PeAIasald IDH = H  ISSB| Jaquly PaAIssald JUNNS = OS PaAasald ounyding [BIA YOA = SA ‘paAlesald 1OH IBIAVOA = A
‘Paniesaldun SSBID Jaquy = OY '01iSE|d PEAIasaId BpIXOIPAH WNIPOS = §  {PaAIasald PO/OPIX0IPAH WNIPOS = HS

!DMO Pamasald OUIN = OHO '0SB|d POAIesBld QLN = N ‘0ljse|d paniasaiduf = d :Sap0D JOUJEJUOD JOIEM

ewy 30 =T 30
‘00 podsuel] ) oied N - ‘WeN i o5eq o BWeN
3\ 3 _\ ] e / V_ —\— ; V ~&J 40 X9 aw] AVIANAAL HTo)
‘0N 8JON u03 | \m A ] _ %J :@1eq ~2 AU L BweN DAOA\ ﬁo\n_ :8leq DNIIHA Seloy], laweN
IN3WdIHS 40 QOHLIW = A8 G3NE0T ‘A8 QIHSINONMTY

Al e o WA M T ~-ENEL-S |7

— | S2moaeoL apoD j adAL awn| uva | Xi¥lvw al 3dwvs asw
MW NOILVWHOIN UINIVINOD

.W oN @ ‘a3 TIHD
~ ERCEEENENERETE]
018 SYQ 994} 10 DT JOj SWN|OA BIXT n.J /N ON SaA ‘Jogu)
«Paoedxe sHyd ubiH, 68 (e1sudosdde epio) T3S ¥I1000
sajdwes pejeulwejuos AlybiH ‘6's SHION — TIYSOdId HO 39VHOLS / ONMANVH VI03dS / AINO 35N AJOLvH0av 1504

(seoud eyns joeme o} pejs)) aq jsnw $8pod a)ins - 310u)$3LINS Bulpn(ou] AIYINDIY SISATYNY

YON 310ND ‘(=1q) 3UINDIN SLINSIY

(uodai o) uesayIp 4} :0L 3DIOANI TIVWI

(668 182k0a) uononnsuoy suun) ssesdy pue uoyesedalq alls

“0L 140d3Y VAT 9YIS - SUIAAB]) O} SYJOAN JUBWIEaI] ODEMAS ULL BYS JO UONjEJ0Y 4l 103roud

dnosn huojeioge sv 3INOHd ONNFA sewoy], d) ¥3IDVYNVYI 1D3roNd
sIv T1IEON - '301340/ SS39aav
HITANYS AVANHAL %ﬁ.\ ANERER)

88.0¥0 H

NOILVLNIWNOO0Ad AdOLSND 40 NIVHD




jo— abed 909

AdQD X008 - NId
AdQOD H3IWOLSNI - MOTHA
AdOD gv1 - 3LIHM

dnoin hiojesoge s1v

‘Beg panasaidun = g !|loS a1eyding pv Joj Beg onseld = SSY  'allog ejueiS = 1S ‘amog PaAasald VA3 = 3 ‘aplog PeAISsald 818}edy JulZ = 7

'SSB|9) penseseld 0ﬁ>£m3_wrc~0u_ = 4 '0118B|d peAIesBld oLNYNG = 4S ‘aog uoyeioadg paalasald [QH = SH '0l1SB|d paAIasald |IDH = H  !SSB|D Jaquiy paAlasald ounjing = G ‘paalasald aUnydins |BIA VOA = SA ‘pPaaesald IOH IBIAVOA = A

‘panssseldun sseiD JequIY = DY 'aNSB|d Paaesald OpIXCIPAH WNIPOS = §  !PeAIBSald PO/SPIX0IPAH WNIPOS = HS

‘00 Panesald SWIN = DHO OlISB|d PeAIeSaid JUUN = N ‘OiSe|d PaAlasaldun = d :S3P0Y JOUJEIUCD J31EM

=ITTTR 30 T HTe)
: T : I - :ewe
:0D Jodsuel] [ . Ed sk ey A SEN ) M LV MIATIL N
G O ST o i AL i
1 3 L - .l A LY 1—(414 -
‘ON 8JON ,u0) D\A _ 1 M m _ :2)eqg W \w\m 74 \ BWweN o.\noﬁ\\:«\m_ :8jeq JINITHA 4 1aweN
~ IN3GWJIHS 40 QOHL3W ) P:IENEREE] ‘A9 GIHSINONAN
Al T 7RG T ™ 9L =13 7]
~p | semca el apog / edA | awi JIva | Xrd1vw ai 3dNvS aisv
b\ NOILVINHOSNI 93NIVINOD
o
~
v
"0J8 SYOT 8IBJ} J0 DD JO) BLUNJOA BAXT Q % oN sap Joeju|
' «pejoedxe sivd by, ‘69 W( (eyendoudde spuio) Tv3S ¥31000
se|dwes psjeulweiuco AyBi ‘B'e :SSI0N - NVH IVIO3dS [ SINJAWOD ATNO 3SN AUOIVHO8V1 904

(saopd ayns joeue o} pajs|) aq Jsnw sapod eyns - aou)sI LIS Buipnjou a3¥INDIA SISATVNY

“ON 310N0 {(eeq) A3HINOIY SLINSTY

(wodaz 0} uasap 1) :0L FOIOANI IV (50/8102/00) UORONAISUO) |eUUR) 3330y pue uopEsedaly aus

“0L 190434 VA3 :al 1o3roud

dnoug hioyesoge sv 3INOHd {Wd) Y3DVNVW Lo3ronud
s1v "FTEON . '301340/ S530AAY

I IdNVS AVMAHLL ANEGE)

