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1. Project Background

1.1 Sai Kung River, Ho Chung River and Pak Kong River are the watercourses
causing flooding problems in Sai Kung town centre, Ho Chung and Pak Kaong.
These watercourses remain natural with irregular cross sections along most of
their lengths. Although engineering works have been locally carried out in some
parts of the watercourses, flooding persists due to inadequate flow capacities of
these rivers exacerbated by the development strain in Sai Kung.

1.2 Drainage Services Department (DSD) completed the “Stormwater Drainage
Master Plan in Sai Kung, East Kowloon and Southern Lantau™ (DMP Study) and
“Preliminary Project Feasibility Study Report” for the drainage improvement in Sai
Kung in September 2000 and October 2001 respectively.

1.3 The DMP Study identified deficiencies and flooding problems in the existing
drainage systems within the study area. This proposed drainage improvement
works in Sai Kung River, Pak Kong River and Ho Chung Channel are part of the
recommendations in the DMP Study for upgrading three existing drainage
capacity. The improvement works cover only a limited length at the downstream
side of three rivers while the rest of the rivers will remain at the present conditions.

2. Introduction

2.1 Potential contaminative workshops have been identified close to the proposed site
boundary of Pak Kong River based on the findings of the desktop study and site
appraisal. As recommended in the Environmental Impact Assessment (EIA)
report, further investigation shall be required to determine the presence and extent
of contamination before the construction works taken place at the concerned
areas. The contamination assessment shall be carried out in accordance with
Environmental Protection Department (EPD)'s Guidance Note for Contaminated
Land Assessment and Remediation and “Guidance Notes for Investigation and
Remediation of Contaminated Sites of Petrol Filling Stations, Boatyards, and Car
Repair / Dismantiling Workshops™.

22 The contaminated sites shall be remediated before commencement of any
construction work at the concerned sites which may disturb the ground. In all
cases, contaminated soil remediation, treatment or disposal must be managed in
an environmentally sound manner, including compliance with all relevant
legislation and Government requirements.

Potential Areas Recommended for Further Investigation

2.3 An updated Contamination Assessment Plan (CAP) has been prepared and
approved by the EPD. The CAP recommended that site investigation shall be
conducted for the potential contaminated areas encroaching upon the proposed
drainage works area of Pak Kong River. As shown in Appendix |, two potential
zones (Sl-1 and Si-2) have been confined for further investigation due to the
presence of two potential contaminative workshops partially located within the
proposed works area, including Workshop A - Wah Shing Motor Repairing Factory
and Workshop B - Wing Chong Car Repair.
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Upon receipt of EPD's approval on the updated CAP, the actual site investigation
for land contamination impact assessment was conducted accordingly before any
construction work started at the identified contaminated sites. Soil and / or
groundwater samples were collected and tested as described in the approved
CAP to provide site-specific information for the assessment. The soil and
groundwater sampling and testing work was carried out by the Contractor or other
driling contractors under suitable contractual arrangement by the Project
Proponent or ER. The field sampling work was supervised by the ET and audited
by the Independent Environmental Checker (IEC). '

This Contamination Assessment Report (CAR) is prepared by the ET to document
the findings of the site investigation. Interpretation of laboratory testing results in
accordance with the EPD’s Guidance Note for Contaminated L and Assessmerit
and Remediation and comparison of the findings with the Risk-based Remediation
Goals (RBRGs) as appropriate are included in the CAR.

If land contamination is confirmed, a Remediation Action Plan (RAP) shall be
prepared by the ET and drawn up to formulate necessary remedial measures, and
potential water quality impact to the river shall be also addressed if necessary in
the remediation measures. The subsequent CAR and RAP shall be endorsed by
EPD before impiementation of any remedial technology. The contaminated sites
should be remediated before commencement of any construction work at the
concerned sites which may disturb the ground. The duration of remediation should
be taken into account by the Project Proponent or the Contractor as part of the
construction programme.

