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1 INTRODUCTION

Background

1.1 The existing Cape Collinson Crematorium (The Existing Crematorium) consists of four service halls
with twelve crematars. The Existing Crematorium was first used in 1962 and had several cremators
upgraded in 1995 and 2001. To cope with the growing service demand while meeting the emission
standards, the Food and Environmental Hygiene Department (FEHD), as the Project Proponent, will
replace ali the existing cremalors by new ones with higher capacity and more efficiency. The
construction of the replacement crematorium was proposed in two phases. Phase 1 works involve the
site formation work for the new crematorium, the construction of four new cremators and the provision
of ancillary- facilities. After commissioning of the four new cremators and their ancillary facilities,
Phase 2 works will proceed to demolish the existing twelve cremators and construct six new

cremators with ancillary facilities,

1.2 This "Phased Reprovisioning of Cape Collinson Cremaforiunt' (The Project) is a designated project
under part 1, Schedule 2, item N4 of the Environmental Impact Assessment Ordinance (EIAQ). In
October, 2007, ENSR Asia (HK) Limited (ENSR) is commissioned by the Architectural Services
Department (ArchSD) fo undertake the Environmental Impact Assessment. The site location plan is

shown in Drawing No. 1.

1.3 Potential land contamination resulting from the operation of the Existing Crematorium has been
identified in the Project Profile (No. PP 338/2007). The Environment Protection Department {(EPD)
issued the EIA Study Brief (No. ESB-177/2008) in January 2008 which demands a delailed
assessment of land contamination impacts for the Project Area and its works area (Study Area). A
Contamination Assessment Plan (CAP) was submitted and approved by the EPD on 2 April 2008.

1.4 The CAP recommended a site investigation (8!) for the land contamination associated with historic
and current land uses in the Study Area. This Contamination Assessment Report (CAR) is prepared
fo present findings of the S| and associated laboratory analysis which were carried out in accordance
with the approved CAP.

1.5 ENSR consolidated all field logs and laboratory test resuits for preparation of this CAR.
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Objectives

1.6 This CAR presents the findings of the site investigation and to determine the nature and extent of

2.1

22

2.3

contamination based on the findings of the site investigation. If contamination is confirmed,

corresponding remediation actions will be recommended in the Remediation Action Plan (RAP).
FINDINGS OF CONTAMINATION ASSESSMENT PLAN

The Project Area is located at Cape Collinson Road, Eastern District near Buddhist Cemetery, with
site area of approximately 2000m®. The Existing Crematorium consists of four service halls for

carrying out ceremonies, two crematoriurn rooms consisting of twelve cremators and several offices.

As reported in the CAP, a capacity of 15,000L underground storage tank (UST) using for diesel
storage, located at the south of the Existing Crematorium. The diesel fuel stored in the UST was
pumped via the underground pipeline fo the aboveground storage tank (AST) which situated at
ground floor of the Existing Crematorium. Detailed rationales for selecting sampling locations in the

CAP are shown in Appendix A.

Since the cremators are still in operation, it is not possible to carry out site investigation inside the
cremator rooms at this stage. Referring to approved CAP Section 4.5, potential land contamination
at cremator rooms wouid mainly due to fuel spillage and leakage from the cremators. Further site
inspection is recommended after decommissiong and prior fo the demolition of the existing
crematorium. A supplementary CAP shall be prepared for EPD endorsement fo present detailed
sampling and testing plan. Findings of site investigation and appropriate remediation methods shall
be presented in supplementary CAR/ RAP for EPD endorsement prior to the commencement of any

earthworks.
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3 CONTAMINATION ASSESSMENT REPORT

31

32

3.3

3.4

3.5

Assessment Methodology

Soil Boring and Sampling

The site investigation (SI) works were carried out from 15 March fo 20 March 2008. Four boreholes
and five surface soil sampling locations were proposed at the hotspots within the Study Area in
accordance with the approved CAP.  The locations of the sampling points are shown in Drawing No.
2.

In accordance with the CAP, one trial pit (TP-1) was proposed underneath the pipeline of the
underground storage tank system. According to the drawing provided by Electrical and Mechanical
Services Department (EMSD) (presented in Appendix B), the existing pipeline is running parallel to
the drive at the southwest side of the Project Area, which was now possessed by Civil Engineering
and Development Department (CEDD) for 10-Year Extended Landslip Preventive Measures (LPM)
Project, Phase 5, Package D — Landslip Preventive Works or Slopes in Hong Kong Isfand Project.
Access to the proposed trial pit location for sampling during the Sl was not able to possess. Replies
from CEDD and ArchSD are presented in Appendix C.  Furlher site investigation for TP-1 shall be
conducted together with the cremator rooms after decommissiong and prior to the demolition of the

existing crematorium.

For boreholes, advanced by an inspection pit which in general, a disturbed soil sample was collected
at 0.5m below concrete layer {(bcl). Below 1.5m bcl, soil boring was performed by dry rotary drilling
without the use of flushing medium. Undisturbed U76 {open sample tube with internal diameter 76mm)
soil samples were collected at 1.5m bel and upon termination of borehole (approximately 5.5m to
6.0m bel). The deepest depth of the soil sample collected was from 5.8m to 6.25m bel in this S1. For
BH-4, hard strata were encountered from 0.6m - 8.256m bel.  ltis believed that contaminants were not
likely migrating downwards through the hard strata, therefore only one disturbed soil sample was
collected at 0.5m bci. Al soil sampling works were supervised by a qualified land contamination

specialisi.

