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1 Introduction
1.1 Background

1.1.1 “Following the recommendations in the 1989 White Paper on “Pollution in Hong Kong —

A Time to Act”, the municipal solid waste incinerators in Hong Kong have been closed
in phases and replaced by a system of transfer stations feeding large landfill sites. The
Kwai Chung Incineration Plant (KCIP), which was put into service as 2 municipal solid
waste incinerator in 1978, cecased operation since May 1997.

In 1999, CEDD (former CED, Civil Engineering Department) completed a Preliminary
Project Feasibility Study (PPFS) for the demolition of buildings, structures and chimney
at the KCIP site (Report No. PPFS 2/99). The report concluded that the demolition was
feasible and recommended that no blasting techniques be used in the demolition process.

The demolition of a municipal waste incinerator is classified as a designated project
under Part II, Schedule 2 of the Environmental Impact Assessment Ordinance (EIAO).
Accordingly, an EIA study was carried out under Agreement No. CE15/99, and an EIA
Report — Demolition of Kwai Chung Incineration Plant (Atkins China, 200]) was
submitted to the Director of Environmental Protection (DEP) in September 2001 under
the EIAO (Register No. AEIAR-049/2002). '

A Contamination Assessment Plan (CAP), which includes reference to necessary
remedial action, was produced under Agreement No. CE15/99. The CAP report and the
subsequent Contamination Assessment Report and Remediation Action Plan (CAR/RAP)
were approved by the Authority, and the recommendations incorporated into the EIA
Report.

The EIA Report was approved under the EIAO on 9 January 2002. An Environmental
Permit (EP-121/2002) was issued on 1 March 2002 by the DEP.

At the EIA stage, preliminary site investigation was carried out, which identified the
general nature and approximate extent of contamination, both within the structures and
below ground level. However, further site investigation was necessary to accurately
determine the extent of the contamination. Further site investigation including soil
sampling and laboratory analysis were carried out under “Agreement No. CE85/2001
(CE) Demolition and Decontamination Works at the Kwai Chung Incineration Plant and
At the Proposed Kennedy Town Comprehensive Development Area Site — Design and
Construction™ in 2002 and 2003. The drilling records and the Iaboratory testing results
were provided by the CEDD for further review and analysis under this assignment.”

Having taking into account various site constraints relating to KCIP and its surrounding,
Planning Department has agreed to exclude residential use from the future land use
scenario for the KCIP contamination assessment under RBRGs. Given the above, it is
recommended that the future land use for the KCIP site will be taken as either
“Industrial” or “Public Parks” under the RBRGs land use scenarios. As such, a prudent
approach is needed to ensure flexibility to cater both land use scenarios, i.e. the more
stringent clean-up targets among “Industrial” and “Public Park” scenario are proposed.
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1.2 General

1.2.1 In accordance with the varied Environmental Permit EP Condition 2.11 (EP-121/2002/4)
a Remediation Report (RR} shall be submitted for approval by the Director of
Environmental Protection Department within three months of completion of the
remediation works.

122 This Final Remediation Report shall consist of three (3) parts, covering remediation of
the followings:

o Part - Remediation of hydrocarbons contaminated soils (Biopile No. 1) — Type
B

o Part II - Remediation of hydrocarbons and heavy metals contaminated soils
(Biopile No. 2) - Type C

o Part III — Remediation of heavy metals contaminated soils (Cement
Solidification) — Type A and Type C

123 This Remediation Report shall demonstrate that the clean-up is adequate and all
excavated contaminated soil has undergone proper soil remediation to meet the relevant
standards for on-onsite reuse. All relevant information, such as details of closure
assessment, sampling results, photographs, quantity of treated soil and final backfill
locations shall be included in this Remediation Report.
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2 Types and Volume of Contaminated Soil

21

2.1.1

Quantity of Different Types of Contaminated Soil

Material on the Kwai Chung Incineration Plant (KCIP) site has been classified into three

distinct categories, which is based on the contaminant present in the soil. These
categories are as follows:

o Type A: Heavy Metals

o Type B: Hydrocarbons

o Type C: Heavy Metals and Hydrocarbons

According to the Engineer’'s “RBRG for Contaminated Land Management -

Contamination Assessment Report (CAR) and Remediation Action Plan (RAP) at Kwai
Chung Incineration Plant (Report No. 203204/KCIP/RBRG/04/E) (August 2009)” which
was approved by the EPD, the estimated quantities of contaminated soil requiring
excavation and remediation at the KCIP site are summarized in Table 1 below.

Table 1

Estimated and Actual Volumes of Contaminated Soil Requiring
Excavation and Remediation

Type

Contaminants

Estimated Volumes
of Contaminated
Soil Requiring
Excavation and
Remediation (m°)’
in CAR

Actual Volumes of
Contaminated Soil
Requiring
Excavation and
Remediation (m*)"

Remediation
Method

Heavy Metals

8,750?

9,157

Cement
Solidification

Hydrocarbons

1,750

1,922

Biopiling
(Biopile No. 1)

Heavy Metals and
Hydrocarbons

1,313°

662

Biopiling
(Biopile No. 2)
followed by
cement
Solidification

! for “Public Park” land-use scenario and “Industrial” land-use scenario, whichever is more stringent
2 As stated in Section 3.2.7 of the approved CAR, the calculated volume of Type A and Type B
contaminated soil requiring excavation and remediation is calculated by taking the average grid area
of (Type A): 875m® x (6 x 1.5m , 1.0m) = 8,750m’, (Type B): 875m” x (0.5+1.5)m = 1,750m’. While
the actual volume is calculated based on the actual dimensions of the grids as measured on-site,

* As stated in Section 3.2.7 of the approved CAR, the calculated volume of Type C contaminated soil

requiring excavation and remediation is calculated by taking the average grid area of 875m” x 1.5m =

1,313m’. While the actual volume is calculated based on the actual dimensions (i.e. irregular shape)
of Grid 16 as measured on-site.
* Total volume of excavation, including total 6,491m3 of heavy metals contaminated soil required for

cement solidification and 2,666m’ of rocky material and municipal solid waste that are not suitable

for cement solidification treatment.

2.1.3

The location plans and the extent of contaminated zones are enclosed in Appendix A.
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3 Part | — Remediation of hydrocarbons contaminated soils (Biopile
No. 1) -Type B

3.1 Treatment Methodology - Bioremediation

3.1.1 Bioremediation (i.e. biopiling) has been identified as the preferred method for the
treatment of soils contaminated with hydrocarbon based substances (including Total
Petroleum Hydrocarbons (TPH) (i.e. C4-Cs, Cy-Cig, C17-Css), Polychlorinated Biphenyls
(PCBs), and Benzo(a)pyrene). Soils that also contain heavy metal contamination shall be
further treated via cement solidification, following the successful completion of biopile
treatment.

3.1.2 During the biopile operation for the KCIP site, two numbers of biopiles were formed.
The soil that was contaminated with hydrocarbons was formed to Biopile No. 1, with
average size of about 20m x 50m x 3m high, and the soil that was contaminated with
hydrocarbons and heavy metals was formed to Biopile No. 2, with average size of about
20m x 30m x 3m high.

3.1.3 The biopile decontamination system operates by providing air circulation to the biopile
through extraction of air by a blower system. The induced air will maintain aerobic
conditions in the soil pores and encourage biodegradation of the hydrocarbons by micro-
organisms within the soil. The hydrocarbon contaminants will then be degraded. Based
on the extent of hydrocarbons contamination, nature of the soil, and the design (bench-
scale treatability test), it was anticipated that the biopiling treatment process should take
about 7 months to complete.

3.14 The primary objectives of the biopile bench-scale treatability test are to determine:

o The type and concentration of TPH (i.e. Cs-Cg, Co-Cyq, C17-Css), / SVOC (i.e.
Polychlorinated Biphenyls (PCBs), and Benzo(a)pyrene) contamination present
in the soils requiring biopile treatment;

o The design and environmental parameters (including the potential addition of
amendments) required to optimise the biodegradation rates;

o Whether the presence of heavy metals are inhibitory to biodegradation of the
contaminants;

o _To consider contingent strategies and actions for if “extreme contamination” is
encountered; and

) The tlme necessary to attain the clean-up Ievels requlred
3.1.5 . | Thns blopﬂe treatab'lhty test is 'dmded mto th:ee .chstlnct phases of work as follows

o Baselme Assessment - to determme and characterise the enwronmental
condition of the contammated soil prior to use in subsequent treatability tests,

33p1rometry Test — to evaluate the level of microblofogmai actwlty that may
contribute to biodegradation of TPH and -other hydrocarbons contaminants
;I_nder various conditions, based on bacterial respiration from the contaminated

o JColur_n'n'_".'_F:est ~ to determine the rate _uo-__'f-_il_;iodegradation that can be achieved
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3.1.10

under optimal (and practical) conditions in a biopile. The testing condition of
the columns will be set based on the respirometry test results.

o Regenerative blower: A source of aeration is a regenerative centrifugal blower.

Upon finalization of the blower requirements, the system has been placed on a
concrete pad in a weatherproof enclosure, which should adequately protect the
blower system from climatic / environmental conditions. This weatherproof
operaons.

Air manifold and header pipe connected to the blower: Aeration legs were
constructed of 100mm diameter bland and slotted PVC pipe, capped on one end
and connected to a second header pipe. The aeration legs have been placed at:

. Approximatéiy 2m centres in the horizontal pl'ant_:; _and

lm above the drainage layer.

Valves at the manifold branch points to allow balancing of the air flow;

o

o.

Air inlet hose is constructed with an impermeable cover directly contacting the
soil;

Exhaust gas treatment system (i.e. activated carbon filtration system).

The primary phases involved in biopile construction include:

fo)

O

Al

 Site preparation;

. Base construction;

Aeration system installation;

) Nutrlentadditxon sjfétem;

_Moisture addition system;

Leachéte. cbllé@tion Systénﬁ and

B_idpile .forfmati‘bn

 Layout and cross section of the biopile decontamination system is included in Appendix

The biopile 'aecam'aggih'aaca"gys"fan' was operated in a flexible manner to_optimize
biological degradation of contaminants while limiting the quantity of contaminants
removed by vapour extraction.

Biopile No. 1 operated from 8 December 2010 to 7 August 2011.
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3.2 Confirmatory Sampling at Contamination Areas

Confirmatory Sampling Requirement

321 In accordance with PS Clause 31.10, the Contractor shall carry out reassurance and
confirmatory sampling and testing at limits of excavation to confirm that all
contaminated soils / materials have been excavated before backfilling commences. The
reassurance and confirmatory samples were collected from the four sidewalls and at the
base of the limits of excavation.

322 EP-121/2002/A Section 2.10 indicates that “the Permit Holder shall conduct reassurance
and confirmatory testings to verify the actual extent of contaminated soil before the
remediation is carried out and to determine any additional areas for remedial action after
initial remediation.”

323 As stated in the approved RAP, Sections 4.3.6 to 4.3.9 indicated that,

“4.3.6  After excavation of contaminated soil in the respective excavation zones and
prior to backfilling, confirmation sampling shall be conducted. Excavation
will extend to the limits as determined by confirmation sampling.

4.3.7 Sampling is to be carried out immediately upon completion of each
excavation zone and at least one sample shall be taken from the side walls as
well as the bottom of excavation zone. Sampling frequency shall
commensurate with the dimension of each excavation zone.

4.3.8 If analytical vesults have shown exceedance of the respective RBRGs criteria,
excavation area shall be extended further (with 0.5 m increment in vertical
direction and 1.0 m in horizontal direction on a horizontal plan) and further
confirmatory sampling shall then be conducted wmtil no further contamination
is encountered,

43.9 No confirmatory sampling is suggested at the sides of horizontal boundaries
which are shared by another grid area or fall within another grid area. For
some of the grids that fall partially outside the site boundary, confirmatory
sampling shall be confined only to the site boundary.”

