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SECTION 1 — INTRODUCTION
General

On 31st July 2009, Civil Engineering and DevelopmBepartment (CEDD) of the

Government of the Hong Kong Special AdministratiRegion appointed Hyder-

Meinhardt JV (HMJV) under Agreement No CE38/2008r{Ho provide professional

services in respect of Kai Tak Development — Trirdad T2 and Infrastructure at
South Apron Investigation, Design and Constructidlrhe date for commencement of
the Assignment was 31st July 2009.

Trunk Road T2 involves the construction and operatif highways and the associated
link roads and, thus, consists of designated pragéments including Items A.1, A.7
and F.6 Part | under Schedule 2 of the EIAO. Timelet may also include changes to
associated roads and other facilities that constitaaterial change(s) to exempted
project(s) including relocation of existing breakess, and other designated project(s),
e.g. dredging, temporary reclamation, to be idetiduring the course of this study.
According to Section 5(1) of the EIAO, a projectofle was submitted to the
Environmental Protection Department (EPD) on 24 dia2009 for application of an
EIA Study Brief, which was subsequently issued DO pursuant to Section 5(7)(a)
of the EIAO (EIA Study Brief No: ESB-203/2009 datgd April 2009).

Section 1.2 provides a preliminary descriptionte marine works likely to be required
for Trunk Road T2 assuming the submarine tunneéetn the south apron and Cha
Kwo Ling will be constructed using immersed tubartel (IMT). This working paper
is to propose a marine site investigation (SI) aadiment quality testing parameters
and methodology for the purpose of EIA study far Thunk Road T2 based on an IMT
tunnel. A working paper proposing the sedimentdamg and testing scheme for the
Dumping at Sea Ordinance (DASO) permit applicata@lowing the ETWB TCW No.
34/2002 is submitted separately.

Clause 3.4.7.6 (g) of the EIA Study Brief ESB-2@®2 requires that “Field
investigation, sampling and chemical laboratorystés characterize the sediment/mud
concerned shall be conducted as appropriate. pprofriate laboratory tests including
elutriate tests and sediment pore water (inteabtitater) analyses shall be performed on
the sediment samples to simulate and quantify ggred of mobilization of various
contaminants such as metals, ammonia, trace orgamtaminants (including PCBs,
PAHs, TBT and chlorinated pesticides) into the watglumn during dredging. The
ranges of parameters to be analysed; the numlzatido, depth of sediment, type and
methods of sampling; sample preservation; and atedrfaboratory test methods to be
used shall be subject to the approval of EPD”.

Clause 3.4.8.2 (iii)(a) of the EIA Study Brief alsequires that “Field investigation,
sampling and chemical and biological laboratorystés characterize the sediment/mud
concerned shall be conducted as appropriate. diges of parameters to be analyzed;
the number, type and methods of sampling; sampsepvation; chemical and
biological laboratory test methods to be used shalbgreed with the Director (with
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1.1.6

1.2

1.2.1

1.2.2

1.2.3

reference to Section 4.4.2(c) of the TM) prior bhe ttommencement of the tests and
document in the EIA report for consideration. Tdaegories of sediment/mud which

are to be disposed of in accordance with a pernaibtgd under the Dumping at Sea
Ordinance (DASO) shall be identified by both cheahiand biological tests and their

guantities shall be estimated”.

This marine Sl, sediment quality sampling and mgstproposal partially fulfil the
abovementioned clauses of the EIA Study Briefshttuld note that the engineer is still
reviewing the alignments. It may, therefore, beassary to adjust the exact sampling
locations if the preferred alignment is substahtidifferent from the schemes described
in Section 1.2. If the scale of proposed sampangd testing works are substantially
reduced due to the change of construction methadsgvised proposal would be
submitted to EPD for approval prior to the commenert of sampling work.

Descriptions of Marine Works

As a part of the strategic road network within 8euth East Kowloon Development,
Route 6 forms an east west express link betweert Wasloon and Tseung Kwan O.
Route 6 comprises the Central Kowloon Route (CKRunk Road T2 and Tseung
Kwan O — Lam Tin Tunnel (TKO-LTT). This Assignmeobvers the provision of
Trunk Road T2. The main elements of the works a@ephe construction of Trunk
Road T2 (T2), connecting with the Central Kowlooauke (CKR) at the north apron
area and the Tseung Kwan O - Lam Tin Tunnel (TKGFL#0 the south.