Before drilling and excavation of each borehole, the sampler and all equipment in contact with the
ground were thoroughly decontaminated by laboratory-graded detergent and high pressure hot water

jet.

At each sampling location, sufficient quantity of soil sample (as specified by the laboratory) was
collected. The soil samples were properly labelled and stored in the cool boxes chilled at a
temperature of around 4°C without frozen until delivered to the analytical laboratory.  All the collected

soil samples in boreholes and surface soil samples at 0.1m were analyzed in accordance with the
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analysis schedules detailed in the CAP by a Hong Kong Laboratory Accreditation Scheme (HOKLAS)

accredited laboratory.

Surface Sample Sampling
3.6 Ten soil samples were collected at 0.1m and 0.5m respectively at the five designated surface soil

sampling locations by hand tools.

3.7 All surface soil samples at 0.1m were analyzed in accordance with the analysis schedules detailed in
the CAP by a Hong Kong Laboratory Accreditation Scheme (HOKLAS) accredited laboratory.
Should the results of 0.1m surface soil samples exceed the relevant criteria, analysis for the 0.5m

surface soil samples would be carried out.

Strata Logging
3.8 Strata logging for boreholes were undertaken during the course of sampling. Logs include the general
strafigraphic descriptions, depth of soil sampling and sample notation. The presence of

rocks/boulders/cobbles and foreign materials such as metals, wood and plastics was also recorded.

Groundwater Sampling
3.5 No groundwater was encountered at the course of SI, therefore, no groundwater sample was

collected.
Assessment Criteria

Criteria for Soit Contamination

310 The results of the laboratory analyses were interpreted in accordance with "Guidance Note for
Contaminated Land Assessment and Remediation” (Guidance Note 1) and “Guidance Note for
Caontaminated Land Assessment and Remediation and Guidance Noles for Investigation and
Remediation of Contaminated Sites of Pefrol Filling Stations, Boatyards, and Car

Repairing/Dismantling Workshops” (Guidance Note 2), published by EPD.

311  The Guidance Note 1 makes reference to the Risk-Based Remediation Goals (RBRGs) as the soil
and groundwater contamination criteria. The Guidance Manual for Use of Risk-based Remediation
Goals for Contaminated Land Management (Guidance Manual), launched by EPD on 15 August 2007,
states that land contamination assessment results shall be compared with the RBRGs developed for

the future land-use of site.

342  itis understood that the future fand use of Project Area will be crematorium. As workers are likely the

group exposed to potential contaminated soil during excavation and maintenance works, RBRGs for
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industrial are adopted as the land contamination assessment criteria.

for soil and soil saturation limits are presented in Table 3.1

Relevant RBRGs for industrial

Table 3.1 RBRGs for Industrial and Soil Saturation Limits for Soil
Parameter Soil (img/kg)
industrial RBRGs Soil Saturation Limit
VOCs
Benzene 9.21 336
Toluene 10,000 235
Ethylbenzene 8,240 138
Xylenes (total) 1,230 150
Total Petroleumn Hydrocarbons (TPH)
C8-C8 10,000 1,000
C9-C18 10,000 3,000
C17-C35 10,000 5,000
Heavy Metals
“Antimony 261 NA
Arsenic 196 NA
Barium 10,000 NA
Cadmium 653 NA
Chromium Hi 10,600 NA
Chromium Vi 1,960 NA
Cobalt 10,600 NA
Copper 10,000 NA
Lead 2280 NA
Manganese 10,600 NA
Mercury 384 NA
Molybdenum 3,260 NA
Nickel 10,000 NA
Tin 10,000 NA
Zinc 1.0,D00 NA
Dioxins
Dioxins (I-TEQ) 0.005 NA

Analytical Resuits and Interpretation

Fieldwork

3.13  Site investigation was undertaken in accordance with the sampling plan detaited in the approved CAP.
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3.14

3.15

3.16

317

No noticeable odour or apparent soil discolourization were observed during the site investigation. Soil
boring logs are included in Appendix D. The sampling depths for each borehole and surface soil

sampling location are presented in Table 3.2.

Table 3.2 Sampiing Depths
Locations Sampling ID Sampling Depth

BH1 0.5m, 1.5-1.95m, 5.5-5.95m

Fuel Tank System BH2 0.5m, 2.0-2.45m, 5.80-6.25m
BH3 0.5m, 1.50-2.00m, 5.50-5.95m
BH4 0.5m

West of Chimneys 51 0.1m and 0.5m

North of Chimneys 82-83 0.1m and 0.5m

East of Chimneys 84~ 85 0.1mand 0.5m

L.aboratory Analytical Results

Soit Sampling (for underground fuel tank system

10 soil samples were collected from 4 boreholes for laboratory analysis. Among these samples
analyzed, only one soit sample from BH-1 at 1.5m to 1.95m bel having lead concentration of 180,000
mg/kg, which exceeds the relevant RBRG for lead (2,290mg/kg). No detectable VOCs or TPHs was
reported for all soit samples. Results summary table and detailed laboratory results are presented in

Appendix E.

Soil sampling (for surface deposition)

Among five 0.1m samples analyzed, no samples were found to have testing parameters exceeding
the relevant RBRGs. in accordance with the approved CAP, the 0.5m samples shall be analyzed only
if the 0.1m samples exceed the relevant RBRGs. Since no 0.1m samples were found to have festing
parameters exceeding the relevant RBRGs, no further laboratory analysis on 0.5m samples were

carried out. Detailed laboratory results are presented in Appendix E.