The copyright of this document is owned by Fugro Technicaf Services Limited. [t may not be reproduced except with prior wiitten approval from the Company.

GENO/1006



FUGRO TECHNICAL SERVICES LIMITED

Materialab Division, Tel T +852-2450 8233 t l‘ b
Fugre Development Centre, Fax : +852-2450 5138 a erla a
S Lok Yi Street, 17 M.S. Castle Peak Road, E-mail : matlab@fugro.com.hk s G e S T e

Tai Lam, Tuen Mun, N.T., Hong Kong.

Report No. : 075117EN80016

3.

The copyright of this document is owned by Fugra Technical Services Limited. It may not be reproduced excepl with prior wrilten approvat from the Company.

Website : www fugro.com

Page 3 of 10

Land Contamination Investigation

31

3.2

3.3

3.4

3.5

The proposed drainage improvement works at Pak Kong River include (1)
reconstruction of one footbridge and one vehicular crossing to 3-cell box culverts,
and (2) construction of a retaining wall for the purpose of stabilizing the existing
riverbank adjacent to the Hiram's Highway. In regard to this, site ciearance,
excavation, construction of concrete structures would be carried out within the
defined site boundary.

As aforementioned, the findings of the site inspection and desktop study indicated
that there are two potential contaminative workshops located within the proposed
site boundary of Pak Kong River. Activities mostly car repairing/servicing were
undertaken by such workshops and stains were generally observed on the ground
of the sites. Potential sensitive receivers which may come into contact with
excavated contaminated soils are mainly construction workers via the principal
exposure routes of (1) inhalation of dust, (2) direct ingestion through poor hygiene
practices, such as eating or drinking on site as well as (3) dermal contact with the
contaminated materials. As there may have potential adverse effects on the health
and safety of workers during construction of Project, a detailed site investigation
would be recommended for those areas falling within the Project boundary in order
to assess the degree and extent of potential land contamination. Contaminated
soil should be remediated before construction work could be started at the
concerned areas.

There are two workshops, including Workshop A - Wah Shing Motor Repairing
Factory and Workshop B - Wing Chong Car Repair, with part of the site areas
encroaching upon the proposed drainage work area of Pak Kong River. The major
concern associated with these workshops would be of lube oil, engine oil and/or
solvents that could be inaptly be disposed of by workers or leaked from vehicles
causing contamination in the site and its vicinity. According to EPD's “Guidance
Notes for Investigation and Remediation of Contaminated Sites of Petrof Filling
Stations, Boatyards, and Car Repair / Dismantling Workshops" and EPD’s
Guidance Note for Contaminated Land Assessment and Remedjation, where
necessary, are required to avoid or minimise any risks or hazards associated with
the sites prior to any construction works taken place. in regard to this. two
potential zones, namely S|-1 and $I-2, are confined for conducting site
contamination investigation, as shown in Appendix |.

Based on the requirement stated in EPD's “Guidance Notes for Investigation and
Remediation of Contaminated Sites of Petrol Filling Stations, Boatyards”, a full-
scale site investigation is required for both workshops A and B. Eight trial pits for
chemical analysis are conducted and the details are summarized in Table 3.1 and
Appendix 1. If contamination is encountered, extra samples at deeper sampling
depths may be required. The testing methodology and detection limits are
summarized in Table 3.2.

As ground water is not encounterd during sampling, only soil samples are taken at

each sampling location. Details of sample location, sampling depth and sample 1D

are summarized in Table 3.3.
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3.6 The sample containers are laboratory cleaned, sealable, water-tight, made of
glass or other suitable materials with aluminium or teflon-lined lids, so that the
container surface will not react with the sample or adsorb contaminants. The
containers are marked with the sampling point codes and the depths at which the
samples were taken. If the contents are hazardous, this should be clearly marked
on the container and precautions taken during transport. Samples are stored
between 0 — 4 °C.