Trunk Road T2 is planned to be a dual 2-lane highefaabout 3.6 km connecting CKR
and TKO-LTT. According to the KTDES, about 2.6khT® will be in the form of
tunnel and about 2 km of the tunnel will be submarand is likely in the form of
immersed tube (IMT) tunnel. The CKR and TKO-LTTegrlanned to complete in
2016. Trunk Road T2, being the middle section otife 6 connecting the CKR and
TKO-LT Tunnel, is therefore targeted to complet@i6.

The main elements of marine works for the Projectlie conforming option described
in the project study brief include:

= dredging a trench for the IMT tunnel;
= the demolishment of two breakwaters to make waytferlMT tunnel;

= building up temporary breakwaters to substitute tlegnporarily removed
breakwaters;

= diversion of initial section of KTPTW submarine falitto make way for the IMT
tunnel;

= dredging of access channel for IMT units; and

= demolition of quay walls and temporary reclamatarboth ends of the landing for
the construction of IMT tunnel.
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1.24 The indicative alignment and the location of marfiaeilities involved are illustrated in

1.3

1.3.1

1.4

141

Figure 1.1 Figure 1.2 shows the layout of the two alignment schemes Hi2 td4
under consideration while further details abouttdraporary reclamations are shown in
Figures 1.3to 1.5 The typical cross-section of IMT Tunnel and ¢lnedging trench are
presented ifrigure 1.6 wheread-igure 1.7 shows the typical cross-section at landfall.
The indicative long profile of the alignment scheHis shown irFigure 1.8.

Rationale for Dredging

Being part of the Kai Tak Development, the dredgnagjonale together with the
preliminary estimated dredged sediment quantitytifier immersed tunnel sections of
Trunk Road T2 was approved by the Marine Fill Cottemri in August 2008 together
with other elements of Kai Tak Development wheregineadredging and disposal are
predicted. The approval letter as presented ineAdix 9.2 of the KTD EIA is
reproduced iAppendix D of this working paper.

Abbreviations

The following key abbreviations are used in thisom:

CEDD Civil Engineering and Development Department

cocC Chain of Custody

CT Cruise Terminal

DASO Dumping at Sea Ordinance

EIA Environmental Impact Assessment

EIAO Environmental Impact Assessment Ordinance

EPD Environmental Protection Department

ETWB Environment, Transport and Works Bureau (threner Environment
Bureau, Development Bureau, Transport and Housurgdi)

GEO Geotechnical Engineering Office

Gl Ground Investigation

HATS Harbour Area Treatment Scheme

HOKLAS The Hong Kong Laboratory Accreditation Scleem

IMT Immersed Tube

KTAC Kai Tak Approach Channel

KTD Kai Tak Development

KTDES Kai Tak Development Engineering Study

KTPR South East Kowloon Development Comprehensiaarfhg and
Engineering Review Stage 1 Planning Review.

KTPTW Kwun Tong Preliminary Treatment Works
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KTTS Kwon Tong Typhoon Shelter

LCEL Lower Chemical Exceedances Level

PTW Preliminary Treatment Works

RL Reporting Limit

SEKD South East Kowloon Development

SEKDCFS Comprehensive Feasibility Study for theissl Scheme of South East
Kowloon Development

Sl Site Investigation

SPR Stores and Procurement Regulations

TBM Tunnel Boring Machine

TKO-LTT Tseung Kwan O — Lam Tin Tunnel

TKWTS To Kwa Wan Typhoon Shelter

UCEL Upper Chemical Exceedances Level

Chemicals

Ag Silver

As Arsenic

AVS Acid Volatile Sulphide

Cd Cadmium

Cr Chromium

Cu Copper

Hg Mercury

HMW High Molecular Weight

LMW Low Molecular Weight

NH4-N Ammonia Nitrogen

Ni Nickel

NO»-N Nitrite Nitrogen

NOs-N Nitrate Nitrogen

PAHs Polycyclic Aromatic Hydrocarbons

Pb Lead

PCBs Polychlorinated Biphenyls

PO-P Orthophosphate
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SOD Sediment Oxygen Demand

TBT Tributyltin

TKN Total Kjeldahl Nitrogen

TOC Total Organic Carbon

Total-P Total Phosphorus

TS Total Sulphide

Zn Zinc
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222

SECTION 2 — REVIEW OF HISTORICAL DATA
1997 SEKD EIA

The EIA report for Agreement No. CE 69/Béasibility Study for South East Kowloon
Developmen{SEKD EIA Report) studied the sediment contamisdatel in waters
around the Kwun Tong — Kowloon Bay — To Kwa WanaareThe assessment was
based on the old sediment classification frame W@® No. 1-1-92) which divided
sediment quality into three classes: Class A isonotaminated material, Class B is
moderately contaminated material and Class C{Qdb, Cr> 80, Cu> 65, Hg> 1.0,

Ni > 40, Pb> 75, Zn> 200; all values in mg/kg dry wt.) is seriously taminated
material. The study involved sediment sampling tasting between 1996 and 1997 in
several phases.