QA/QC Sampling
QA/QC sampling was conducted during the SI. QA/QC is the practice of making sure that collection

and analysis techniques provide precise and accurate information. This process is to ensure that the
levels of contamination measured in the environmental samples reflect the actual environmental
levels and are not due to accidental contamination of the sample or sample container. The laboratory

results of QA/QC samples are presented in Appendix E.

A total of one set of eguipment, field and/or trip blanks were collected in this Study. All festing




PWP No. 016NB

Phased Reprovisioning of

Cape Collinson Crematorium Contamination Assessment Report &
Environmental Impact Assessment Study Remediation Action Plan

3.18

3.18

320

3.21

322

3.23

3.24

parameters were recorded below their respective detection limits for all the QA/QC samples. QA/QC

procedures for sample collection and preparation are therefore considered accepiable.
Estimation of Soil Contamination Extent

Based on the analytical results of soil presented above, soil sample at location BH-1 at the depth of

1.6m to 1.95m bel has exceeded the relevant RBRG for lead.

Horizontal Extent of Contaminated Soil

In order to define the area of contaminated soif, a 5m x 5m square encompassing the sampling
focation with contamination tevel lied above the RBRG would be adopted. Drawing No. 4 presents
the schematic diagram for the horizontal extent. This approach is mainly based on the distribition
properties of concerned contaminant and the spatial distribution of sampling points. The consultant's
professional experience gained from other similar land contamination projecis would also be

considered o assign the excavated area.

Vertical Extent of Contaminated Soif
Vertical extent of contamination is estimated based on i) the distribution properties of contaminant
and i} the sampling depth with contaminant found. In general, the proposed vertical extent of

excavation is 0.5m above and below the sampling depth with heavy metals exceeding the RBRGs.

Based on the sbove approach, the veriical excavation depth was estimated to be 1.0m-2.45m bl
while the horizontal excavation extent was estimated to be 256 m®. The overall estimated soil quantity

was 37m°.
Conclusion and Recommendations

According to the results of the site investigation, soil sample in BH-1 was found to have lead
concentration exceeding the relevant RBRG. A bm x 5m sguare would be applied in estimating the
horizonial extent of soil contamination for excavation. 0.5m above and below the particular soil
contaminated depth would be set as the verlical extent of soil contamination. Based on this

approach, the quantity of contaminated sail is estimated to be about 37m°.

A Remediation Action Plan (RAP) should be prepared to identify appropriate remediation actions for
the contaminated soil before decommissioning and development of the Study Area. The RAP is

presented in Section 4 of this Report.

Since the cremators are still in operation and the proposed trial pit location (TP-1) is possessed by

CEDD, it is not possible to carry out site investigation inside the cremator rooms and underneath the
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pipeline at this stage. Further site investigation for these locations shall be carried out after
decommissioning and prior to the demolition of the existing crematorium. Upon completion of further
site investigation, a supplementary CAR shall be prepared to present the findings for EP’s approval.
if contamination is found, a suppiementary RAP shall be prepared and submitted to EPD and all

contaminated soils shall be treated prior to the commencement of any earthworks.
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4 REMEDIATION ACTION PLAN

Objective of Remediation Action Plan

4.1 The objectives of the remediation action plan are as follows:
@ To propose remediation method(s) for the soil contamination
] To propose a mean to confirm completed excavation of contaminated sofl

e To provide guidelines for handling of contaminated soil
Selection Criteria

4.2 Soit remediation options applicable o the Site were addressed based on the following criteria;
® Technical and cost effectiveness
e Technology development status
& Commercial availability
e Experience

e Expertise requirement

4.3 in assisting the formulation of appropriate remedial measures, the following factors suggested in the
“Guidance Notes for Investigation and Remediation of Contaminated Sites of Petrol Filling Stations,
Boatyards, and Car Repair/Dismantling Workshops" issued by EPD would be also taken into
consideration when evaluating different available remediation methods:

e Degree and extent of the contamination
) Anticipated future use of the site

® Nature of the contaminants

© Soil characteristics

e Time available for remediation
Potential Remediation Methods

4.4 One soil sample (BH-1) was found to be contaminated with lead. About 37m*® of soil would need to be

excavated and treated as recommended in the CAR,

4.5 Table 4.1 tabulates the applicability and limitations of some common remediation technigues for

heavy metals contaminated soil.
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4.6

47

4.8

4.9

410

4.11

Heavy metals contaminated soil

Approximately 37m’ lead contaminated soil has been found in this Sl. Considering the cost
effectiveness and applicability of different remediation techniques listed above in Table 4.1, cement
solidification/stabilization {CS/S) is the comparatively most practical and cost effective method o
treat the heavy metals contaminated soil in this Study. The solid monolithic block adopted in this
CS/S technique is extremely resistant to the leaching of inorganic contaminants. Additives can be
added to assist in chemically binding the contaminanis in a matrix that typically shows unconfined
compressive strengths similar to a soil-cement mix. With numerous successful cases in Hong Kong
as stated in Table 4.1, on site solidification/stabilization technique is considered to be most

appropriate method for remediation of lead contaminated soil in this Study.
Soil Excavation and Transportation of Contaminated Soil

CS/S recommended in this Study requires excavation of contaminated soil from the ground prior to
treatment. In order to minimize the duration of contact between contaminated scil and workers,
excavation works should be done within short period of time. No excavation should be held during

rainy days to avoid the migration of contaminants on sites.