324 Coilection of confirmatory samples is carried out in accordance with the Engineer’s
approved Confirmation Sampling and Testing Plan, which sets out the sampling and
testing strategy for the ground decontamination works.

325 In each of the excavation zone (approx. 31m x 3Im in size), a minimum of two soil
sample shall be collected from each side wall and from the base.

3.2.6 The depth of sampling shall generally correspond with the depth of the original site
investigation sample that friggered the requirement for excavation in that area (i.e. the
depth of the confirmation excavation wall samples shall be matched to the depth of the
original sample). Therefore, there could be samples collected at multiple depths in any
one location on a side wall.

327 If any confirmation samples are found to contain contaminant concentrations exceeding
relevant RBRGs assessment criteria, excavation area shall be extended further (with 0.5
m increment in vertical direction and 1.0 m in horizontal direction on a horizontal plan)
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and further confirmatory sampling shall then be conducted until no further contamination
is encountered.

Sidewall Samples

3.2.8 A total of 6 nos. of sidewall samples were taken for soil confirmatory testing for
bydrocarbon (TPH) for contamination zone Grid 4, and a total of 8 nos. of sidewall
samples were also taken for soil confirmatory testing for hydrocarbon (PCBs) for
contamination zone Grid 12.

Base Samples

329 A total of 2 nos. of base samples was taken for soil confirmatory testing for hydrocarbon
(TPH) for contamination zone Grid 4, a total of 2 no. of base sample was taken for soil
confirmatory testing for hydrocarbon (PCBs) for contamination zone Grid 12.

3.2.10  The analytical results for confirmatory tests are enclosed in Appendix B and the
summary of the testing results for confirmatory tests is summarized in Table 2 below.
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Tahle 2 Summary of Testing Results for Confirmatory Tests —
Hydrocarbons (TPH and PCBs)
Grid | Excavation Location Sample ID RBRGs Criteria Result Exceedance
No. Depth (m) (mg/kg) (mg/kg)
Cs-Cg < 10,000 Ce-Cyg <5 No
G4-0.25 Bl Co-Ci < 10,000 Co-Ci <200
C17-C35 < 10,000 C17-C35<500
Cs-Cg < 10,000 Ce-Cg <5 No
(G4-0.25 B2 Cy-C6 < 10,000 Co-C1g <200
Ci7-Css < 10,000 C15-C35 <500
Cs-Cp < 10,000 Ce-Cg <5 No
G4-0.25 C1 Co-Cig < 10,000 Co-C1 <200
. C17-Cs5 < 10,000 Ci7-Cy5 <500
Sidewall
Ce-C3 <10,000 Ce-Cqg <5 No
G4-0.25 C2 Co-Ce < 10,000 Co-Cig <200
4 0-0.5 Ci7-C3s < 10,000 C7-C35 <300
) Cs-Cy < 10,000 Ce-Cs <5 No
G4-0.25 D1 Co-Cis < 10,000 | CoCye <200
C7-C3s < 10,000 C17-C35 <500
Cs-Cg < 10,000 Ce-Cg <5 No
G4-0.25 D2 Co-Cig < 10,000 Co-Cie <200
C17-C35 < 10,000 C17-Ci5 <500
Ce-Cg < 10,000 Ce-Cz <5 No
G4-0.5 E1 Co-Ci < 10,000 | Co-Cys <200
C7-C35 < 10,000 C17-C35 <500
Base
Cs-Cg < 10,000 Ce-Cg <5 No
G4-0.5 E2 Co-C1g < 10,000 Co-Cip <200
Cy7-Cs5 < 10,000 C17-Cs5 <500
G12-4.0 Al <0.1 No
G12-4.0 A2 rehlorinated <0.1 No
G12-4.0 B1 :‘_’ 3}’: "lr'“ate <0.1 No
_ G124.0B2 |~ POV <0.1 No
Sidewall G12-4.0 C1 (PCBs) <01 N
12 3.04.5 - (Cleanup Target = - e
G12-4.0 C2 <0.1 No
G12-4.0 D1 0-748 mg/ke) < N
-4.0 (for “Industrial” 0.1 °
G12-40 D2 . <0.1 No
scenario)
Gl2-4.5El <0.1 No
Base
G12-4.5 E2 <0.1 No
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33 Closure Assessment Approach
Sampling Requirement

33.1 Total quantity of hydrocarbons contaminated soil in Biopile No. 1 is approximately
1,922m’. Closure assessment samples were collected with a sampling frequency of one
sample per 100m’ of treated soil. A total of 20 soil samples for Biopile No. | were
taken. For a biopile with 50 m long, the sampling locations spanned at approximately
5m, 15m, 25m, 35m and 45m from one end of the biopile. The soil sampling locations
for closure assessment is shown in Figure 1.

Sampling Strategy

33.2 For Biopile No. 1, the soil sampling locations were taken from the centerline of the
biopile in representing the contamination status of soil within Biopile No. 1. (Figure 1
refers)

O Sampling Methodology

333 The following sampling methodology has been used for closure assessment:

1. Access to the sampling locations has been provided through opening of covering
panels. These openings have been sealed up after each access.

2. Extracting the soil samples has been accomplished using a soil sampler.

3. All equipment in contact with the ground has been thoroughly decontaminated
prior to use at each location by scrubbing with a lab-grade detergent and steam
cleaning.

4. Soil samples at each location were taken (at about 0.5m from top of the biopile,
in between two layers of air extraction pipes, and soil samples were taken at 0.5-
1.0m, 1.0-1.5m, 1.5-2.0m and 2.0-2.5m from the top of the biopile).

5. The sample containers were wide mouth glass jars sterilized and were provided
by the appointed HOKLAS accredited laboratory. Headspace was minimized.
The scoop for mixing and handling the soil samples were made of stainless steel.
All excess soil on the sampler had been returned to the biopile.

O

6. All samples were uniquely labelled and described on-site prior to laboratory
analysis. Description included:

= Soil sample number or identification number;
=  Soil sampling location and depth;

» LEstimated physical characteristics (clay, silt, sand, gravel, stone, cobble,
colour, odour, moisture); and

= Colour photograph.

7. The soil samples were put in an insulated box below ice immediately after being
placed in an appropriate pre-washed container (provided by the appointed
HOKILAS accredited laboratory) without being agitated and headspace. The
sample containers were tightly closed and maintained refrigerated conditions at
about 4°C. Samples were delivered to the appointed HOKLAS accredited
laboratory as soon as practicable.

8. All soil samples were analysed within the detention period for relevant analysis
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respectively. Analysis of soil samples were carried out by a HOKLAS accredited
laboratory as approved by the Engineer.

Sampling analysis

334 The analysis suite for soil samples for biopile closure assessment for Biopile No. 1 is
tabulated in Table 3 below.

Table 3 Analysis Suite for Soil Samples for Closure Assessment for
Biopile No. 1
Analysis Parameter Testing Method Limit of Reporting
Total Petroleumn Hydrocarbons (TPH) TPH-volatiles: USEPA 8260A | TPH (sum for all carbon
(individual concentrations of C4-Cg, Co- (GCMS) TPH  Exfractables: | fractions): 252 mg/kg
Ci, and C,7-Cs5 functions shall be USEPA 8015A (GCFID)
specified)
Polychlorinated Biphenyls (PCBs) USEPA 8270 0.1 mg/kg
Soil Moisture - 0.1%
pH value APHA 19" 4500H" 0.1 pH unit
Total Nitrogen content / concentration APHA 19" 4500-N,.,/NO;y 20 mg/kg
Total Phosphorus content / concentration APHA 19" 4500H B&F-P 20 mg/ke
34 Closure Assessment Resuit

3.4.1 The objective of the biopile closure assessment is to collect soil samples for testing in
order to ensure the concentrations of hydrocarbons (Total Petroleum Hydrocarbons
(TPH) and Polychlorinated Biphenyls (PCBs)) in the biopiles are below the cleanup
targets.

342 Table 4 below summarised the relevant RBRG standards under “Industrial” land-use
scenario, which is more stringent for PCBs (cleanup target) for biopile closure

assessment.
Table 4 Relevant RBRG Standards (Cleanup Target) for Biopile Closure
Assessment
Parameter Cleanup Target (mg/kg), dry soil —
“Industrial” landuse
Polychlorinated Biphenyls (PCBs) 0.748
Total Petroleumn Hydrocarbons (TPH)
CeCs *10,000
Co-Cis *10,000
Ci7-C;ss *10,000

* indicates a “ceiling limit” concentration

343 Totally 20 nos. of soil samples for closure assessment were collected for Biopile No. 1.
The closure assessment soil samples were collected with a sampling frequency of one
sample per 100m’ of treated soil. Closure assessment results for Biopile No. 1 are
summarized in Table 5 and the laboratory results of the closure assessment issued by the
appointed HOKLAS accredited laboratory are presented in Appendix C.