In phase 1 Sl, 18 vibrocore locations generating&fiment samples were analysed for
heavy metal content cadmium (Cd), chromium (Crppay (Cu), mercury (Hg), nickel
(Ni), lead (Pb) and zinc (Zn). In addition, grabrples were also taken for analysis of
organic micro-pollutant polyaromatic hydrocarboR#Hs), polychlorinated biphenyls
(PCBs) and tributyltin (TBT). The study indicatéldat sediment of the area was
generally contaminated with heavy metals exceethagcriteria for Class C, especially
for Cu and Pb and to a lesser extent by Cr, Zn lgdand finally Ni and Cd. It
estimated that at Kwun Tong area, Class C sedimastabout 2-3m thick<gure 2.1).
None of the samples have the organic micro-poligtdetected. Subsequent phases of
the Sl were to refine the mapping of the extenhedvy metal distribution and the
findings was consistent with phaseFigure 2.2).

2001 SEKDCFS EIA

The approved EIA Report fohgreement No. CE 32/99 Comprehensive Feasibility
Study for the Revised Scheme of South East Kovideselopmen{SEKDCFS EIA
Report; EIA Register AEIAR-044/2001) also asses$erdsediment quality of Kwun
Tong — Kowloon Bay — To Kwa Wan area. The siteestigation (SI) was based on a
simple grid system (220 m) to allocate the sedinsampling points. Seven sampling
points were selected for the Kai Tak Approach CB&QKTAC; AC1 to AC7), four in
Kwun Tong Typhoon Shelter (KTTS; KT1 to KT4) and/se in To Kwa Wan Typhoon
Shelter (TKWTS) / Kowloon Bay (KB1 to KB7}{gure 2.3.

Vibrocore samples were collected at the samplingtpo The vibrocore penetrated into
the unconsolidated mud layer until the more compamisolidated sand layer was
encountered. Vertical profile of the sediment camas taken at each sampling point.
Three sediment samples were collected at the top layer, middle 1 m layer and
bottom 1 m layer of each vibrocore sample whersgd@ment length was greater than 3
m. For sediment length between 900 mm and 3 regtbgual sections were divided
from the top of the vibrocore samples. For sedimength less than 900 mm, three
equal sections of 300 mm were divided from thedbwibrocore samples.
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2.2.3 The sediment samples were analysed for a suiterhwdal parameters including heavy

224

2.2.5

metals Cd, Cr, Cu, Hg, Ni, Pb, Zn and Ag, metallaidenic (As) and organic micro-
pollutants including PCBs, PAHs and TBT in inteiati water. Other parameters
analysed included total organic carbon (TOC), sedimoxygen demand (20 days;
SODy,), total sulphide and acid volatile sulphide (AVIB) determination of potential

biogas generation. The metals, metalloid and ocgemcro-pollutants results were
evaluated using criteria stipulated in both the NO. 1-1-92 and WBTC No 3/2000
(which was similar to the current ETWB TCW No 34020with respect to testing

parameters and classification criteria). Overall, the sediment were Category H
material based on WBTC No. 3/2000 and for AC1 ©@6Aat least one layer showed
contaminant concentrations exceeding 10x LCELs.rtheu details on the results of
KTAC and KTTS in the vicinity of Trunk Road T2 adiscussed below. As the
sampling points of TKWTS/Kowloon Bay were farthevagy from the marine works of

Trunk Road T2, these are not further discussed.

The results of the KTAC sediments showed that catnagons of most of the tested
parameters were very high, except arsenic. Themseds in the KTAC were

considered seriously contaminated. The contanoinait the KTAC sediments was
dominated by Cu, Ag, Cr, Ni, Zn and to a lessereeixtby Pb, Hg and Cd. The
sediments at sampling points AC1 to AC5 located taa entrance of Kai Tak Nullah
showed higher contamination levels. The contanandevels at sampling points AC6
and AC7 located farther away from the entrance aif Kak Nullah were comparatively
lower. The organic micro-pollutants (PCBs, PAHs aBT) were generally high in

concentrations especially the PCB levels at AC2/4&@8. The TBT levels at AC6 and
AC7 were found to be higher than that of the o#@npling points in the KTAC.