Temporary storage of contaminated soil for CS/S is allowed at the designated area where it is paved
and is not intercepting with groundwater table. Stockpile should fully covered by impermeable
sheet to prevent dust emission. Impermeable sheet should be placed at the bottom of stockpile and
leachate from contaminated the underlying soil and groundwater. The collected leachate should be
handled and disposed of as chemical waste. The assigned stockpiling area should have warning

post.

General construction practice should be exercised fo control the spread of dust from site to the
nearby areas. Decontamination shall be properly executed to workers and vehicles before leaving

the site. Vehicle wheels and body washing faciiities should be provided on site at the exit point.
Cement Solidification/Stabilization Treatment {CS/S}

A treatment area should be confined for carrying out the CS/S mixing and temporary soil stockpile.
Prior to solidification, lead contaminated soil should be screened {o segregate soi from debris, rock
fragment, and other materials and fo break soil clumps into sizes to aliow effective mixing with

solidifying agents.

During the CS/8 process, Portland cement (or other equivalent), water and/or other additive(s)
{such as fly ash, lime, soluble silicates and clays) should be added to the contaminated soils to form

a solid matrix. Uniform mixing of contaminated soils, cement, water and other additive(s) should be

11
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4.12

413

414

4.15

418

4.17

4.18

taken up using a skip (or other equivalent) at the designated treatment area to minimise the potential

for leaching during the solidification process.

Trial test on the mixing ratio on cement to soit shall be conducted prior to the commencement of full
scale CS/S.

The soil mixture in the concrete blocks would be solidified within about 1 week. After setting, the
samples of the blocks should be collected for testing to confirm if contaminated materials meet the i)
Toxicity Characteristics Leaching Procedure (TCLP) and ii} unconfined compressive strength (UCS)

tests i.e. achievement of the stabilization targets.

Toxicity Characteristics Leaching Procedure Test

The sampling frequency for the TCLP test should be 1 TCLP sample per 50m> of broken up
hardened mixiure after CS/S freatment. Each TCLP sample will be a composite sampie collected at
5 locations throughout the 50m® broken up hardened mixture. Same volume of sample should be

collected at each of the 5 locations in order to ensure unbiased compaosite sample to be collected.

The sample preparation method of USEPA Method 1311 will be followed for the TCLP analysis. ltis
specified in USEPA Method 1311 that the maximum grain size of samples to be analysed is 1cm. As
such, the samples should be further broken up in the laboratory prior to TCLP analysis. TCLP tests
should be conducted in accordance with USEPA Method 1311 and USEPA Methed 6020 for the
concerned metals in this Study. The TCLP test of the CS/S treated soil should comply with the

“Universal Treatment Standards” (UTS), as shown in Table 4.2, hefore using the soil on-site.

Table 4.2 Universal Treatment Standard (UTS) for Lead
Parameters Universal Treatment Standard
Lead 0.78 mg/l. as TCLP

Any pile of broken up solidified mixture that meets the concerned UTS should be stockpiled on site

for future reuses due to their stable and inert properties.

Any pile of broken up solidified mixture that does not meet the concemed UTS should be crushed
and re-treated by CS/S. The re-treated pile should be tested again for TCLP to confirm if it can be

reused on site,

Unconfined compressive strength (UCS)
The treated material should be allowed to set to achieve the unconfined compressive strength (UCS)
of not less than 1 MPa with reference to the USEPA guidelines (1988) — handbook for
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4.19

4.20

4.21

422

4.23

4.24

Stabilisation/Solidification of Hazardous Wastes, EPA/540/2-86-00. The test procedure of UCS test
shall be based on BS 1377,

The solidified materials shall than be broken into mass with maximum size of 250mm for backfilling
or reuse on-site. Whenever the soil is to be reused as filling materials, the soil shall be put below 1m

of clean fill.
Closure Assessment

A closure assessment to confirm the clean--up for the excavation of contaminated areas should be
undertaken. The objective is to determine if all contaminated soils have been removed before
backfilling takes place. Following excavation and before backfilling, the soil at the boundary should
be visually inspected by a gualified land contamination specialist. If sign of contamination is still
found, further excavation should be initiated and more soif samples should be analysed to

determine whether extended excavation is necessary.

Confirmatory soit sampling for closure assessment should be carried out to confirm the clean-up for
the excavation of the contaminated site. in general, at least one sample from the base of the
excavation pit and four samples from the side wall should be collected for confirmatory testing.

Recommended confirmatory sampling locations are indicated in Drawing No. 5.

Parameter, detection limit and reference method for the laboratory analysis of confirmatory soil

samples for the closure assessment are tabulated in Table 4.3.

Table 4.3 Parameter, Detection Limit and Reference Method for Laboratory Analysis of

Confirmatory Soil Samples

Parameter Detection Limit (mg/kg) or otherwise stated Reference Method

lead 1 LISEPA 6020

i the laboratory analysis indicated that there is presence of contamination in the confirmatory test,
the excavation shall be extended further (with 0.5m increment in vertical direction and 1.0m in
horizontal direction). Further sampling and confirmatory test shall be undertaken. The process of

excavation, sampling and confirmatory test shall continue until all contaminated soils are removed.