3.4.4  Details of backfilling shall be referred to Section 6 of this Remediation Report.

10
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Table 5 Analytical Results and Concerned Cleanup Target for Closure
Assessment
Sample ID Sampling Testing Cleanup Target Results Exceedance
Depth (from Parameters (mg/kg) (mg/kg)
top) (m)
CeCs < 10,000 Ce-Cg <5
BI-C1(0.5-1.0) | 0510 Colig < 10,000 Cyrly <200 No
Ci-Css < 10,000 C,7-Css <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 CeCg <5
BI-CI(1.0-15) |  1.0-L5 CoCie < 10,000 Cy-Cye <200 No
Ci7Css < 10,000 C17-Cys5 <500
PCBs 0.748 <0.1 No
Ce-Cs <10,000 CeCg <5
B1-CI (1.52.0) 1.52.0 Co-Cig < 10,000 Co-Cyg <200 No
Ci7-Css <10,000 Ci7-Css <500
PCBs 0.748 <Q.1 No
CeCs < 10,000 CeCs <5
BI-C1(2025) | 2025 st < 19,000 CorCy <200 No
Ci7-Css < 10,000 C7-Css <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 Cq-Cs <5
B1-C2 (0.5-1.0) 0.5-1.0 Cy-Crg < 10,000 Cy-Cye <200 No
Cir-Css < 10,000 C,7-Css5 <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 Ce-Cg <5
BI-C2(10-15) | 1.0-15 Crlig < 10,900 CoCi <200 Ne
Ci7Css < 10,000 C17-Css <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 Ce-Cg <5
B1-C2 (1.52.0) 1520 Co-Cis < 10,000 Cy-Ci <200 No
Ci7-Cas < 10,000 C5-Css <500
PCBs 0.748 <0.1 No
Cs-Cs < 10,000 Cs-Csg <5
B1-C2 (2.02.5) 2025 Co-Cis < 10,000 Co-C16 <200 No
Ci7Css < 10,000 Ci7-Css <500
PCBs 0.748 <0.1 No
Cs-Cs < 10,000 CsCy <5
B1-C3(0.5-1.0) | 0.5-1.0 CrCue < 10,000 CC1 <200 No
Ci7-Css < 10,000 C7-C;5 <500
PCBs 0.748 0.2 No
Ce-Cy <10,000 Ce-Cg <5
BI1-C3 (1.0-1.5) 1.0-1.5 Colig < 10,000 Cor1 <200 No
Cy7-Css <10,000 C3-Cs5 <500
PCBs 0.743 0.2 No
B1-C3 (1.5-2.0) 1.5-2.0 Cs-Cs < 10,000 Cy-Cy <5
Co-Cis < 10,000 Co-Cj <200 No
Ci7-Cas < 10,000 C,7-Css <500
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Sample ID Sampling Testing Cleanup Target Results Exceedance
Depth (from Parameters (mg/kg) (mg/kg)
top) (m)
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 Ce-Cy <5
Cy-C < 10,000 Cy-Cig <200 N
BI1-C3(2.0-25) | 2025 6 ’ e °
Ci7-Css < 10,000 C17-Cs5 <500
PCBs 0.748 <0.1 No
Cy-Cs < 10,000 C-Cs <5
Co-C <1 Cpe <2 N
BI-C4(0.5-1.0) |  0.5-10 e 2,009 CorCre <200 °
Cy7-Css < 10,000 Cy7-Css <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 Ce-Cy <5
Co-C < 10,00 Cy-Cpe <2 N
B1-C4 (1.0-1.5) 1.0-1.5 A 000 o-Cig <200 °
Cy7-Cas < 10,000 C,7-Css <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 C-Cy <5
- < - <
BI1-C4 (1.5-2.0) 1.5-2.0 Co-Cie 10,000 CyCy <200 No
Ci17-Css < 10,000 Ci7-Css <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 C4-Cs <5
- < -
B1-C4 (2.0-2.5) 2.0-2.5 CoCie 10,000 Co-Crg 200 No
Cy-Cas < 10,000 C 7-Css <500
PCBs 0.748 <0.1 No
Co-Cs < 10,000 C-Cs <5
- < C < N
BI-C5 (0.5-1.0) 0.5-1.0 CoCis 10,000 Co-Cig <200 o
Cp7-Css < 10,000 C,7-Css <500
PCBs 0.748 <0.1 No
Co-Cs < 10,000 Ce-Cs <5
B1-C5 (IO—IS) 1.0-1.5 Cg—C]5 < 10,000 Cg-Cm <200 No
Cy7-Cas < 10,000 C,7-Cas <500
PCBs 0.748 <0.1 No
Ce-Cs < 10,000 Ce-Cs <5
Co-C <10,00 o <2 N
BI1-C5 (1.5-2.0) 1.5-2.0 At 0,000 CorCig <200 o
Cl?'C35 < 10,000 C17—C35 <500
PCBs 0.748 <0.1 No
Ce-Ca < 10,000 Cy-Cy <5
" < - < N
B1-C5 (2.0-2.5) 2.0-2.5 Eash 10,000 CoCir <200 ©
Cyr-Cas < 10,000 C17-Cas <500
PCBs 0.748 0.3 No
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3.5 QA/QC Sampling Results

3.5.1 QA/QC procedures included the collection and analysis of samples, duplicate samples,
and matrix spike/matrix spike duplicate (MS/MSD) samples.

3.52  Matrix Spike Duplicate Samples — for each 20 samples, one triple volume of sample of
the aqueous samples were collected to provide the laboratory with adequate volume to
perform MS/MSD for organic analysis. MS/MSD samples were analyzed to determine
the reproducibility of the analytical methods used in the laboratory.

3.53 The analytical results of QA/QC Sampling for Closure Assessment showed that the
Relative Percent Different (RPD) of Total Petroleum Hydrocarbons (TPH) and
Polychlorinated Biphenyls (PCBs) were below detection limits, indicating the acceptable
quality centrol/quality assurance procedures was achieved. Summary table of QA/QC
samples are included in Table 6 below and the analytical results of QA/QC samples are
enclosed in Appendix C.

Table 8§ Summary of QA/QC Samples (Biopile No. 1)
Sample ID Parameters Original Duplicate RPD (%)
Result Result
B1-C1 {0.5-1.0) Total Petroleum Hydrocarbons (TPH)
HK1115262-001 Co-Crs <200 <200 0
Ci7-Cas <500 <500 0
B1-C1 (0.5-1.0) Total Petroleum Hydrocarbons (TPH)
HK1115262-001 Ce-Cs <5 <5 0
Anonymous Polychlorinated biphenyls {(PCBs) <0.1 <0.1 0
HK1114929-001
Anonymous Total Petroleum Hydrocarbons (TPH)
HK1115262-001 Co-Cig <200 <200 0
Cy7-Css <500 <500 0
Anonymous Total Petroleum Hydrocarbons (TPH)
HK 1115262-001 Ce-Cs <5 <5 0
Anonymous Polychlorinated biphenyls (PCBs) <0.1 <0.1 0

HK1115440-003

B1-C5 (1.5-2.0) Polychlorinated biphenyls (PCBs) <0.1 <0.1 0

HK1115440-003

13
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4 Part Il — Remediation of Hydrocarbons and Heavy Metals
Contaminated Soils (Biopile No. 2) — Type C

4.1 Treatment Methodology - Bioremediation

4.1.1 Bioremediation (i.e. biopiling) has been identified as the preferred method for the
treatment of soils contaminated with hydrocarbon based substances (including Total
Petroleum Hydrocarbons (TPH) (i.e. C¢-Cs, Co-Cys, C17-Css), Polychlorinated Biphenyls
(PCBs), and Benzo(a)pyrene). Soils that also contain heavy metal contamination shall be
further treated via cement solidification, following the successful completion of biopile
treatment.

4.1.2 The treatment methodology for Biopile No. 2 is the same as for Biopile No. 1 as
described in Section 3.1.

4.13 Biopile No. 2 operated from 7 January 2011 to 24 September 2011.

42 Confirmatory Sampling at Contamination Areas

Confirmatory Sampling Requirement

4.2.1 The confirmatory sampling requirements for hydrocarbons and heavy metals
contaminated soils are the same as for hydrocarbons contaminated soils as described in
Section 3.2.

Grid 16
Initial Confirmatory Soil Sampline

422 Initially, a total of 4 nos. of sidewall samples (G16-2.5A1, G16-2.5A2, G16-2.5B1, G16-
2.5D1) and 2 nos. of base samples (G16-3.0E1 and G16-3.0E2) were set out for soil
confirmatory testing for hydrocarbons (i.c. Benzo(a)pyrene and Polychlorinated
Biphenyls (PCBs)) for contamination zone Grid 16.

4.23 Confirmatory soil sampling resuits were found below the relevant RBRGs cleanup
targets.

Additional Base and Sidewall Confirmatory Soil Sampling

424 During excavation, it was observed that the base of the tentative excavation depth (i.e.
3.0m below ground level) is approaching bedrock; and that the soil at the base of
tentative excavation depth was visibly indicated of contamination impact. Additional soil
samples (G16-3.0F1 and G16-3.0F2) were taken for further confirmation of
hydrocarbons (i.e. Benzo(a)pyrene and Polychlorinated Biphenyls (PCBs) at location
adjacent to G16-3.0E1 and G16-3.0E2 respectively at depth slightly below the tentative
excavation depth (i.e. approximately 3.5m below ground level). As a prudent approach,
the soil down to rockhead level of Grid 16 had been excavated for treatment by biopiling
and subsequent cement solidification.

425 Two soil samples (G16-2.5(boundary) — 1 and G16-2.5(boundary) — 2) were also taken
for further confirmation of hydrocarbons (i.e. Benzo(a)pyrene and Polychiorinated
Biphenyls (PCBs)) at the south-eastern boundary of Grid 16 as concrete slabs and
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42.6

4.2.7

428

429

4210

pipelines were encounter during excavation of Grid 16 toward the south-eastern
boundary.

Confirmatory soil sampling results were found below the relevant RBRGs cleanup
targefs.

Additional Sidewall Confirmatory Soil Sampling Alongside between Grid 16 and Grid 15

During excavation, it was also observed that the soil at alongside between Grid 16 and
Grid 15 appeared was visibly indicated of contamination impact. Additional soil samples
(G16-1.5F3, G16-1.5F4, G16-1.5F5, Gl6-1.5F6 and G16-1.5F7) alongside between
Grid 16 and Grid 15 were taken for further confirmation of hydrocarbons (i.e.
Benzo(a)pyrene and Polychlorinated Biphenyls (PCBs).

Upon confirmatory testing, G16-1.5F3 (sidewall sample) at depth of below 1.5m was
found exceedance of the cleanup target of 3.83 mg/kg for Benzo(a)pyrene only. In such
case, further confirmation samples (i.e. G16-F3A(Confirm)1.5Side) was taken to confirm
the extent of contamination on the sidewall toward Grid 15, and Glé-
F3A(Confirm)3.0Bottom was taken to confirm the extent of confamination at the base.
Results of both G16-F3A{Confirm)1.5Side and G16-F3A(Confirm)3.0Bottom revealed
the level of Benzo(a)pyrene below the cleanup target of 3.83 mg/kg. The additional
extent of contamination from G16-1.5F3 was bounded by G16-2.5A1, G16-1.5F4, Gl6-
F3A(Confirm}1.5Side, and G16-F3A(Confirm)3.0Bottom. Resulting in an additional
15m® of hydrocarbons contaminated soil between Grid 15 and Grid 16 taken for biopile
remediation treatment,

Confirmatory Seil Sampling for Heavy Metal

Besides hydrocarbons contamination (i.c. Benzo(a)pyrene and Polychlorinated Biphenyls
(PCBs)), as stated in the approved CAR, Grid 16 was also identified to be contaminated
with heavy metal — Lead (Pb). Laboratory analyses for lead (Pb) were also carried out for
confirmatory soil samples (G16-2.5B1, G16-2.5D1, G16-3.0E1, G16-3.0E2, G16-
2.5(boundary) — I and G16-2.5(boundary) — 2) as shown in Appendix B. Confirmatory
testing results for heavy metal — Lead (Pb) are found below the RBRGs cleanup targets
under the “Public Park™ landuse scenario. Details of cement solidification of the heavy
metal contaminated soil after bioremediation treatment will be covered in Part III of the
Remediation Report.

The analytical results for confirmatory tests are enclosed in Appendix B and the
summary of the testing results for confirmatory tests for hydrocarbons (PAH and PCBs)
is summarized in Table 7. Confirmatory tests for heavy metal (Lead) is included in Table
TA.
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43 Closure Assessment Approach
Sampling Reguirement

43.1 Total quantity of hydrocarbons contaminated soil in Biopile No. 2 is approximately
662m° (including 15m’® of contaminated soil extending towards the boundary between
Grid 15 and Grid 16 upon reveal of the results from confirmatory tests). Closure
assessment samples were collected with a sampling frequency of at least one sample per
100m’ of treated soil. In view of the contamination status of Biopile No. 2, a total of 25
soil samples (including 1 additional soil sample for re-confirmation) for Biopile No. 2
were taken. For a biopile with 30 m long, the sampling locations spanned at
approximately 5m, 15m, and 25m from one end of the biopile in two rows. The soil
sampling locations for closure assessment is shown in Figure 2.

Sampling Strategy

4.3.2 For Biopile No. 2, the soil sampling locations were taken at six locations across the
biopile in representing the contamination status of soil within Biopile No. 2. (Figure 2
refers)

Sampling Methodology

433 The sampling methodology for closure assessment of Biopile No. 2 is the same as for
Biopile No. 1 as described in Section 3.3.3.

Sampling analysis

434 The analysis suite for soil samples for biopile closure assessment for Biopile No. 2 is
tabulated in Table 8 below.

Table 8 Analysis Suite for Soil Samples for Closure Assessment for
Biopile No. 2
Analysis Parameter Testing Method Limit of Reporting

Benzo{a)pyrene USEPA 8270 0.5 mg/ke
Polychlerinated Biphenyls (PCBs) USEPA 8270 0.1 mg/kg

Soil Moisture - 0.1%

pH value APHA 19" 4500H" 0.1 pH unit

Total Nitrogen content / concentration APHA 19% 4500-N 1/ NOs 20 mg/ke

Total Phosphorus content / concentration APHA 19" 4500H B&F-P 20 mg/kg

4.4 Closure Assessment Result -

441 The objective of the biopile closure assessment is to collect soil samples for testing in
order to ensure the concentrations of hydrocarbons (i.e. Benzo(a)pyrene and
Polychlorinated Biphenyls (PCBs)) in the biopiles are below the cleanup targets.