Samplers are thoroughly cleaned in between sampling of individual samples to
avoid cross contamination.
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Methodology and Detection Limits of Chemical Analysis

Analyte Description

Reference Methods

Reporting Limits

Soil (mgikg) Water (pgi)
- Metals e
tead - USEPA 6020 1 1
Chromium E 1 1
Zine 1 10
Copper 1 i
BTEX
Benzene USEPA 8260 0.2 2
Toluene - 0.2 2
Ethyibenzene 02 2
Meta & Para Xylene o 0.4 4
Ortho xylene 0.2 2
Non-halogenated Solvent
Phenal  USEPA 8270 05 2
Halogenated Solvents
Trichloroethene  USEPA 8260 0.04° 5
Tetrachffjrééthene ‘ 0.04" 5
Polyaromatlc Hydrocarbons (PAH)
Naphthalene © | USEPA 8270/ GCMS 05 2
Acenaphthylene' N 05 2
Acenaphthene 4.5 2
Fluorene 05 2
Phenanth{el;‘l.em T G5 2
Anthiacene 05 2
Fluoranthene 05 2
Pyrene 0.5 2
Beﬁzo(é) anth'racene Q.5 2
C-hryéene 0.5 2
Benzo{b) & (k) fiuo:anthene 1 4
Benzo(a)pyrene 0.5 2
Indeno(1 2 3-cd) pyrene 0.5 2
Dibenzo {a,h) anthracene 0.5 2
Benzo(g h |)perylene 0.5 2
Total Petroleum Hydrocarbons (TPH)*
c6-C8 ~ USEPA 8260 5 0.5 mgiL_
C9-C16 " USEPA 8015 200 0.5 mgiL
C17-C35 A 500 0.5 mgiL

* Parameters or reporting limits are not accredited
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Table 3.3 Details of Sampling Location, Sampling Depth and Sample ID

Sampling Location Sampling Depth(m) Sample 1D Matrix
0.5 A1-0.5-8 ]

A1 1.5 A1-1.5-8
B 1.9 A1-1.9-S
0.5 A2-0.5-S
A2 1.2 A2-1.2-§
0.5 A3-0.5-S
A3 1.1 A3-1.1-S
0.5 A4-0.5-S
Ad 1.5 A4-1.5-S
| 2.0 A4-2.0-8

0.5 B1-0.5-8 .

B1 1.5 B1-1.5S Soil
2.9 B1-2.9-8
0.5 B2-0.5-S
B2 1.5 B2-1.5-S
3.0 B2-3.0-S
0.5 B3-0.5-8
B3 1.5 B3-1.5-S
3.0 B3-3.0-8
0.5 B4-0.5-S
B4 1.5 B4-1.5-S
2.9 B4-2.9-S

Sampling Date : 9 Nov 2007
Sampling Period : 10:00 — 14:00

The copytight of this document is cwned by Fugro Technical Services Limited, #t may not be reproduced excep! with prior written approval from the Company.
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4. Field and L.aboratory Results

No direct evidence (visual and odour) of Non-Aqueous Phase Liquid (NAPL) was
observed in field conditions.

Standard quality control / quality assurance (QA / QC) field procedures (e.g. chain of
custody) are adopted during sampling and storage/ transport of the samples to the
laboratory. Laboratory analytical data are reviewed to check that basic QA / QC
protocols are followed.

Laboratory analytical data and quality control results are enclosed in Appendix [,
5 Results Interpretation

Laboratory analysis results are compared with the Risk-Based Remediation Goals
(RBRGs) and Saturation Limit (C,,) of soil to assess whether a site is contaminated or
further action is required at the site . the RBRGs serve as the remediation targets if
remediation is necessary. Whilst, the Csat serve as trigger levels indicating the potential
for NAPL to be present. The RBRGs were derived to suit Hong Kong conditions by
following the international practice of adopting a risk-based methodology  for
contaminated land assessment and remediation. For this project, the post-restoration
land use of the investigated area is rural residential. The relevant standard of RBRGs
and Csais enclosed in Appendix V.