A Remediation Report shall be prepared by the qualified land contamination specialists and
submitted to EPD to demonstrate that the cleanup is adequate. Information such as soil disposal

records, sampling resulis and photographs shall be included in the report.
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Health and Safety Measures

4.25  During the course of the site remediation, the following basic health and safety measures should be

implermented as far as possible:

[

Set up a list of safety measures for site workers;

Provide written information and training on safety for site workers;

Keep a log-book and plan showing the contaminated zones and clean zones;

Maintain a hygienic working environment;

Avoid dust generation;

Provide face and respiratory protection gear to site workers;

Provide personal protective clothing (e.g. chemical resistant jackboot, liquid tight gloves) to
site workers; and

Provide first aid training and materials to site workers.

426  The Confractor for the excavation works shall take note of the following points for excavation:

Excavation profiles must be properly designed and executed.

In case the soil to be excavated is situated beneath the groundwater table, it may be
necessary to lower the groundwater table by installing well points or similar means. The
discharge of groundwater, if any, should follow the requirements under the Water Pollution
Control Ordinance (WPCQO),

Excavation zone should be fenced off.

Quantities of soil to be excavated must be estimated.

It may be necessary to split quantities of soil according to soil type, degree and nature of
contamination.

Temporary storage of soil at intermediate depot or on-site may be required. The storage site
should include protection facilities for leaching into the ground e.g. a finer may be required.
Supply of suitabie clean backfill material is needed after excavation.

Care must be taken of existing buildings and utilities,

Precautions must be taken to control of ground settlement,

427  The following environmental mitigation measures should be strictly followed during the operation

and/or maintenance of the cement solidification/stabilization:

Air Quality Mitigation Measures

@

The loading, unloading, handling, transfer or storage of cement should be carried out in an
enclosed system.
The loading, unioading, handling, transfer or storage of other materials which may generate

airborne dust emissions such as unireated soil and oversize materials sorted out from the
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screening plant and stabilized soil stockpiled in the designated handling area, should be
carried out in such a manner to prevent or minimise dust emissions. These malerials should
be adequately wetted prior to and during the loading, unloading and handling operations.

All practicable measures should be taken to prevent or minimize the dust emission caused by

vehicle movement.

Noise Mitigation Measures

L

The mixing area should be sited as far as practicable to the nearby noise sensitive receivers.
Simultaneous operation of mixing plant and other equipment should be avoided.

Mixing process and other associated material handling activities should be properly
scheduled fo minimise potential cumulative noise impact on the nearby noise sensitive
receivers.

Construction Noise Permit should be applied for the operation of powered mechanical

equiprnent, if any, during restricted hours.

Water Quality Mitigation Measures

L

Stockpile of untreated soil should be covered as far as practicable to prevent the
contaminated material from leaching out. The leachate should be discharged following the

requirements of Water Protection Control Ordinance.

Wasle Mitigation Measures

@

The oversize materials should be screened out, cleaned the soll attached and used as filling
material within the site. Contaminated materials (soil or rock fragments) of size smaller than
5 em should be collected and transferred to the mixing area for decontamination treatment.
Stabilized soils should be broken into suitable size for backfilling or reuse on site,

A high standard of housekeeping should be maintained within the mixing area.

Thete should be clear and separated areas for stockpiling of untreated and treated materials.
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5

5.1

5.2

53

5.4

5.5

5.6

CONCLUSION AND RECOMMENDATION

According to the Contamination Assessment Plan (CAP) approved by EPD in 2 April 2008,
altogether 4 boreholes were constructed and surface soil samples were collected in five sampling

locations. Site investigation was carried out in accordance with the CAP in late March 2008.

10 soil samples were collected from 4 boreholes for contamination assessment around the fuel tank
system, while 5 surface soil samples were collected for laboratory analysis for surface deposition
contamination assessment. The results indicated that only 1 soil sample (BH-1, 1.5 — 1.95m bcl)
was found exceeding the relevant RBRG for lead. The amount of contaminated soil required for
remediation is estimated to be ~37m>. There was no groundwater encountered at all boreholes,

therefore, no groundwater sample was collected.

Cement solidification/stabilization (CS/S) treatment is proposed for the ~37m® soils contaminated
with heavy metals in this Study. The treated soils have to meet both the universal treatment
standards in the TCLP test and the unconfined compressive strength (UCS) test of not less than 1

MPa before backfilling on site.

To ensure complete removal of contaminated soil, a closure assessment in the form of confirmatory
test has been proposed to be conducted after excavation of contaminated site. A remediation report

(RR) shall be submitted for EPD’s approval upon completion of the remediation works.

Environmental mitigation measures have been proposed to minimise the potential environmental
impacts of the remediation activities. Health and safety measures should be followed to minimise

safety hazard posed to site workers.