€8.0v0 H

NOILVLNINND0A AdOLSNI 40 NIVHO




AdOD M008 - MNId

jo™"oBeag0d  meoumii ot dnoin hioesoge sv

‘Beg ponsesaidun = g ‘j1os ejeyding pioy Jo} Beg oliseld = SSY '91N0E 0JUSIS = LS !9JHog PeAIssald YLAT = I 'SI0F PaAIasald 3jejeoy OUIZ = Z
'SSE|D PBAIBSe.d 9PAUBP|eWIOS = 4 !21ISe|d PAAIasEld JUNJINS = JS !8iog uojeloads pentesald IOH = SH 'onseld PeAIssald [JH = H

'SSB|O Jaquly PaAIBsald JUNYINS = S PEAIBsald auNyding |BIA VOA = SA PBAISSaId |OH IBIA YOA = A
‘peaseseidun ssejo Jequy = OV !ORSeld PAAISSald SPIXCIPAH WNIPOS = §  {pantasaldg pD/EPIXOIPAH WNIPOS = HS ‘ON0 PeAlesald QUIN = OHO !9)SE|d Panieseld OU)IN = N 0liSeld paatasaidun =4 :S8poo JoUufBIU0 J3JeM

ouwl) 30 =T 310
109 Jodsuel] ( ajeq aweN ‘8)eqg ‘aleN
ﬁ M_ - /\ [ ewnp A M ’\_ U V ? 40 D..M 71 8w ] MNHH L 10
‘ON BJON ,u0D | \n _\ m _ :31eq M IR \* eweN O\naﬁ\ Po\m» :9)eQ INTTHA SCWUY ], ‘eweN
INIWAIHS 30 QOHIIW b A8 Q3AI3034 '

‘A8 Q3HSINONIMN3Y

T eI YBRT[ ™ I9F~ = | 1
$3)110q €10, apop /edAy awyy 31va | XIN1YW al I1dnvs aisiv
M/Q NOIIVNYIOANI 9aNIVINOD TIRBM=M 10S = S 00U} NOILVWHOSNI I IdAVS
v ~
” oN @% IERRIE)
.U ERICEEELETERE S
'98 Sy 8%e] 10 JY) J0j BWNjoA BYXT AFJ V/N oN S8A OBJU|
Poj08dxa sHyd ybiH, ‘69 /Q (elendoudde ajoio) Jyas ¥31000
N

se|dwes pajeulweiuod AlybiH ‘6'e :Faj0N

“1VSOdIQ ¥O J9VHO1S/ ONIMONVH 1VI03dS / SINT ATNO 3SN AHOIVHOBV1 J04d

(seoud ayns yoeuye 0} paisi| eq Isnuw Sap0d BNNS - 810U)SILINS BUIPNIDUI AIHINDIY SISATYNY

“ON 3LoND ‘(e1e@) A3VINDIY S1INSTY

(HodaJ 03 3usJayp 4) :0L JDIOANI IVAI (57i920a) uonannsug [auun) SSEIOY PUE uphesedeld aus

‘01 1H0d3¥ TIvNI 3liS - SulsAe] 01 SHIOM juswijeal] ‘41 103royd

dnoun himesoge sv 3NOHd DNNHA sewoy, (Nd) ¥35YNV 1037084
SVv ENER] ‘301440 / SS30aav
MITIAVS AVMINIITL T ERE

78,00 H NOILVLNINND0AQ AQOLSND 40 NIVHD




RELOCATION OF SHA TIN SEWAGE TREATMENT WORKS TO CAVERNS —
SITE PREPARATION & ACCESS TUNNEL CONSTRUCTION

(CONTRACT NO. DC/2018/05)

REMEDIATION REPORT (RR)

APPENDIX M

PHOTO RECORD

(As shown below and attached CD-ROM)

TEEMWAY ENGINEERING LIMITED



CONFIRMATORY SAMPLING AT BH4

Pipes

Trial Trenches for Underground Sewage

Decontamination for Sampling Tools




Conducting Confirmatory Sampling




Conducting QA/QC Sampling
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BIOPILE TREATMENT AT BH4

Biopile Construction
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Excavation of Zone 1 Contaminated Soil
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Aeration System for Biopile




Biopile Progress Sampling
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Conducting QA/QC Sampling
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CEMENT SOLIDIFICATION AT BH4

Trial Mix Test for Cement Solidification
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TRIAL MIX
5. Cement Ratio: 15% |

N soil weight: 3 Kg
%‘ Cement Weight: 045 Kg
_ ¥ Water Used: K




Excavation of Zone 3 Contaminated Soil
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- Sampling Date: 31/44/505, $ B S cs ucs-2
Testing Date: ?4/07/241:0 .‘ B

S ing Date: OV 2¢z
1% Testing Date:




CROSS-CONTAMINATION PREVENTION

Decon
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ination for Excavation Equipment

il )

Treatment Location for Zone 3
; Contaminated Soil
ement Solidification)



Treatment Area for Zone 1 Contaminated Soil




BACKFILLING OF TREATED SOIL TO ORIGINAL LOCATION

Backfilling of Zone 3

\

Backfilling of Clean Soil to Ground Level
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GROUNDWATER TREATMENT AT S$1

Groundwater Treatment Setup

~

GW Water Pump witff
Filter & Oil Skimme

GW Water Pump with
Filter & Oil Skimmer

Qil / Water Separator Tank
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Activated Carbon Filter Pack '
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