442  Table 9 below summarised the relevant RBRG standards under respective land-use
scenario (cleanup target) for biopile closure assessment.”

18




O

Contract No.
Kwai Chung

CV/72007/06 Remediation Report
Incineration Plant Demelition and Decontamination Works (Version 1.2)

Table 9 Relevant RBRG Standards (Cleanup Target) for Biopile Closure

Assessment

Parameter Cleanup Target (mg/kg), dry Landuse Scenario
soil

Polychlorinated  Biphenyls 0.748 Industrial
(PCBs)

Benzo{a)pyrene 3.83 Public Park

443

444

4.4.5

446

4.4.7

Totally 25 nos. of soil samples (including 1 additional soil sample for re-confirmation)
for closure assessment were collected for Biopile No. 2. The closure assessment soil
samples were collected with a sampling frequency of at least one sample per 100m’ of
treated soil. Closure assessment results for Biopile No. 2 are summarized in Table 10 and
the laboratory results of the closure assessment issued by the appointed HOKLAS
accredited laboratory are presented in Appendix C.

Upon review of the closure assessment results for Biopile No. 2 on 11 to 15 August
2011, which revealed that B2-C4 (0.5-1.0) at depth of 0.5 to 1.0m with Polychlorinated
Biphenyls (PCBs) concentration of 0.9 mg/kg which is slightly above the RBRG
standard cleanup target of 0.748 mg/kg.

Given the fact that the PCBs exceedance at B2-C4 (0.5-1.0) was only slightly exceeded,
and during the course of the biopile decontamination operation process, a number of
nutrients injections were carried out on 20 May, 11 July, 30 July, 2 August and
31 August 2011 to promote the growth of micro-organism and degradation of
hydrocarbons contaminants, it is therefore recommended that re-confirmation sample
should be taken on 31 August 2011 to further confirm the contamination status.

Re-confirmation sample B2-C4A (0.5-1.0) was taken adjacent to B2-C4 (0.5-1.0) on 31
August 2011 to ensure the concentrations of hydrocarbons (i.e. Benzo(a)pyrene and
Polychlorinated Biphenyls (PCBs)) in the biopiles are below the cleanup targets.

Laboratory analytical results of B2-C4A (0.5-1.0) confirmed that both Benzo(a)pyrene
and Polychlorinated Biphenyls (PCBs)) are below the relevant cleanup targets.

Table 10  Analytical Results and Concerned Cleanup Target for Closure
Assessment

Sample ID

Sampling | Date of Testing Cleanup Results Exceedance
Depth Sampling | Parameters Target (mg/kg)
(from top) (mg/ke)
(m)

B2-C1 (0.5-1.0)

11 Aug | Benzo(a)pyrene 3.83 <0.5 No

0.5-1.0
2011 PCBs 0.748 <0.1 No

B2-CI (1.0-1.5)

11 Aug | Benzo{a)pyrene 3.83 <0.5 No

1.0-1.5
2011 PCBs 0.748 <0.1 No

B2-Cl (1.5-2.0)

11 Aug | Benzo(a)pyrene 3.83 <0.5 No

1.5-2.0
2011 PCBs 0.748 <0.1 No

B2-Cl (2.0-2.5)

11 Aug | Benzo(a)pyrene 3.83 <0.5 No

2.0-2.5

2011 PCBs 0.748 <0.1 No
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Sample ID Sampling | Date of Testing Cleanup Resnlts Exceedance
Depth Sampling | Parameters Target (mg/kg)
{from top) (mg/kg)
()
12 Aug | Benzo(a)pyrene 3.83 <0.5 No
B2-C2(05-10) 0510 2011 PCBs 0.748 0.5 No
B2-C2 (1.0-15) 1.0-15 12 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 0.4 No
R2-C2 (1.5-2.0) 152.0 12 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 0.7 No
B2-C2 (2.0-2.5) 2025 12 Aug Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 0.4 No
B2-C3 (0.5-1.0) 0.5-1.0 12 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C3 (1.0-1.5) 1.0-15 12 Aug Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
" 12 Aug Benzo(a)pyrene 3.83 <0.5 No
)BZ'C’ (1.5-2.0) 520 2011 PCBs 0.748 <0.1 No
B2.C3 (2.02.5) 2025 12 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C4 (0.5-1.0)* 0.5-1.0 13 Aug | Benzo(a)pyrene 3.83 1.0 No
2011 PCBs 0.748 0.9 Yes
13 Aug Benzo(a)pyrene 3.83 <0.5 No
B2-C4 (1.0-1.5) 10-1.3 2011 PCBs 0.748 <0.1 No
B2-C4 (1.52.0) 1520 13 Aug | Benzo(a)pyrene 3.83 2.6 No
2011 PCBs 0.748 0.2 No
B2-C4 (2.0-2.5) 2.00.5 13 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C5 (0.5-1.0) 0.5-1.0 15 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C5 (1.0-1.5) 1.0-1.5 15 Aug Benzo(a)pyrene 3.83 <0.5 No
A 2011 PCBs 0.748 0.6 No
I‘\-JBZ-C5 (1.52.0) 1520 15 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C5 (2.0-2.5) 2025 15 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C6 (0.5-1.0) 0.5-1.0 15 Aug Benzo(a)pyrene 3.83 1.1 No
2011 PCBs 0.748 0.5 No
B2-C6 (1.0-1.5) 1.0-1.5 15 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 <0.1 No
B2-C6 (1.5-2.0) 1.52.0 15 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 0.1 No
B2-C6 (2.0-2.5) 2025 15 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 0.4 No
B2-CAA (0.5-1.0) 0.5-1.0 31 Aug | Benzo(a)pyrene 3.83 <0.5 No
2011 PCBs 0.748 0.5 No

* Further confirmed by B2-C4A (0.5-1.0)

Note: Injections of nutrient solution were carried out on 20 May, 11 July, 30 July, 2 August and 31 August 2011
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to promote the growth of bacteria and degradation of hydrocarbons contaminants,

4.5 QA/QC Sampling Results

4.5.1 QA/QC procedures included the collection and analysis of samples, duplicate samples,
and matrix spike/matrix spike duplicate (MS/MSD) samples.

452 Matrix Spike Duplicate Samples — for each 20 samples, one triple volume of sample of
the aqueous samples were collected to provide the laboratory with adequate volume to
perform MS/MSD for organic analysis. MS/MSD samples were analyzed to determine
the reproducibility of the analytical methods used in the laboratory.

453 Field contamination is monitored by the analysis of Field Blanks and Equipment Blanks
Rinsate Samples.

454 Field Blanks - A sample of analyte free media is taken from the laboratory fo the
sampling site and returned to the laboratory in order to determine contamination from
shipping and field handling.

4.55 Equipment Blanks - A sample of reagent water used to rinse the sampling equipment
between the decontamination and sampling steps to determine equipment
decontamination.

4.5.6  The analytical results of Field Blanks and Equipment Blanks showed that concentration
of all tested parameters below were below the respective detection limits, and the
analytical results of QA/QC Sampling for Closure Assessment showed that the Relative
Percent Different (RPD) of Benzo(a)pyrene and Polychlorinated Biphenyls (PCBs) were
below detection limits, indicating the acceptable quality control/quality assurance
procedures was achieved. Summary table of QA/QC samples are included in Table 11
below and the analytical results of QA/QC samples are enclosed in Appendix C.
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Table 11 Summary of QA/QC Samples (Biopile No. 2)
Sample ID Parameters Original Duplicate RPD (%)
Result Result
HKA ln Ioln 8y 58?5 01 Benzo(a)pyrene <0.5 <0.5 0
I—II? lnlolnggngg?gm Polychlorinated biphenyls (PCBs) 0.5 0.6 0
}E}?ﬁzl égSSZ_—log)l Polychlorinated biphenyls (PCBs) 0.5 0.6 0
I]-?Iz(-]isl é(9)852_108)1 Benzo(a)pyrene <0.5 <0.5 0
HKA 1“ 10 Fgﬁ?ﬁm Benzo(a)pyrene <0.5 <0.5 0
I}-?Iz(-]clsl 9((1)557:"108)9 Polychlorinated biphenyls (PCBs) 0.5 0.5 0
(FIEBLzlSCI;LFENK) Polychlogxf:tﬁ(la:)i};{gﬁs (PCBs) 5 Ei Not required -
B2-Cl1 EB
(EQBIIJJE]EIAIS\I T Polychloxl'?::tzecc)l(?))i};{lzlr;els (PCBs) ?1 Eg/t Not required )
B2-C6 FB Benzo(a)pyrene <2 ug/L )
(FIELD BLANK) Polychlorinated biphenyls (PCBs) <l ug/L Not required -
B2-C6 EB
e Polychlorinated biphenyls (°CES) Stugr, | Notrequired ]

4.6

Biopile Decommissioning

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

Prior to biopile decommissioning, soil gas (i.e. Oxygen, Carbon dioxide, Carbon
monoxide, Methane, Volatile Organic Carbon) shall be measured at each of the injection
{ irrigation pipe locations and exhaust.

After soil gas monitoring, water shall be injected from the disconnected section of the
header pipe through the entire header pipe system to the end section of the header pipe of
both Biopile No. 1 and Biopile No. 2

After the purging with water, soil gas shall be measured again at each of the injection /
irrigation pipe locations and exhaust.

Upon completion of soil gas monitoring and water purging, the header pipes shall be cut
into manageable sections, and be sliced open and wiped with damp cloths to remove any
remaining dust particles.

The system components / parts in direct contact with the soil (i.e. HDPE liners, drainage
mat, perforated pipes etc.) shali also be wiped with damp cloths to remove any remaining
dust particles.

The cloths used in this process will also be drummed in the steel containers for final
disposal as chemical waste.
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5 Type Il — Remediation of Heavy Metals Contaminated Soils
(Cement Solidification) — Type A and Type C

5.1 Treatment Methodology - Cement Solidification

5.1.1 Solidification has been identified as the preferred method for treating soils contaminated
with heavy metals and involves the immobilization of the contaminant within the soil
matrix by mixing cement in with the soil.

Pilot test — Cement Solidification

5.1.2 Objectives: The objectives of the cement solidification pilot test are to:

o Determine if the cement solidification treatment of the heavy metal
contaminated soils from the KCIP site will result in attainment of the cleanup
targets for the cement solidification process; and

o Determine the appropriate design parameters, including the optimum
additives/mix for solidification, effective additive/mix concentration and the
optimum mixing and curing conditions for the full scale cement solidification
treatment.

513 Representative contaminated soil samples were collected from the KCIP site for carrying
out the treatability test / pilot test. The representative contaminated soil samples were
collected from the grid where contamination level was the highest, given the assumption
that the selected cement-water-soil mixture for the solidification treatment process shall
be satisfactory on a “safe-for-all” basis.

5.1.4 The following processes / testing were undertaken:

o Contaminated Soil collected were sub-divided into four of 10kg portion;

o Each of the 10kg of contaminated soil were mixed thoroughly by manual
mixing according to the proposed mix / formulations;

o Water content of cach mix / formulations were recorded;

o After mixing, the mix / formulation were placed in the appropriate moulds
{approx. 100mm x 100mm % 100mm) and be allowed for cure for 7 days;

o Each mix / formulation were formed at least 3 samples for TCLP and UCS
testing; and

o After curing, 3 samples of each mix / formulation were taken for the
corresponding TCLP metals and UCS testing.