Since the cremators are still in operation and the proposed trial pit location (TP-1) is possessed by
CEDD, it is not possible to carry out site investigation inside the cremator rooms and underneath the
pipeline at this stage. Further site investigation for TP-1 shall be carried out prior to any demolition
works according to the approved CAP. A supplementary CAP shall be prepared to detail the
sampling and testing plan for the cremator rooms before the site investigation carrying out.  Upon
completion of further site investigation, a supplementary CAR shall be prepéred to present the
findings of the further site investigation for EPD’s approval. If contamination is found, a
supplementary RAP shall be prepared and submitted to EPD and all contaminated soils shall be

treated prior to the commencement of any earthworks.
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Lt AIEERE TR

CEDD C|v" Englneering and Geotechnical Eﬂgineering Office
=< Development Department

Website  #8i- . http:/fwww.cedd.gov.hk FHARELTIE 10 B
E-mail B EE TALERREAS
Telephone BiE : (852)2760 5753 Civil Engineering and
Facsimile f#EH ' (852) 2712 6357 Development Building,
Qur ref FERE LPMAGE/2006/04)/M106/300 101 Princess Margaret Road,
Your ref FEHESE  60028568/C/dwhl/8003191] Kowloon, Hong Kong
27 March 2008
ENSR Asia (HK) Ltd. ENSR Asia (HK) Ltd.
11/F, Grand Central Plaza, Tower 2 : Recelied 5§ 2. JUNE
138 Shaﬁm Rural Committee Road Reg. No. A
Shatin, N.T. Fiie No.
MChan  AYK FOCM  |Sign
Attn: Mr. Derek Lam TYUT  JLAM ol
Env. Consultant
Dear Sirs, DerL. A
Qthers

Contract No. GE/2006/04

10-Year Extended LPM Project, Phase 5, Package D - | Copled o
Landslip Preventive Works for Slopes in Hong Kong Islanid

Reply Date

Feature No. 11SE-D/C71, Cape Collinson Crematorium
Reguest for Temporary Site Access for Site Investigation

We refer to your above-referenced letter dated 19 March 2008 regarding the
captioned subject.

After careful consideration, we regret that we are unable to accede to your request
for temporary site access. Qur problem is that the LPM works for feature 11SE-D/C71 is
already suffering a delay of more than two months. Please be advised that the LPM works
at this feature are at the terminal stage and that the Contractor would be mobilizing the plant
and equipment off site and removing the hoarding by early May 2008. Before this time, it is
not desirable for another party to occupy the toe area or any part thereof, for operational and
safety reasons. As soon as the LPM works are completed, the concerned land will be
handed back to Lands Department. Hence, it is more appropriate for you to carry out your
mvestigation works after the land has been handed back to Lands Department. We have
requested our Consultants to closely monitor the LPM works for this feature to ensure the
works would be completed as scon as possible.

Yours faithfully,

N
3= fwﬂk

(Eiton K F Fok)

for Chief Geotechnical Engineer/LPM Division 3 -

o

c.c. Mott Connell Ltd (Mr. Chris Howley)

KYC/EKFF/ef
Btk FIRSE EHRE BBEX We bring the best engineering to life




From: laiwkl@archsd.gov.hk [mailto:laiwkl@archsd.gov.hk]

Sent: Wednesday, April 16, 2008 4:02 PM

To: nishum@fehd.gov.hk

Cc: Lam, Cheung Fai Derek; spm324@archsd.gov.hk; f.yu@alkf-arch.com; Simon Lee
Subject: Request for temporary site access for site investigation

Dear Mr. Shum

One trial pit is needed to be constructed on site for locating the fuel pipeline and collecting soil sample
as per the requirement of Contamination Assessment Plan. In according to the latest information from
EMSD, the fuel pipeline may be laid near the foot of the slope under CEDD possession for Landslip
Preventive Measure project and slope stabilisation work in progress.  In view of the tight time schedule
for the ElA study, we have contacted the project geotechnical engineer to seek their approval for
temporary site access and permission to carry out trial pit sampling within the concerned

area. However, the project engineer is unable to accede to our request because of contractual
problem and safety reason. He further advised that the tentative completion and handover date will
be mid May 2008. While our environmental consultant strives to expedite the work in order to
complete the ElA report by end May 2008, the lack of access for site investigation inevitably affects the
progress. The consultant is reviewing the implication and will advise the time of delay once

available. Regards.

WHKLai
PM342
28673714
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Soil boring log ENSR

Fob No.: 60028 Commelion Date | March, 16, 2008 Boring Log No. - BHT
Northing:  22,15.486 Location: Cape Collinsen Crematorium Logger : Leung ¥Wing Hang
Easting: H14.13.778 firillet ; Geotechnical Enginesring
Girgy, sity sand with fine to medium gravel sized rock
fragements {Fil.l)
04:40 BH1- {0.5m) 0.5
21 gF [Yellowish Drown, silty fine to coarse sand with occasionally
a2 fiine 1o medium sized rock fragements {FILL}
P
g No Groundwaier Encounterac
140 x
No Well Installed
13:30 BHE (1.50-1.96m} | 1.5 ¥
b | 56 EExdremaly weak to weak, yellowish brown 1o brown,
completely decopased fing to coarse grained TUFF {fine
sandy sl with ocassional rocks fragements)
2.0
2.5
3.6
38
o
£
B
[l
el
8
4.0 it
4.5
5.0
18:00 8H1 (5.50-5.95m)
{Moderately weak, grayst whie, completely to highly
decomposed TUFF with highly fractured, managese oxides
stained joirds
End of goil bore =6 m bel
Remarks Boring Details Wait Instailation Details
Soil bore Diameter: 0.75m Woll Digmeter
1) Cancrete slab: 0.1m Total Depth : 6.00 m bel “Total Depth:
2) Inspection pit from ground surface to 585 m bel. Water First Noticed: NA Serean:
3) Soll Samples for BH1 at 0.5m, 1.5-1.85m #nd 5.50- g““f Pi*l’"g .
5.85m were selected for laboratory analysis. G?SU":‘" © Sieal:
3round Completion :