The RBRGs have been developed for four different post-restoration land uses to reflect
the typical physical settings in Hong Kong under which people could be exposed to
contaminated sail or groundwater. A description of each land sue scenario is as follows-

Comparison of resuits to RBRGs and Csat are shown in Tables 5.1 and 5.2

As no exceedance was recorded for soil samples on RBRG and C.,, and no direct
evidence suggested that NAPL is of cancern, remediation of the investigated site area is
not reguired.
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Location of Concerned Potential Zones for
Size Investigation near Pak Kong River
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Locations of Trial Pits
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Appendix IV

Table I Risk-Based Remediation Goals (RBRGs) for Soil & Soil Saturation Limit

Risk-Basced Remediation Goeals for Soil
Chemical Urban‘ Rural. ) ) )
Residential Residential Endustrial Public Parks Soif Saturation
{mg/kg) {mg/kg) {mg/kg) (mg/kg) Limit (Csal) (ing/ky)

VOCs:
Acetone 9.59E+03 4,26E+03 1.00E+04* | .00E+D4* wu
Benzeng 7.04E-C1 2. T9E-01 9.21E+00 4.22E+01 3.36E+02
Bromodichloromethane 3.17E-C1 1.29E-01 2.85E+00 I.34E+0] 1.03E+Q3
2-Butancne 1. QOE+04* 1.00E+D4* i.Q0E+04* 1. O0E+04+ rEr
Chloroform 1.32E-01 5.29E-02 1. 534E+00 2.53E+02 1 10E+03
Ethylbenzene 7.09E+02 2.98E+0Q2 8 24E+03 1.00E+04* 1.38E+02
Methyl terf-Bulyi Ether 46.88E+00 2 80E+0Q0 7.01E+0I 5.05E+Q2 2.38E+03
Methylene Chioride 1.30E+00 5.29E-0) 1.39E+01] 1.28E+02 9.21E+02
Styrene 3.22E+03 1.54E+03 1.0CE+Q4+ 1 .00E+04* 1.97E+02
Tetrachloroethene 1.01E-01 4.44E-02 7.77E-01) 1.84E~0G G T1E+OI
Toluene 1.44E+Q3 7.05E+02 1.00E+D4* | DOE+04+ 2.35E+02
Trichloroethene 5.33E-01 2 13E-01 5.68E+00 6.94E+01 4.88E+032
Xylenes (Total) 9.50E+01 3.68E+01 1.23E+03 |.00E+04* 1.50E+02
SVOCs
Acenaphihene 3.51E+03 3.280+03 LOCE+Q4~ L.0OE+0D4* 6.02E+0!
Acenaphthylene 2.34E+03 L5IE+C3 |.OQE+Q4* i.00E+04* 1.98E+01
Anthracene [.00E+049* 1.00E+04* 1,0GE+04* 1.00E+04* 2.56E+00
Benzo(a)anthracene 1, 20E+0% L14E+Q| 9. 18E+Q1 3.83E+01
Benzo{a)pyrene 1. 20E+00 1. 14E+Q0 9.18E+00 3.83E+00
Benzo(b)fluoranthene 9.88E+00 1.OIE+OL 1.78E+01 2.04E+01
Benzo(g.h.ijperylene 1.80E+03 1.7T1IE+03 LLOCE+04* 5.74E+03
Benzo(k)fluoranihene 1.20E+02 1.14E+02 9.18E-+02 3.83E+02
bis-(2-Ethylhexyl)phthalate 3.00E+0! 2.80E+01 9. 18E+C1 9.42E+01
Chryseng 8.71E+02 9 19E+02 L. 14E+(3 1.54E+03