5.1.5 The mixing equipment identified to perform the solidification treatment of heavy metal
contaminated soils at the KCIP site is a mixing chamber (pugmill). The pugmill was
chosen for its capability to achieve a homogeneous soil-cement-water mixture.

5.1.6 During the operational process, prior to solidification, soil contaminated with heavy
metal shall be screened to segregate soil from municipal solid waste, rock fragments,
oversize materials and to break soil clumps into sizes to allow effective mixing with
cement. The screened soil shall be transferred to the mixing plant through the conveyor
belt system.
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O

5.1.7 10% of cement and 10% of water (as determined by the treatability test) by weight shall
be added to the untreated soil, which shall be mixed uniformly within the pugmill. The
mixing shall be performed for a minimum duration of at least one minute to ensure a
homogenous mixture. The mixed material shall be discharged directly from the mixing
plant to a transport vehicle, which shall move and relocate the treated material to a
designated temporary storage location for setting and validation purposes. The temporary
stockpiles shall be covered by impermeable covers, where necessary, to minimise wind
erosion and potential leaching,.

5.1.8 The cement solidification plant operated from 5 July 2010 to 17 December 2011.

52 Confirmatory Sampling at Contamination Areas

Confirmatory Sampling Requirement

52.1 The confirmatory sampling requirements for heavy metals contaminated soil are the
same as for hydrocarbons contaminated soils as described in Section 3.2,

Sidewall Samples

5.2.2 A total of 37 nos. of sidewall sampies were taken for soil confirmatory testing for lead
(Pb) for contamination zone Grid 4, Grid 12, Grid 13, Grid 14, Grid 15 and Grid 16, and
a total of 6 nos. of sidewall samples were taken for soil confirmatory testing for lead (Pb)
and copper (Cu) for contamination zone Grid 14.

Base Samples

523 A total of 22 nos. of base samples was taken for soil confirmatory testing for lead (Pb)
for contamination zone Grid 4, Grid 12, Grid 13, Grid 14, Grid 15 and Grid 16, and a
total of 4 no. of base sample was taken for soil confirmatory testing for lead (Pb) and
copper (Cu) for contamination zone Grid 14.

524 The relevant RBRG Standards (Cleanup Target) for confirmatory testing for remediation
of heavy metals contaminated soil is summarized in Table 12. The analytical results for
confirmatory tests are enclosed in Appendix B and the summary of the testing results for
confirmatory tests is summarized in Table 13.

Table 12 Relevant RBRG Standards (Cleanup Target) for Heavy Metals
Contamination

Parameter Cleanup Target (mg/kg), dry Landuse Scenario
soil
Lead (Pb) 857 Public Park
Copper (Cu) 9,750 Public Park
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5.3 TCLP and UCS Testing
5.3.1 During the solidification process, three cubes for every 100m’ of treated soil were tested

5.4

53.2

533

5.4.1

to confirm the treated soils meet the minimum required compressive strength and TCLP
test by HOKLAS laboratory.

TCLP tests were conducted in accordance with USEPA Method 1311 and USEPA
Method 6020 for the concerned metals in this Study. “Universal Treatment Standards™
(UTS) were used for interpretation of the TCLP test resuits. UTS for the concerned
heavy metals are summarised in Table 14.

Table 14 Universal Treatment Standards (UTS) for the Concerned Heavy

Metals
Parameter Universal Treatment Standard?*
Lead : 0.75 mg/L as TCLP
Copper 7.8*%* mg/L. as TCLP

* Reference to Universal Treatment Standards (UTS) of U.S. Resource Conservation and Recovery
Act (RCRA) in Title 40 of the Code of Federal Regulations {CFR) Parts 268.

**1t should be noted that UTS standard for copper is unavailable. To determine the UTS for copper, a
comparison has been made between Drinking Water Standards for the USEPA and the GSEPA
Federal Register. It was found that the 2 sets of standards differ by a factor of ~6 (for Chromium) to
~ 2950 (for Cyanide). Using a more conservative approach, the factor of 6 is taken. Therefore, the
UTS for copper is taken to be the Drinking Water Standard value of 1.3mg/L times a factor of 6,
giving a value of 7.8mg/L. This derivation was adopted in the approved EIA for Decommissioning of
Cheoy Lee Shipyard at Penny's Bay (AEIAR-053/2002) and Decommissioning of the Former Kai Tak
Airport other than the North Apron (AEI4R-114/2007).

The cubes of treated soil were also tested for Unconfined Compressive Strength (UCS),
satisfying the requirement of 1.03 N/m2 (150 psi or 1034 kPa or 1 MPa).