60028568
taf4 Harch 2008



F028568

Soil boring log

ENSR

Job No.: § 68

Completion Date : Mareh, 17, Thos

Boring Log Ne. : BHZ

Northing:  22.15.489 Location: Cape Coliinson Crealorium Logger : Leung Wing Hang
Easting: 11413759 Dritter : Geotechnicat Engineering
17132008 SM {Browish grey, sifty sand, medium to coarse gravel sized
rock fragements {Fil.L)
12:00 BH2- {0.5m} 0.5
g
2
L
[
e No Groundwater Encounterec
1.0 ¥
No Well Installed
1.5 ¥
A | ML [Extremely weak (o very weak, yellowash Drows, compieicly
decomposed fine o mediurn grained TUFF {clayey, sandy
18/3/2008 ity
10:45 BHZ (2.00-245m) | 2.0
2.5
35
35
=1
4.0 £
=
2
ool
2
[+
@
4.5
5.0
55
14:40 BH2 {580 - B.25m)
End of sail bore = §.30 m bol
Remarks : Boring Details Well ingtatlation Detgils
Soit bore Diameter: .75 m Welt Diameter:
1} Concrete slab Oim Total Depih : 6.30 m bl Tota! Depth:
2} inspection pit from ground surface e 1.5m bel, Water First Noficed: NA Sereen:
3} Solt sample for BHZ at §.5m, 2.00-2.45m and 5.80-8.26m! Sand Pack:
were selected for iaboratory analysis. Bentonile Seat
Grout:
Graund Complation :

Rofd

March 2005




Soil boring log ENSR

Jobs No.: 60078568 Completicn Date : March, 18, 2068 Boring Log No. : EﬂHS
Northing:  22.16.486 L.ocation: Cape Collinson Crematorium Logger : Leung Wing Hang
Easting: 114.13.785 riller : Geotechnical Engineering
SF PYeiowish brown, sifty fine 10 coarse SAND with ocassional
fine gravel sized rock fragament (FILL)
14:97 8HI- (0.5m} 2.5
©n
=
3
g No Groundwater Encounterec
=
16 £ No Well instaked
ML {Extremely weak to weak, yellowish brown with spotied white,
complelely decomposed tine 1o mediom grained TUFF
154312008 {ciayey sandy sity
9:56 BHI(1.50-1.95m}| 1.8 7 |
28
25
3.0
ML Ve weak o weak, yellowish brown, completely to highly
decomposed TUFF (sandy silt}
35
o
£
T
fa]
40 g
o
o
4.5
5.0
12:47 BH3{5.50-595m); 5.5
5.0 ¥
End of soil bore =5 m bol
Remarks : Boring Datails Weti Instaliation Datails
Sof bore Diameter: 0.75 m Well Diameter:
1} Concrete slat: 8.1m Tetal Deptl © 8.00 m el Tota) Depit
2} Inspection pit from ground sutface 1o 1.5m bel. Water First Noticed: NA Serean:
3} Soit sample for 8H3 at 4.5m, 1.50-1.95m and 5.50- Sand Pack:
5.85m were selected for laboratory analysis. Bentenite Seal
Groul:
Ground Complelion :

60028568 3ot 4 Rearch 008



Soil boring log

ENSR

WJab Noo 800285“55 Compietion Crate : March, 20, 2068 Boring Leg No, ; BH4
Northing:  22.15.479 Location: Cape Collinson Crematoriom Logger : Leung Wing Hang

Lasting: $14.13.785

Driller @ Gectechnical Enginsering

i SP [Browish grey, silly sand with fing 1o coarse sized rock
é fragement {FILL)
[+
v
13:50 BR4-0.5m .5 ,g
Moderately weak io moderately strong, yellowish grey
k spotted white, highly to moderately decomposed tine 10
madium graingd TUFF, with highly fracture and managnese No Groundwater Encountared
oxide stained joinis
1.0 Mo Well Installed
1.5
Hroderalely sinong, yelowman rey with spotied wie,
maderately decomposed fine fo medium grained TUFF, with
closely 10 medium sgaced, rough planar, manganese oxide
2.0 stained joints, dipping al 10-30°
2.5
3.0
[+
&
beed B
3.5 g Sirang, grey spolied while, sfightly decomposed fine 1o
H mediom grained TUFF, wilh closely spaced, rough planar,
£ limonite stained jeints, dipping at 10-20° and 80-80°
Moderately decomposed at 350 - 3.55m and 3.70 - 3.80m
4.0
4.5
5.0
5.5
8.0
Y
£nd of soil bore » 6.26 m bl
Aemarks : Bori sails Well Installation Datails
Seit bore Diameter: 0.75 m Well Diameler:
+} Concrete slab: G.1m Yotal Depth : 6.25 m bat Total Depth:
2} Inspection pit from ground surdace to 0.6m bel. Water First Noticed: NA Screen:
3) Soil samples for BH4 al 0.5m was selected for Sand Pack:
iaboratory analysis. Bentonite Saak
Grout:
Ground Completion :

60028568

4ofd

March 2008




Appendix E




Phased Reprovisioning of Cape Collinson Crematorium Environmental impact Assessment Study - Contamination Assessment Report