For the Trunk Road T2 project, the results of KTai® particularly relevant as the
sampling points are adjacent to the proposed akgm KT1 and KT2 are near the
south apron landing while KT3 and KT4 are closéhtoCha Kwo Ling landingHRigure
2.3). The results indicate KT1 to KT4 are Categoryndterial and the contamination
level are summarised ihables 2.1and 2.2 below. As indicated imable 2.1 the
sediments samples are Category H and the contaaninatthe KTTS sediments (KT1
and KT2) showed similar characteristics as thahénKTAC. The Cu concentrations in
the sediments were the highest and exceeded 10xLCHEhe contamination was
dominated to a lesser extent by Pb, Cr, Zn, Cd\NindSome of the Ag and Hg contents
were several times higher than their LCELs. TheleA®ls at all the sampling points
were below the LCEL except the lower sediment lajled9-2.05m) at KT2. The
measured organic micro-pollutant concentrationsB§®AHs and TBT) were high at
KT1 and KT2 and with the total PCBs also exceedihg 10x LCEL. The
contamination levels were found to be higher moistlthe upper and middle layers of
the sediments. The sediments collected at sampbngs KT3 and KT4 located near
the exit of Tsui Ping Nullah were found to be lesstaminated.
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Table 2.1 KTTS Sediment Quality (DASO parameters) ad Classification

Stat | Depth Ag As Cd Cr Cu Ni Pb Zn Hg PAHs | PAHs | Total | TBT Cat
(m) (LMW) |(HMW) | PCBs
UCEL 2 42 4 160 110 40 110 270 1 3163 9600 180 150
UCEL 1 12 15 80 65 40 75 20( 0.5 550 1700 23 5001

KT1 | 0.30- 4.24 6.0 2.68 369 | 1600 | 81.3 224 449 1.33 166 1397 340 |<0.015| H
0.60

KT1 | 0.60- 3.62 6.3 2.85 361 | 1570 | 84.3 159 493 1.29 197 1381| 430 - H
0.90

KT1 | 0.90- 2.02 6.1 1.35 98 382 29.8 | 94.2 213 1.02 90 668 100 - H
1.20

KT2 | 0.35- 4.79 5.9 3.59 567 | 2959 | 136 180 589 1.37 315 | 1883 | 270 |<0.015| H
0.92

KT2 | 0.92- 5.18 4.8 6.37 645 | 1104 | 87.7 398 502 1.77 305 | 1858 | 1600 - H
1.49

KT2 | 1.49- 0.35 11.9 0.13 27 39 17.4 129 177 2.62 200 1191 11 - H
2.05

KT3 | 0.10- 3.49 5.9 1.08 | 108 436 269 | 76.8 267 0.69 209 1499 22 - H
1.10

KT3 | 1.40- 2.20 4.5 1.62 113 587 26.9 | 80.3 193 | 0.68 84 142 94 - H
2.40

KT3 | 2.70- 2.67 4.8 3.01 134 628 30.5 102 226 0.93 47 55 110 - H
3.70

KT4 | 0.00- 1.59 34 0.34 34 | 117 9.9 64.7 82.2 0.22 50 247 14 0.017 H
1.00

KT4 | 1.40- 1.31 4.0 0.73| 101 234 28.0 59.5 157 | 0.70 132 1270 130 - H
2.40

KT4 | 2.80- 2.10 6.0 0.54 | 142 187 30.8 | 76.6 208 1.02 132 1056| 360 - H
3.80

All metals and metalloid are in mg/kg dry wt., egterganic metal TBT which is in ugTBT/L; All PAHmd PCBs are in ug/kg dry wt.
Grey cell = values exceeded LCEL; Bold value = galexceed UCEL; Underline value = values exceed UKL .
Cat: Category of material based on ETWB TCW No/2682.