Testing Results

The analytical results for TCLP tests and UCS tests are enclosed in Appendix D and the
summary of the testing results for TCLP and UCS tests are summarized in Table 15.
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Table 15 Summary of Testing Results for TCLP and UCS Tests — Soil
Contaminated with Lead (Pb)
Nature of Actual Volume of Sample TCLP TCLP ucs Exceedance Page Page
Contamination | Contaminated Soil ID (mg/Ly— | (mg/L)y— { (MPa) Reference | Reference
requiring Cu (7.8 Pb (0.75 >1 TCLP UuCs
remediation by mg/L) mg/L) MPa Appendix | Appendix
cement D1 D2**%
solidification (m*)
Not
Lead (Pb) 6491 m*" G4-B1A required <{.1 37 No D12 D2-3
G4-B2A Not <0.1 76 No D12 D23
required
G4-B3A Not <0.1 6.9 No D12 D23
required
G4-B4A Ngt <0.1 6.8 No D1-6 D2-5
required
G4-B5SA N?t <0.] 72 No D1-6 D2-5
required
G4-B6A Not <0.1 9.9 No DI-10 D27
required o
G4-BTA Not <0.1 109 No DI-10 D2-7
required -
G4-BSA Not <0.1 10.5 No DI1-10 D2-7
reauired
G4-B9A Not <0.i 76 No DI-14 D29
required
G4-B10A Nc?t <0.1 7.5 No Dl1-14 D2-9
required
G4-Bl1A Not <0.1 78 No DI-14 D29
required
G4-BIZA th <Q.1 9.7 No DI1-17 D2-11
required
G4-BI3A N(.)t <0,1 10.5 No DI1-17 D2-11
required
G4-Bl4A Not <0.1 43 No DI-17 D212
required
G4-Blsa | Mot <0.1 44 No DI-17 D2-12
required
G4-B16A Not <0.1 4 No DI1-17 D2-12
required
G4-B17A | No <0.1 53 No DI-17 D2-13
required
G4-BI18A N?t <0.1 5 No D1-17 D2-13
required
G4-B1%A N‘?t <01 43 No D1-17 D2-14
required
G4-B20A Not <0.1 42 No DI1-17 D2-14
required
G4-B21A N‘?r‘ <0.1 7.8 No D1-20 D2-16
required
G4-B22A qu. <{.1 83 No D1-20 D2-16
required
G4-B23A N(?t <0.1 83 No D1-20 D2-16
required
G4-B24A Not <0.1 59 No D1-20 D2-17
required
G4-B25A N(.,t <0.1 6.6 No DI-20 D2-17
required
G4-B26A Nc_)t <0.1 6.3 No DI1-20 D2.17
required
G4-B27A th <0.1 8.9 No D1-20 D2-18
required
G4-B28A Nc_)t <0.1 10.5 No D1-23 D2-30
reguired
G4-B29A th <0.1 11.5 No D1-23 D2-30
reguired
G4-B30A th <0.1 11.3 No D1-23 D2-30
required
G4-B31A | Dot <0.1 119 No Di-23 D2-31
required
G4-B32A N(.)t <{.1 119 No D1-23 D2-31
required
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Nature of Actual Volume of Sample TCLP TCLP ucs Exccedance Page Page
Contamination | Contaminated Soil 1D (mg/L)y— | (mg/L)—~ | (MPa) Reference | Reference
requiring Cu (7.8 Pb (0.75 >1 TCLP ucs
remediation by mg/L) mg/L) MPa Appendix | Appendix
cement Di D2+
solidification (m®)
G4-B33A N‘?i <0.1 124 No DI-23 D2-31
required
Not
G4-B34A required <0.1 10.9 No DI1-26 D2-34
G4-B35A N?t <0.1 10.3 No DI-26 D2-34
required
G4-BI6A | NO <0.1 111 No DI1-26 D2-34
required
GizBia | Nt <0.1 40.6 No D1-30 D241
required
Gi2-B2A th <0.1 335 No D1-30 D2-42
required
GI12-B3A N(.Jt <0.1 34.0 No D1-30 D2-43
required
GI2-B4A N(.’t <0.1 227 No D1-34 D2-45
required
GI2-BsA | Mot <0.1 32 No D1-34 D246
required
G12-B6A Nc.’t <0.1 6.2 No D1-34 D247
required
Not
G12-B7A required <01 9.5 No D1-34 D248
G12-BRA N(.)t <0.1 919 No D1-38 D2-50
required
Not -
G12-B9A required <01 9.6 No D1-38 D2-51
Gl2- Not
< - =
B10A required 0.1 7.6 No D1-38 D2-52
Gl2- Not
BlIA required <01 11.2 No D1-38 D2-53
Gl2- Not
BI2A required < Q.1 12.3 No D1-38 D2-54
GI2- Not
BI13A required <{.1 11.5 No D1-39 D2-35
Gl2- Not
Bl4A required <01 11.5 No D1-39 D2-56
Gl2- Not
BISA required <01 12.1 No D1-42 D2-58
R Not
§1162A required | <0.1 43 No D142 D2-59
Gl12- Not
BI7A required <0.1 11.9 No D1-42 D2-60
Glz2- Not
BIZA required <0.1 53 No D142 D2-61
Gl2- Not -
BI9A required <01 52 No D142 D2-62
Gl12- Not
B20A required <0l 64 No D142 D2-63
Gl2- Not
B21A required <0.1 [5.6 No D142 D2-64
Gl12- Not
B29A required <0.1 27.8 No D1-42 D2-65
Gl2- Not
Br3A reauired <0.1 26.7 No D142 D2-66
Gl2- Not
BI4A required <0.1 92 No D142 D2-67
GI3-B1A N(?t <Q.1 82 No D145 D2-69
required
GlsB3 Not <0.1 10.3 No D1-49 D2-71
required
G13-B3 Not <01 11 No D1-49 D272
required
GI3-B4 Not <0.1 116 No Di-49 D2-73
required
GI3-B5A N‘?t <0.1 14.7 No D1-33 D2-75
required
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Nature of Actual Volume of Sample TCLP TCLP UCs Exceedance Page Page
Contamination | Contaminated Soil ID (mg/L)— | (mg/L)— | (MPa) Reference | Refercnce
requiring Cu(7.8 Pb (0,75 >1 TCLP ucCs
remediation by mg/L) mg/L) MPa Appendix | Appendix
cement Di D2
solidification (m?)
Not
G13-B6A required <0.1 8.8 No D1-57 D2-77
G13-B7A N‘?I <{.1 i8.8 No D1-57 D2-78
required
G13-B8a | Nt <01 92 No DI1-57 D2-79
required
Gi3-Boa | Not <0.1 16.6 No D157 D2-80
required
G15-B1A N?t <0.1 43 No Di-61 D2-82
required
GI5-B2A N(.)t <0.1 26.2 No Di-61 D2-83
required
G13-B3A N(.’t <Q.1 44.1 No DI-61 D2-84
required
Gl5-B4A | Mot <01 13.4 No DI1-61 D2-85
required
O G13-B3A Not <01 18.8 No D1-61 D2-86
required
G15-B6A Not <0.1 458 No D1-69 D2-88
required
G1s-B7a | Not <0.1 58.4 No D1-69 D2-89
required
Gis-Bga | Not <0.1 10.9 No D1-69 D2-90
required
+Gls- Not -
DIA required <0.1 15.6 No D1-65 D2-92
+Gl15- Not 3 g
D2A required <0.1 134 No DI1-65 D2-92
+G15- Not ec g
D3A required <0.1 393 No DI-65 D292
+G13- Not gz gy
D4A required <0.1 2.8 No D1-63 D2-92
= e Not
G15-D5A required <0.1 92 No D1-72 D2-99
G15-D6A N(_)l <0.1 8.6 No Di-72 D2-100
required
G15-D7A th <0.1 17.7 No D1-76 D2-102
required
G15-D8A N‘?t <0.1 18 No D1-76 D2-103
required
GI15-D9A N‘?t <0.1 4.5 No D1-80 D2-105
required
7 G15- Not
\D DI0A required <0.1 4.4 No D1-80 D2-106
Gl15- Not
DIIA required <0.1 4.9 No D1-80 D2-107
G1s- Not
DI2A required <(0.1 4.5 No DI1-80 D2-108
Gls- Not
DI3A required <0.1 12,2 No D1-84 D2-110
Gls- Not
DI3B required 0,1 13.3 No D1-84 D2-110
Gl5- Not
Di4A requircd <0.1 13.5 No DI1-34 D2-111
Gl5- Not
D14B required <0.1 13.6 No D1-85 D2-111
Gl5- Not
DI5A required <0.1 12 No DI1-84 D2-112
G15- Not
DI5B sequired <0.1 13 No D1-85 D2-112
Gi5- Not
DI6A required <0.1 13.5 No D1-84 D2-113
Gls- Not
DI6B required <Q.1 13.8 No D1-835 D2-113
G135- Not
DI7A required <0.1 14.8 No D1-8% D2-119
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Nature of Actual Volume of Sample TCLP TCLP UcCs Exceedance Page Page
Contamination | Contaminated Soil ID (mg/L)— | (mg/L)— | (MPa) Reference | Refercnce
requiring Cu(78 | Pb{0.75 >1 TCLP ucs
remediation by mg/L) mg/L) MPa Appendix | Appendix
cement D1 D2swk
solidification (m®)
St 753 . '}:1?:5 .| <ot 4 No Digs | D2-126
g 1175(3 regj‘;ﬁe 4| <01 43 No pios | Drizi
S 11;,& ] e;‘i‘l’: | <0l 45 No DI90 | D2-123
[()}11;]; rerl?tl:i):ed <0.1 31 No D190 D2-123
S regffi’:e .| <o 52 No D190 | D2-124
N 1195[; rej;.tci);ed <0.1 53 No D190 | D2-i35
51195]; ref;\ilci’:cd <0.1 46 No D191 D2-126
g;;c mgl‘;:e g 1< 55 No D9l | D2-127
S e:f}?ﬁe | <o 103 No DIo1 | D228
o . ;f]‘l’ﬁc o | <01 105 No D19l | D2-129
e rccl]\ll.l?:c L= 10.4 No D191 | D2-130
D2A | requmea | <01 | 102 No pie2 | D213t
e mi‘i’fe 4] <0 102 No D192 | D232
A m;i‘l.’;ed <01 12.9 No D192 | D2-133
SZIZS‘; . eé\fﬂ: d <0.1 10.9 No D1-92 D2-134
g;zsé . Ec‘:fi’;e g | <o 9.9 No D192 | D2-135
DBC | ramed | OV | 109 No D193 | Dai3s
o2in | sequma | 01 | 1 No e
52135}; re(‘]\:i’:c g | <01 13 No DI-93 | D2-138
[?2135(-2 reqNu(i);ed <0.1 132 No D1-93 B2-139
o ei?; o | <01 134 No D193 | D2-140
S ei":l’:c 4 | =oa 13.4 No Di94 | D2-idi
S rezﬁ:e 4| <o 12.8 No Dl9a | DB-iaz
oon | reoneg | 01 | 107 No Dios | D545
gzlfc re;i‘i’:e o< 102 No D198 | D2-145
S ei‘fﬁ g | <0l 10.5 No DI98 | DZidé
A I cqumed | O 102 No D198 | D2-146
D6c | menmea | 01| 101 No D199 | D2-146
D21A | requed | <01 [ 10 No D99 | p2idz
[()32175]; re:l]ﬁ:e d <0.1 102 No D1-99 D2-147
g mi‘i’ﬁe 4 <01 95 No D199 | D2-147
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Nature of Actual Volume of Sample TCLP TCLP ucs Exceedance Page Page
Contamination | Contaminated Soil ID (mg/LY- | (mg/L)-- | (MPa) Reference | Reference
requiring Cu(78 | Pb@75 | >1 TCLP s
remediation by mg/L) mg/L) MPa Appendix | Appendix
cement b1 Daws
solidification (m’)
[?2I 851; rc;i(i):ed <0.1 8 No D1-99 D2-148
52]35]; rei?:e g1 <ot 133 No DI-100 | D2-148
gzlgc rccilci’:ed <0.1 10.6 No DL-100 | D2-148
oo mi‘;ﬁe 4| <01 132 No DI-100 | D2-149
Ao m:f]?;c g | <o 63 No DI-100 | D2-149
o re;i?:e g | <o 1.2 No DI-100 | D2-149
oaia ref;]ﬁrted <01 134 No DI-101 | D2-150
e re;i?:c g <o 12.8 No DI-101 | D2-150
galosé rcci?:ed <0.1 12.7 No DI-101 | D2-150
DG3115;\ rch:fi);ed <0.1 6.6 No D1-101 D2-151
Ssl 5 reqNu?;cd <0.1 6.8 No DI-I61 | D2-151
o rcgﬂ; .| <o 69 No DI-102 | D2-151
S recﬁ?:c o <o 67 No DI-102 | D2-152
S ref?:l(i):ed <0.1 39 No DI-102 | D2-152
o rci‘i’; 4| <o 6.6 No DI.102 | D2-152
g 11;\ recr;ixci,:ed <0.1 4.8 No DI-112 | D272
S mzfi’f_ed <0.1 5.1 No DI-112 | D272
SSA re:i?:ed <0.1 6 No DI-112 | D2-I72
§ ,lf,; re;\:;i’:ed <0.1 5.7 No DI-112 | D2-172
gl re;‘i’ﬁed <0.1 89 No DI-112 | D2-173
o rcgﬁﬁe o | <01 8.8 No D112 | D2-173
S rcgfi’:ed <0.1 8.7 No DI-112 | D2IM
E? 11;A ,ei?;ed <0.1 9.1 No DI1-112 D2-174
lg 112:; rega?:cd <0.1 9.1 No DI-112 | D2-174
o rei‘i’:ed <0.1 92 No DI-112 | D2-174
g mi‘i’:c g1 <ol 89 No Dl-112 | D2-174
§ 1154 N re;‘i’:c o | <o 8.7 No DI-112 | D2-174
e cI]\Il?:e 4| <01 8.7 No DI-112 | D274
51184}; re;i(i)rted <0.1 3.6 No DI-112 | D2-175
A rei‘;ﬁe 4| <01 32 No Di-122 | D2-184
gzlgx_x reclmed <0.t 33 No D1-i22 | D2-184
S m;i?:ed <0.1 29 No DI-122 | D2-184
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Nature of Actual Yolume of Sample TCLP TCLP ucs Exceedance Page Page
Contamination | Contaminated Soil 1D (mg/L)- | (mg/l)— | (MPa) Reference | Reference
2/L 2
requiring Cu (7.8 Pb (0.75 >1 TCLP ucs
remediation by mg/L} mg/L) MPa Appendix ; Appendix
cement D1 DZi**’_‘
solidification {m®)
o re(lfu?:e 4| <o 64 No DI-122 | D2-185
Ao re;f]‘i’:e ¢ <ol 28 No DI-122 | D2-185
oan | eomed | 01 | 1 No Dl-122 | D2-186
S oed || <01 11 No DI-122 | D2-186
S regﬁ:e g | <o 11 No DI-I22 | D2-186
o re:ﬁﬂ 4| <01 L1 No DI-122 | D2-187
S coued | <0 6.7 No DI-122 | D2-187
o reifi’:e g | <01 62 No DI-122 | D2-187
/ Gl4- Not Supplementary : _
O D30A required <0.1 0.7 UCS test by D1-122 D2-187
Gl4 Not G14-D30B and
D3IA | required | %1 08 GlaD3ig | D122 | D2-187
S;gé mi‘i’:e 4| <01 32 No DI-116 | D2177
g;fé re;\l'fi’;e g <ot 35 No DI-116 | D2-177
53124‘; m;i‘i’:c o | <o 26 No DI-I19 | D2-179
g;ﬁ re;:]tci,;c .| o< 42 No DI-119 | D2-179
g;f;\ rei‘i’:e g <01 25 No DI-119 | D2-179
1()}31; recl:l?:e ¢ | <ol 25 No DI-119 | D2-179
gllé: re;‘f“i’r‘e o | <01 34 No DI-119 | D2-180
v regfi’;e 4| <0l 42 No DI-119 | D2-180
S;;; re;il?:e g | <ot 1.6 No DI-119 | D2-180
g;_f}; re;f:?:e o | <01 13 No DI-119 | D2-180
O 1(3}31§A mgfi’:e o< 29 No pI-119 | D2-181
S;; recl:.?:e g1 <o 42 No DI-119 | D2-181
[?416!,& m;‘i’:e o | <ol 2.7 No DI-119 | D2-181
g;f}; re;i‘i’;e .| o< 35 No DI-128 | D2-201
S;;A m;‘i’;c 4| <o 4 No DI-128 | D2-201
g;;; m;‘i’;& .| <o L1 No DI-128 | D2-201
g;:; re;f:i);e o< 1l No DI-128 | D2-201
Lead () and Gl4-BsA 02 <01 29 No DI125 | D2-190
Gl4-BsB 02 <00 49 No DI-125 | D2-190
Copper (Cu) Gl4-B6A | 02 <0.1 5 No Di-125 | D2-191
GI4-B6B 03 <0.1 2.8 No D125 | D2-191
GI4-B7A 0.1 <0.1 4.8 No DI-125 | D192
GI4-B7B 02 <01 16 No D25 | D2192
GI4-D3A 0.1 <0.1 4.8 No DI-125_ | D2-193
GI4+D3B 02 0.1 47 No DI-125 | Dz-193
Gl4-DsA | 02 0.1 5.8 Fo DI-135 | D2-i95
GI4D5B 02 %01 6.3 No DI125 | D2-195
GlaDsA | 01 <01 73 No Dl-125_| D2-1%
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Nature of Actual Volume of Sample TCLP TCLP ucs Exceedance Page Page
Contamination | Contaminated Soil ID (mg/L}— | {mg/L)- | (MPa) Reference | Refercnce
requiring Cu (7.8 Pb (0.75 >1 TCLP ucs
remediation by mg/L) mg/L) MPa Appendix | Appendix
cement D1 D2%*%
solidification (m®)
(G14-D6B 0.1 0.1 6.9 No D1-125 D2-196
G14-D7A 0.2 <0.1 6.1 No D1-125 D2-197
(G14-D78B 0.2 <0.1: 6 No D1-i25 D2-197
GI4-DRA 0.2 =0.1 6.4 No D1-125 D2-198
G14-D8B 02 <0.1 5.7 No D1-125 D2-198
Gl4-D9A 0.2 0.1 6.1 No D1-125 D2-199
G14-D9B 0.2 <0.1 6.1 No DI-125 D2-199
Gid- . B
DI10A <0.1 <0.1 10.5 No DI1-i12 D2-169
Gld- 0.1 <01 0.3 No DI-112 | D2-169
DIIA S : )
Gl4- e :
DIZA 0.2 <).1 58 No DI1-112 D2-170
G14-B8A 0.1 <.} 53 No D1-112 D2-171
G14-B8B 0.2 <{.1 62 No D1-112 D2-171
G14-B9A 0.2 <0.1 6 No D1-112 D2-171
G14-B9B <0.1 <0.1 5.4 No DI-112 D2-171
Gl4- i i
BI0A <0.1 <0.1 No DI-112 | D2-171
Gl4- -
BIOB 0.2 =<1 57 No D1-112 D2-171
G14_ R
BlLIA <0.1 8.6 No D1-1i2 D2-172
Gl4- P R oy
BILIR <0.L <0.1 9 No Di1-112 D2-172
Gl4-B1A =01 <0.& 14.0 No D1-131 D2-204
G14-B2A <{.1: <(.1 4.9 No D1-131 D2-205
Gl4-DIA <0.1 =<0.1 I5.1 No D1-131 D2-206
Gi4-D2A <0.F <0.1 9.3 No DI1-131 D2-207
G14-D4A <0.X <Q.1 12.4 No D1-135 D2-213
Gi4-D4B <0.E <D.1 13.2 No D1-135 D2-214
Gi4-D4AC <0k <0.1 12.9 No D1-135 D2-215
- B2-Gl6- Not
Lead {(Pb)— 615 m BIA required <0.1 33 No D1-105 D2-156
Soil after B2-Gl6- [ Not <0.1 113 No DI-105 | D2-156
. . B2A required
bioremediation B2-G16- Not
B3A required <0.1 14.4 No D1-105 D2-156
B2-G16- Not
B3R required <0.1 34 No D1-109 D2-162
B2-Gle- Not
B4A required <0.1 4.5 No D1-105 D2-157
B2-G16- Not -
BSA required <0.1 6.2 No DI1-103 D2-157
B2-G16- Not - -
B6A required <0.1 5.7 No D1-105 D2-157
B2-Gl6- Not
B6B required <0.1 3.7 No D1-109 D2-163
B2-G16- Not
B7A required <0.1 13 No D1-105 D2-158
B2-G16- Not <
BEA required <0.1 13 No D1-105 D2-158
B2-G16- Not
RYA required <0.1 115 No D1-105 D2-158
B2-Glé- Not
BOR required <0.1 35 No D1-109 D2-164
B2-Gle- Nat
BI0A required <0.1 9.8 No D1-105 D2-159
B2-Gl6- Not
BlIA required <0.1 10 No DI-105 D2-159
B2-G16- Not - -
BI2A required <(.] 9.4 No D1-103 D2-159
B2-Gl6- Not
BI2B required <0.1 3.1 No D1-109 D2-165
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Nature of Actual Volume of Sample TCLP TCLP ucs Exceedance Page Page
Contamination | Contaminated Soil ID (mg/L)— | (mg/L)- | (MPa) Reference | Reference
requiring Cu (7.8 Pb (0.75 >1 TCLP ucs
remediation by mg/L) mg/L) MPa Appendix | Appendix