Dibenzeo(a,h)anthracene 1.20E+D0 | J4E+00 9. ISE+Q0 3.83E+00
Flugranthene 2. 40E+03 2.27E+03 | O0E+04* 7.62E+03
Flucrene 2.38E+02 2.25E+03 1.OOE+04* 7.45£+03 5.47E+01
Hexachlorobenzene 2.43E-01 2.20E-01 5.82E-01 7.13E-01
Indeno(1,2,3-cd)pyrene 1.20E+01 1. 14E+D1 9. 18E+01 3 83E+01
Naphthalene 1.82E+02 8.56E+01 4.53E+402 9. 14E+02 P25E+02
Phenanthrene |.O0E+Q4~ LLOOE+Q4* 1. 00E+Q4* 1.00E+04* 2.80E+01
Phenol 1.Q0E+Q4* 1.00E+04* 1.00E+Q4* 1.Q0E+04* 7.20E+03
Pyreng 1.80E+03 1.71E+03 1.QOE+04* 5.72E+03
Metais ) .
Antimony 2.95E+01 2.91E+01 2.61E+02 9. 79E+CI
Arsenic 2.21E+01 2.18E+01 1.96E+02 73SE+01
Barium 1.00E+04* 1.00E+04* L.ODE+Q4* 1. QGE+04*
Cadmium 7.38E+01 7.28E+03 6.53E+02 2,45E+02
Chromium I 1.00E+04* 1.00E+Q4* $.00E+04* 1.00E+04*
Chromium VI 22IE+02 2.18E+02 1.96E+03 1.33E+02
Cobalt i 48E+03 1.46E+03 i.00E+04+ 4 90E+03
Copper 2.95E+03 2.91E+03 1.00E+04* 9.79E+03
Lead 2 358E+02 2.55E+02 2.29E+03 8.57E+02
Manganese 1.00E+04* | .00E+04* 1.00E+04* L.O0E+04*
Mercury 1. 10E+01 6.52E+00 3.84E+01 4.56E+Q1
Molybdenum 3,.69E+02 3.64E+02 J.26E+03 1.22E+03
Nickel 1.4BE+03 1.46E+03 1.OGE+04* 4.90E+03
Tin | .OOE+04* 1.00E+04* 1.00E+Q4* [.O0E+04*
Zing LODE+Q4* 1.00E+04* 1.00E+04* [.00E+04*
Digxins 7 PCBs : ) ' j
Dioxins (I-TEQ) 1.00E-G3 1.Q0E-03 5.00E-03 1.00E-03
PCBs 2.36E-H 2.26E-01 7.48E-0t 7.56E-01
Pelroleum Carbon Ranges
C6-C8 1.4IE+Q3 5.45E+02 1.0QE+04* 1.00E+04* 1.00E+03
C9-C16 2 2dE+Q3 1.33E+03 1.00E+04* L.ODE+04* 3.00E+03
C17 - C35 1.00E+04* 1.00E+04* 1.00E+Q4* 1.00E+04* 5.0CE+03
Qther Inorganic Compounds i . )
Cyanide, free 1.48E+03 1.46E+03 1.00E+04* 4.90E+03
Organometallics
TBTO 2. 21IE+Q] 2.18E+01 1.96E+02 7.35E+01
Motes:

(1) For Dioxins, the cleanup levels in USEPA Office of Solid Waste and Emergency Response (OSWER) Directive of 1998 have
been adepied. The QSWER Direciive value of | ppb for residential use has been applied to the scenarios of "Urban Residential”.
"Rural Residensial”, and "Public Parks”, while the low end of the range of values for industrial. 5 ppb. has been applied 1o the
scenario of "Industrial”.

(2) Soil saturation limits for petroleurm carbon ranges taken from the Canada-Wide Standards for Pewreleum Hydrocarbons in Soil.
CCME 2000,

{3) * indicales a ‘ceiling lImir concentration.

{4) *7* indicales 1hat the Csal value exceeds the “ceiling limit' therefore the RBRG applies.
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