Table 2.2 KTTS Sediment Quality (None-DASO paramets)

Stat Depth (m) Total Sulphide AVS Moisture TOC SODs
unit m mg/kg dry wt. mg/kg dry wt. % % (dry wt.) kg dry wt.
KT1 0.30-0.60 2.0 2272 50.7 2.03 8010
KT1 0.60-0.90 0.5 1902 48.2 3.51 6470
KT1 0.90-1.20 0.5 880 41.6 1.03 2960
KT2 0.35-0.92 0.5 3968 50.6 5.57 8760
KT2 0.92-1.49 3.0 5433 61.9 3.67 8840
KT2 1.49-2.05 0.5 9 435 1.59 1060
KT3 0.10-1.10 0.5 1265 52.1 1.67 3960
KT3 1.40-2.40 0.5 614 38.3 1.13 3390
KT3 2.70-3.70 0.5 144 41.7 1.37 3400
KT4 0.00-1.00 0.5 282 30.8 1.16 1290
KT4 1.40-2.40 0.5 339 37.7 3.21 3540
KT4 2.80-3.80 0.5 821 45.9 1.66 2430

2.2.6
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Table 2.3 KTTS Surface Sediment Elutriate (DASO paameters) Results

Stat

Cd

Cr

Cu

Hg Ni Pb Zn Ag As Total PAHs PAHs TBT
PCBs | (LWM) |(HWM)
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L giL ug/L ug/L ug/L
KT1 0.2 <10 <2 0.052 3 <1 20 <1 6 <1 <<12 <<20 5.6
KT2 <0.2 <10 <2 0.042 7 <1 <10 <1 6 <1 <<12 <<2p 961.
KT4 <0.2 <10 <2 0.021 3 <1 <10 <1 8 <1 <<12 <<2p 083
mean <0.2 <10 <2 0.038] 4.3 <1 <133 <] 6 <1 <<12<<20 2.55
Elutriate tests were done for surface grab sedirsamiples only. TBT in ugTBT/L.
Table 2.4 KTTS Surface Sediment Elutriate (None-DAS parameters) Results
Stat TKN NO3-N NO2-N NH4-N Total-P
Unit mg/L mg/L mg/L mg/L mg/L
KT1 12.5 <0.01 0.01 13.9 1.2
KT2 15.9 <0.01 0.01 18.1 4.1
KT4 4.1 <0.01 <0.01 4.25 0.8
Mean 10.8 <0.01 <0.01 12.1 2.0

Elutriate tests were done for surface grab sedirsemiples only.

2.2.7

As reclamation was one of the options considerethguhe SEKDCFS EIA study,
contaminants in pore water samples were also tégtedaluate the potential of release
when non-dredged reclamation methods were considefirface grab samples were
collected at the 9 sampling stations in the KTAQ,TK and To Kwa Wan / Kowloon
Bay to test the contaminant levels in pore watésr the Trunk Road T2 project where
the main marine works are dredging for the IMT ®inpore water release shall not be

the main concern.

summarised iTables 2.5and2.6.

Nonetheless, the results of KWhigh is within the project area
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Table 2.5 KTTS Surface Sediment Porewater Test (DAS parameters) Results

Stat Cd Cr Cu Hg Ni Pb Zn Ag As Total PAHs PAHs TBT
PCBs | (LWM) |(HWM)
Unit ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L giL ug/L ug/L ug/L
KT1 0.4 22 <1 0.099 14 <1 30 <1 <10 <1 <<1p <<Z0 .46
KT2 <0.2 14 <1 0.058 36 <1 30 <1 <10 <1 <<1p <<Z20 0.045
KT4 <0.2 2 <1 0.060 4 <1 10 <1 30 <1 <<12 <<20 46.0
Mean 0.27 13 <1 0.072 18 <1 23 <1 <17 <1 <<12 <<20<0.015
Porewater tests were done for surface grab sedisaemples only. TBT in ugTBTI/L.
Table 2.6 KTTS Surface Sediment Porewater Test (N@DASO parameters) Results
Stat TKN NO3-N NO2-N NH4-N Total-P
Unit mg/L mg/L mg/L mg/L mg/L
KT1 30.1 0.16 0.04 29.4 7.1
KT2 36.1 0.02 <0.01 37.6 6.6
KT4 16.1 2.86 <0.01 14.1 3.1
Mean 27.4 1.01 0.02 27.0 5.6

Porewater tests were done for surface grab sedisaemples only.