cement D1 D2#*%

solidification (m®)

B2-Gl6- Not

Bi3a | required | <01 15 No DI-105 | D2-160
B2-Gl6- Not

Bl4A required <0.1 104 No D1-105 D2-160
B2-Gl6- Not -

BISA | required | <01 102 No DI-105 | D2-160
B2-Gle- Not <0.1 38 No DI-109 | D2-166

Bi5SB required

* Excluding 2,666m’ of rocky material and municipal solid waste that are not suitable for cement solidification process

** Excluding 47 m’ of rocky material that are not suitable for cement solidification process

#+¥ Page reference UCS from D2-20 1o D2-29 in Appendix D2 is notused ]

# Sample ID G15-D1A, D2A, D3A and D4A for TCLP test and G15-D1A1, D2A1, D3A] and D4A] for UCS test are the samic
baich produced on 13 May 2011

O 5.5 QA/QC Sampling Results
5.5.1 QA/QC procedures included the collection and analysis of samples, duplicate samples,
and matrix spike/matrix spike duplicate (MS/MSD) samples.

5.5.2 Matrix Spike Duplicate Samples — for each 20 samples, one triple volume of sample of
the aqueous samples were collected to provide the laboratory with adequate volume to
perform MS/MSD for hydrocarbons and heavy metals analysis. MS/MSD samples were
analyzed to determine the reproducibility of the analytical methods used in the
laboratory.

553 The analytical results of QA/QC Sampling for Closure Assessment showed that the
Relative Percent Different (RPD) of hydrocarbons (TPH and PCBs), and heavy metals
(Pb and Cu) were below detection limits, indicating the acceptable quality control/quality
assurance procedures was achieved. Summary table of QA/QC samples are included in
Table 16 below and the analytical results of QA/QC samples are enclosed in Appendix
D.

o
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Table 16  Summary of QA/QC Samples (Cement Solidification)

Sample ID Parameters Original Duplicate RPD (%)
Result Result
G14-D42A Copper (Cu) 1.0 1.0 0
HK1121701-002 Lead (Pb) <0.1 <0.1 0
G4-B5A Lead (Pb) <0.1 <0.1 0
HK1122035-002
Anonymous Lead (Pb) 0.2 0.2 0
HK1122303-006
G4-B7A Lead {Pb) <0.1 <Q.1 0
HK1122436-002
Anonymous Lead (Pb) <0.1 <0.1 0
HK1122436-002
Anonymous Lead (Pb) 1.0 1.0 0
HK1124254-001
G4-B22A Lead (Pb) <0.1 <0.1 0
HK1126306-002
Anonymous Lead (Pb) <0.1 <0.1 0
HK1024657-002
G12-BSA Lead (Pb) <0.1 <0.1 0
HK1025229-002
G12-B9A Lead (Pb) <0.1 <0.1 0
HK1026473-002
G12-Bl6A Lead (Pb) <0.1 <0.1 0
HK10627725-002
G12-B24A Lead (Pb) <0.1 <0.1 0
HK1027725-010
G13-B3 Lead (Pb) <0.1 <0.1 0
HK.1019600-002
G13-B7A Lead (Pb) <0.1 <0.1 0
HK1024657-002
G14-B5B Copper (Cu) 0.2 0.2 0
HK1119768-002 Lead (Pb) <0.1 <0.1 0
G14-D4B Copper (Cu) 0.2 0.2 0
HK1119768-010 Lead (Pb) <0.1 <0.1 0
Gl4-D11A Copper (Cu) <0.1 <0.1 0
HK1120282-002 Lead (Pb) <0.1 <0.1 0
G14-B11A Copper (Cu) <0.1 <0.1 0
HK1120282-010 Lead (Pb) <0.1 <0.1 0
G14-B14B Copper (Cu) <0.1 <0.1 0
HK1120282-022 Lead (Pb) <0.1 <0.1 0
G14-D20A Copper (Cu) 0.5 0.5 0
HK1120606-002 Lead (Pb) <0.1 <0.1 0
G14-D28A Copper (Cu) 0.3 0.3 0
HK.1120606-010 Lead (Pb) <0.1 <0.1 0
Anonymous Copper (Cu) <0.1 <0.1 0
HK1122035-002 Lead (Pb) <0.1 <0.1 0
Anonymous Copper (Cu) <@.1 <0.1 0
HK1122303-006 Lead (Pb) 0.2 0.2 0
Gi4-D33A Copper (Cu) 0.1 0.1 0
HK1121464-002 Lead (Pb) <0.1 <0.1 0
G14-D40A Copper (Cu) 0.5 0.5 0
HK1121464-011 Lead (Pb) <0.1 <0.1 0
G14-D42A Copper (Cu) 0.1 0.1 0
HK1121701-002 Lead (Pb) <0.1 <0.1 0
G15-B2A Lead (Pb) <0.1 <0.1 0
HK110239-002
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Sample ID Parameters Original Duplicate RPD (%)
Result Result
G15-B7A Lead (Pb) <0.1 <0.1 0
HK1102478-002
Anonymous Lead (Pb) <0.1 <0.1 0
HK1115745-002
G15-D14A Lead (Pb) <0.1 <0.1 0
HK1117888-002
G14-D4B Copper (Cu) <0.1 <0.1 0
HK1118949-002 Lead (Pb) <0.1 <0.1 0
G14-D19B Copper (Cu) <0.1 <0.1 0
HK1118949-011 Lead (Pb) <0.1 <(0.1 0
G15-D23A Lead (Pb) <0.1 <0.1 0
HK1117888-022
G15-D25B Lead (Pb) <0.1 <0.1 0
HK1119336-002
G15-D28B Lead (Pb) <0.1 <0.1 0
HK1119336-011
G15-D32A Lead (Pb) <0.1 <0.1 0
HEK.1119336-022
Anonymous Lead (Pb) <0.1 <0.1 0
HK1119525-002

39




O

Contract No. CV/2007/06

Kwai Chung Incineration Plant Demolition and Decontamination Works

Remediation Report

{Version 1.3)

6 Detail of On-site Backfilling

6.1.1 Both hydrocarbons and/or heavy metals contaminated soil after satisfying the relevant
cleanup targets are backfilled on-site. Table 17 summarised the locations for on-site
backfilling.

Table 17 Summary of On-site Backfilling
Location Depth (m, Contaminants Remediation Backfilling Location
below initial Treatment Location Depth (m, below
ground level) initial ground level)
Grid 4 0-0.5 TPH Biopiling Grid 4 0.50 —2.75
{Biopile No. 1)
45-6.0 Pb Cement Grid 4 2.75 —4.00
Solidification Grid 10 4.00 —4.50
(Refuse
Bunker)
Grid 12 3.0-45 PCBs Biopiling Grid 4 0.50-2.75
(Biopile No. 1)
6.0-7.5 Pb Cement Grid 12 1.50 - 3.00
Solidification
Grid 13 05-1.5 Pb Cement Grid 12 1.50—3.00
Solidification
Grid 14 1.5-3.0 Pb, Cu Cement Grid 14 225-475
Solidification
6.0—7.5 Pb Cement Grid 14 2.25-4.75
Solidification
Grid 15 1.5-3.0 Pb Cement Grid 15 325-4.25
Solidification
6.0-7.5 Fb Cement Grid 15 3.25-425
Solidification
Grid 16 1.5-3.0 (I’E)>, ® Bi?piling ) Grid 9 1.00 —4.50
Benzo(a)pyrene, iopile No. 2) +
PCBs Cement (Refuse
Solidification Bunker)
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7

Conclusion

Biopile No. 1 — Hydrocarbons Contaminated Soil (Type B)

7.1.1 Hydrocarbons (TPH and PCBs) contaminated soils from Grid 4 and Grid 12 had been
tully excavated for the formation of Biopile No. 1 (Volume of about 1,922m>). Upon
completion of excavation, confirmatory soil samples were collected at the sidewalls and
base of both Grid 4 and Grid 12. Laboratory results from the confirmatory soil samples
confirmed the extents of contamination are bound within Grid 4 and Grid 12.

7.1.2 Based on the design from the bench-scale treatability test, it is anticipated that biopiling
treatment process shall take approximately 7 months for the hydrocarbons contaminants
to degrade below the relevant cleanup target (i.e. RBRGs standards under the “Public
Park” or “Industrial” scenario, whichever is more stringent).