YOCs mgiky TPH, mgikg Heavy Metal, migkg Dioxin, ngkg
Criteria
= &
2 = s o e o
fo ] :
g 5 g o = g o g £ 5 : = g F
@ ¢ @ o £ 5 E: 2 " I £ "
& e i ® S & Iy & & & i} G & G 5] 3 S = = z = 5 &
Industrisl 9.2t 100040 - 8240 1230 10000 10000 . 10900 261 495 0060 . 653 10000 1860 10000 10600 2240 10000 384 3260 G000 10009 10000 5000
Soil Saturation Limit [Csat) 5 0 g 000 ae
Soil Sample Identification )
th
L.acation Pepth (m) Type Sampling Date
From Fo
81 410 NA # 144032008 NA NA NA NA NA NA NA <0.58% 8.1 26 .30 68 <1% 1.7 8.2 57 0 <0.06 23 38 13 54 832
52 £.50 NA # 14032008 NA NA NA NA NA NA MNA <D.50 20 72 <410 18 <t 29 2.4 91 830 <0.05 <1.0 18 3.5 25 392
83 &.10 NA # 14/03/2008 NA NA NA NA NA NA NA <0.50 47 17 <0.10 6.4 <1.G 1.0 58 67 40 <0.05 2.4 2.7 8.z 36 224
5S4 $.10 NA # 14/03/2008 NA NA NA NA NA NA NA <0.50 4.1 1% (.10 1.7 <1.0 5.2 1.9 150 520 <005 1.2 <1.0 1.3 22 27
85 810 NA # 18032008 NA HNA NA NA. NA HA NA <050 32 i@ <030 25 <18 17 £4 63 20 <005 1.5 1.6 30 34 858
BH-1 2.60 NA # 1732008 <020 <020 <0.20 <0.60 <5.0 <260 <560 MA NA NA NA NA NA HA NA 59 NA NA NA NA NA NA NA
Bt 1.60 1.95 “ 17032008 0,20 <020 <026 <0.60 <5.0 =200 =500 NA NA NA HA NA NA NA NA 180600 NA NA MA MNA NA NA NA
BH-1 5.50 595 " 1732008 <0.20 <0.20 <0.20 <0.60 <50 <200 <500 NA NA NA NA NA NA NA NA 266 NA NA NA NA NA NA NA
BH-2 $.50 NA # 1702008 <020 <0.20 <0.20 <(,80 <40 <200 <500 NA MA NA NA NA NA NA NA 37 NA NA NA NA NA NA NA
BH-2 2,00 2.45 A 18/03/2002 <020 <{.20 <0.20 <0.60 <50 <200 <500 NA MA NA HNA NA NA NA NA 72 NA NA NA NA NA NA NA
BH-2 5.80 §.25 " 18032008 «0.20 <(.20 <0.20¢ <0.80 <§0 <260 <530 NA NA NA MA NA NA NA NA 43 NA NA NA NA NA NA NA
BH-3 .80 NA # 15/03/2008 «0.20 <0.20 <020 <080 <50 <200 <500 NA NA Na NA NA Na NA NA 57 NA NA NA NA NA NA NA
BH-3 1.80 2.00 ~ 18/03/2008 <0.20 <0.20 <0.26 <080 <5.Q <200 <500 NA NA NA NA MNA NA NA WA 64 NA HA NA NA NA NA NA
8H-3 5.50 £.00 A 15/03/2008 <0.20 <(L20 <0.2¢ <80 <5.0 <200 <540 NA MNA NA NA NA NA NA NA 21 NA NA NA NA NA NA NA
BH-4 060 NA # 17/03/2008 <0.20 <0.20 «0.2¢ <060 <5.0 <200 <550 NA NA NA NA NA NA NA NA 64 NA NA NA MNA MNA NA MA
Noles:

- The most stingent critera in RBRG Table, i.e. Industrial

in this case, ware used.

- Square in bolded Ene indicates axcesdance of Industrial

RBRG.

- Black sguare indicates exceedances of industdal RBRG

- NA = ne tested required.
- Full anatylical results should be relarred to laboratory report
#: Disturbed Samples

# Undisturbed U76 Samplas




Phased Reprovisioning of Cape Collinson Crematorium Environmental Impact Assessment Study - Contamination Assessment Report

VOCs moikg TPH, mgfkg Heavy Metal, mgikg Dioxin, pgf.
Criteria

2 @ = = @

2 o % % W© 8 E‘ o :Eg g S . % = é %’

% 5 £ £ 3 3 Q £ £ 5 5 5 s g g 9 5 g 2 3 8 £

3 2 i % 8 3 5 £ :: & 3 & 5 8 3 ki 2 2 2 £ £ 5 5

Location Sampling Date
Biarnk Anfaysis {in ug/L}

EQUIPMENT BLANK 18/03/2008 <10 <20 <20 <B.0 <20 <50 <50 <1.0 <10 <1.0 <1.0 <0.1 0.1 <1.0 <$.0 <10 <10 <0.50 «<1.0 <1.0 <1.0 <50 0.00
FIELD BLANK 18/03/2008 <1.0 <2.0 <2.0 <B.0 <20 <50 <50 <t.0 <10 <1.0 <1.0 <0.1 <01 <1.0 <1.0 <1.0 <10 <0.50 <10 <1.0 <10 <58 0.00
TRIP 8LANK 18/03/2008 <10 <2.0 «<2.0 <6.0 <20 <50 <50 <10 <10 <10 <1.0 <0.1 <0.1 <1.0 <10 <§.0 <1.9 <0.5¢ <t.0 <1.0 <1.0 <50 0.00