713 Upon completlon of biopiling treatment process, 20 soil samples (about one soil sample
per 96m’) were taken for closure assessment for Biopile No. 1. Based on the laboratory
analytical results of the closure assessment, the identified hydrocarbons (TPH and PCBs)
contaminated soils at Grid 4 and Grid 12 within Biopile No. 1 have been treated, and the
biopiling treatment process at Biopile No. 1 is confirmed complete.

Biopile No. 2 -- Hydrocarhons and Heavy Metals Contaminated soil (Type C)

7.1.4 Hydrocarbons (Benzo(a)pyrene and PCBs) contaminated soils from Grid 16 had been
fully excavated for the formation of Biopile No. 2 (Volume of about 662m’). Upon
completion of excavation, confirmatory soil samples were collected at the sidewalls and
base of Grid 16.

7.1.5 Initially, a total of 4 nos. of sidewall samples (G16-2.5A1, G16-2.5A2, G16-2.5B1, G16-
2.5Dl1) and 2 nos. of base samples (G16-3.0E1 and G16-3.0E2) were set out for soil
confirmatory testing for hydrocarbons (i.e. Benzo(a)pyrene and Polychlorinated
Biphenyls (PCBs)) for contamination zone Grid 16. Confirmatory soil sampling results
were found below the relevant RBRGs cleanup targets.

7.1.6 During excavation, it was observed that the base of the tentative excavation depth (i.e.
3.0m below ground level) is approaching bedrock; and that the soil at the base of
tentative excavation depth was visibly indicated of contamination impact. Additional soil
samples (G16-3.0F1 and G16-3.0F2) were taken for further confirmation of
hydrocarbons (i.e. Benzo(a)pyrene and Polychlorinated Biphenyls (PCBs) at location
adjacent to G16-3.0E1 and G16-3.0E2 respectively at depth slightly below the tentative
excavation depth (i.c. approximately 3.5m below ground level). Confirmatory soil
sampling results were found below the relevant RBRGs cleanup targets. As a prudent
approach, the soil down to rockhead level of Grid 16 had been excavated for treatment
by biopiling and subsequent cement solidification.

7.1.7 Two soil samples (G16-2.5(boundary) — 1 and G16-2.5(boundary) — 2) were also taken
for further confirmation of hydrocarbons (i.e. Benzo(a)pyrene and Polychlorinated
Biphenyls (PCBs)) at the south-eastern boundary of Grid 16 as concrete slabs and
pipelines were encounter during excavation of Grid 16 toward the south-eastern
boundary. Confirmatory soil sampling results were found below the relevant RBRGs
cleanup targets.
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7.1.8

7.1.9

7.1.10

7.1.11

7.1.12

7.1.13

During excavation, it was also observed that the soil at alongside between Grid 16 and
Grid 15 appeared was visibly indicated of contamination impact. Additional soil samples
(G16-1.5F3, G16-1.5F4, G16-1.5F5, G16-1.5F6 and G16-1.5F7) alongside between
Grid 16 and Grid 15 were taken for further confirmation of hydrocarbons (i.c.
Benzo(a)pyrene and Polychlorinated Biphenyls (PCBs).

Upon confirmatory testing, G16-1.5F3 (sidewall sample) at depth of below 1.5m was
found exceedance of the cleanup target of 3.83 mg/kg for Benzo(a)pyrene only. In such
case, further confirmation samples (i.e. G16-F3A(Confirm)1.5Side) was taken to confirm
the extent of contamination on the sidewall toward Grid 15, and G16-
F3A(Confirm)3.0Bottom was taken to confirm the extent of contamination at the base.
Results of both G16-F3A(Confirm)1.5Side and G16-F3A(Confirm)3.0Bottom revealed
the level of Benzo(a)pyrene below the cleanup target of 3.83 mg/kg. The additional
extent of contamination from G16-1.5F3 was bounded by G16-2.5A1, G16-1.5F4, G16-
F3A(Contirm)1.5Side, and G16-F3A(Confirm)3.0Bottom. Resulting in an additional
15m* of hydrocarbons contaminated soil between Grid 15 and Grid 16 taken for biopile
remediation treatment.

Besides hydrocarbons contamination (i.e. Benzo(a)pyrene and Polychlorinated Biphenyls
(PCBs)), as stated in the approved CAR, Grid 16 was also identified to be contaminated
with heavy metal — Lead (Pb). Laboratory analyses for lead (Pb) were also carried out for
confirmatory soil samples (G16-2.5B1, G16-2.5D1, G16-3.0E1, G16-3.0E2, G16-
2.5(boundary) — 1 and G16-2.5(boundary) — 2). Confirmatory testing results for heavy
metal — Lead (Pb) are found below the RBRGs cleanup targets under the “Public Park”
landuse scenario. Details of cement solidification of the heavy metal contaminated soil
after bioremediation treatment will be covered in Part I1I of the Remediation Report.

With an additional 15m® of contaminated soil extending towards the boundary between
Grid 15 and Grid 16 had been included onto Biopile No. 2. The total quantity of
contaminated soil within Biopile No. 2 is approximately 662m”.

Based on the design from the bench-scale treatability test, it is anticipated that biopiling
treatment process shall take approximately 7 months for the hydrocarbons contaminants
to degrade below the relevant cieanup target (i.e. RBRGs standards under the “Public
Park” or “Industrial” scenario, whichever is more stringent).

The actual biopile decontamination process for Biopile No. 2 has taken approximately
8.5 months for the hydrocarbons contaminants to degrade below the relevant cleanup
target. This is considered inline with the results from bench-scale treatability test as
under full scale biopile operation, a number of operating conditions, including the
ambient conditions, weather, temperature, the heterogeneous nature of contaminated
soils etc. are slightly varied from the laboratory conditions as for the bench-scale
treatability test. As such, a longer period of time is necessary for the hydrocarbons
contaminants to degrade below the relevant cleanup target. Furthermore, based on the
parameters monitored from operation progress monitoring, injections of nutrient solution
were carried out on 20 May, 11 July, 30 July, 2 August and 31 August 2011 to promote
the growth of bacteria and degradation of hydrocarbons contaminants. The monitored
results concluded that the addition of nutrients has been effective in promoting the
growth of micro-organism, and therefore degradation of hydrocarbons contaminants.
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7.1.14  Upon completion of biopiling treatment process, total 25 soil samples (including one
additional sample for re-confirmation, i.e. about one soil sample per 28m’) were taken
for closure assessment for Biopile No. 2.

7.1.15  Upon review of the closure assessment results for Biopile No. 2 taken on 11 to 15 August
2011, which revealed that B2-C4 (0.5-1.0) at depth of 0.5 to 1.0m with Polychlorinated
Biphenyls (PCBs) concentration of 0.9 mg/kg which is above the RBRG standard
cleanup target of 0.748 mg/kg.

7.1.16  Given the fact that the PCBs exceedance at B2-C4 (0.5-1.0) was only slightly exceeded,
and during the course of the biopile decontamination process, a number of nutrients
injections were carried out on 20 May, 11 July, 30 July, 2 August and 31 August 2011 to
promote the growth of micro-organism and degradation of hydrocarbons contaminants, it
is therefore recommended that re-confirmation sample should be taken on 31 August
2011 to further confirm the contamination status.

7.1.17  Re-confirmation sample B2-C4A (0.5-1.0) was taken adjacent to B2-C4 (0.5-1.0) on 31
August 2011 to ensure the concentrations of hydrocarbons (i.e. Benzo(a)pyrene and
Polychlorinated Biphenyls (PCBs)) in the biopiles are below the cleanup targets.
Laboratory analytical results of B2-C4A (0.5-1.0) confirmed that both Benzo(a)pyrene
and Polychlorinated Biphenyls (PCBs)) are below the relevant cleanup targets.

7.1.18 Based on all the laboratory analytical results of the closure assessment, the identified
hydrocarbons (Benzo(a)pyrene and PCBs) contaminated soils at Grid 16 within Biopile
No. 2 have been treated, and the biopiling treatment process at Biopile No. 2 is
confirmed complete.

7.1.19  The treated soils within Biopile No. 2 were treated by cement solidification prior to on-
site backfilling within the KCIP site.

Cement Solidification —-Heavy Metals Contaminated soil (Type A and Type C)

7.1.20  Heavy metals (Pb and/or Cu) contaminated soils from Grid 4, Grid 12, Grid 13, Grid 14,
Grid 15 and Grid 16 had been fully excavated for the cement solidification (Volume of
heavy metals contaminated soil of about 9,157m’ and volume of heavy metals and
hydrocarbons contaminated soil of about 662m®). Upon completion of excavation,
confirmatory soil samples were collected at the sidewalls and base of Grid 4, Grid 12,
Grid 13, Grid 14, Grid 15 and Grid 16. Laboratory results of heavy metals contaminants
from the confirmatory soil samples confirmed the extents of contamination are bound
within Grid 4, Grid 12, Grid 13, Grid 14, Grid 15 and Grid 16.

7.1.21 Based on the design from the treatability test, 10% of cement and 10% of water by
weight were added to the untreated soil, and be mixed uniformly within the pugmill. The
mixing process were carried out for at least 1 minute to ensure a homogenous mixture
for the heavy metals contaminants to completely bounded with the cement mixture in
satisfying the relevant cleanup target (i.e. RBRGs standards under the “Public Park” or
“Industrial” scenario, whichever is more stringent).

7.1.22  Upon completion of the cement solidification treatment process, three cubes for every
100m’ of treated soil were tested to confirm the treated soils meet the requirement of
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7.1.23

UCS test and TCLP test by HOKLAS laboratory. Based on the laboratory analytical
results, no exceedance in the TCLP was recorded, and UCS of > 1MPa was found in all
solidified soil. Therefore, the cement solidification treatment process for all heavy metals
contaminated soils have been confirmed complete.

The treated soils (both previously contaminated with heavy metals and/or hydrocarbons)
were backfilled on-site as described in Section 6.0, there was no off-site disposal of both
contaminated and treated soils necessary.
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Appendix A
Location plans for contamination zones

Cross section of the biopile decontamination
system
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Analytical results of laboratory test for
confirmatory samples

w




Contract No, CV/2007/06 Remediation Report
Kwai Chung Incineration Plant Demolition and Decontamination Works {Versien 1.2)

Appendix B1
Analytical results of laboratory test of Hydrocarbons
Contaminated Soil (Type B)

Grid 4 (0 - 0.5m)
Grid 12 (3.0 — 4.5m)
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Contract No. CV/2007/06 Remediation Report
Kwai Chung Incincration Plant Demolition and Decontamination Works (Version 1.2}

Appendix B2
Analytical results of laboratory test for
Hydrocarbons and Heavy Metals Contaminated Soil

(Type C)

Grid 16 (1.5 - 3.0m)
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Contract No. CV/2007/06 Remediation Report
Kwai Chung Incineration Plant Demodition and Decontamination Works o {Version 1.2)

Appendix B3
Analytical results of laboratory test for
Heavy Metals Contaminated Soil (Type A)

Grid 4 (4.5 - 6.0m)

Grid 12 (6.0 — 7.5m)

Grid 13 (0.5 - 1.5m)

Grid 14 (1.5-3.0m, 6.0 - 7.5m)
Grid 15 (1.5 -3.0m, 6.0 - 7.5m)
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Contract No. CV/2007/006 Remediation Report
Kwai Chung cineration Plant Demolition and Decontamination Waorks ) {Version 1.2)

Appendix C

Analytical results of laboratory test for
closure assessment (including QA/QC samples)
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Contract No. CV/2007/06
Kwai Chung Incineration Plant Demplition end Decontamination Works

Remediation Report
{Version 1.2)

Appendix C1
Biopile No. 1
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