2.3

231

2.3.2

2007 Cruise Terminal Dredging EIA / 2008 Kai Tak Dgelopment EIA

Additional SI, sediment sampling and testing wasied out around the proposed
cruise terminal south of the ex-runway in 2007 unélgreement No. KDO 01/2006
Site Investigation and Contamination AssessmeReataining Area of Former Kai Tak
Airport and Proposed Cruise Terminallhe results were adopted in the schedule 3 EIA
for Kai Tak Developmen(KTD EIA) and schedule 2 EIA fobredging Works for
Proposed Cruise Terminal at Kai T&&T Dredging EIA) prepared under Agreement
No. CE 35/2006. The 2007 SI, sampling and testhgediment quality is at the
dredging footprint of the proposed cruise term{{@l). As the contamination levels at
the CT dredging area was expected to be high,ah®wkng plan was based on 100 x
100m grid scheme following the current ETWB TCW 184/2002.
anticipated CT dredging depth was only down to -CPrrequiring removal of the top
few meters of sediment, both grab sampler for serfsediments and vibrocores for
vertical profiling were used. The sediment sangplotans and sampling methods are
summarised ifrigure 2.4.

At total of 73 stations were sampled and 167 sedinsub-samples tested.

Since, the

The

sediment samples were tested for the full list bémical parameters stipulated in
ETWB TCW No 34/2002 including TBT in interstitialater and chlorinated pesticides

(12 components including DDT and DDE).

The sedimesare also tested for other

parameters like ammonia nitrogen (NNJ, total Kjeldahl nitrogen (TKN), nitrate
nitrogen (NQ-N), nitrite nitrogen (N@-N), total phosphorus (Total-P), TOC, S&@D
total sulphide and AVS.
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2.3.3 The chemical analysis results indicated that heaeyals were generally detected but
organic contaminants (TBT, PAHs and PCBs) were gdigenon-detected (0 — 10%
above reporting limits) indicating contamination éganic compounds should not be
the key concerns. Among the 167 sediment sub-smndl2 (7%) samples were
Category H with contaminant concentrations excegtlie UCELs (Cu, Ni, Hg or Ag)
but all were below the x10 LCEL criteria, 13 (8%angples were Category M with
contaminant concentrations exceeding the LCELs (As,Pb, Hg, Ag or Total PCBS).
The remaining 142 (85%) samples were non-contaethamnaterials and have
contaminants concentrations below the LCELSs.

2.34 The 13 Category M material were subject to furthiedogical tests following ETWB
TCW No 34/2002. 7 sediment samples passed thedwall screening while the
remaining 6 sediment samples failed the biologsca¢ening. The testing results for the
CT Dredging works are summarised Figure 2.5 Since none of the samples fall
within the present study area, the numerical resarie not tabulated here.

2.4 Bioremediation Pilot Scale Field Test at KTAC

241 Under Agreement No. CE 4/2004 (TFSouth East Kowloon Development
Comprehensive Planning and Engineering Review Stagknning RevieuKTPR), a
pilot scale field test was commenced in January62@0ascertain the effectiveness of
bioremediation at KTAC with post-remediation perf@nce monitoring. About 1ha at
the KTAC near Kai Tak Nullah (KTN) was injected italcium nitrate solution and
the site layout is presentedRigure 2.6. Based on the previous site investigation in the
SEKDCFS EIA, the filed test site was consideredres of the locations with relatively
high contamination levels. Core sediment samplesgv( to 0.3m; c.f., nitrate injection
down to 0.5m) were analysed for a suit of paramsetaluding those of ETWB TCW
34/2002 before and after the nitrate injection &wify bioremediation performance.
The details of the monitoring results were revievaed reported in theFinal Report
on Bioremediation Pilot Scale Field Test at Kai Tgproach Channel (Issue”2jated
October 2007 and a summary of key finding are pteskbelow.

Post-1-Month Monitoring

24.2 The results of post-1-month monitoring shown thatdmediation to remove odour and
reduce sediment toxicity at KTAC were acceptable leey findings are:

. The sediment AVS were reduced by 86-98%;

. Residual nitrate level in sediment samples werewéen 35-76% of total
application;

. There was no obvious removal of TOC as up to tie-fpenonth monitoring;

. The total heavy metal contents show no obviousdtr@hincrease or decrease.
There were some apparent decreases in the met@ntemf the elutriated water
samples. Results of heavy metals in pore-watesediments show no trend of
change.
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TBT were not detected (RL=0.015 ug/L) before andrahjection;

Within the 18 groups of PCBs analyzed, an averagduation in PCB
concentrations of 62% was observed in 11 groupdl. re8ults (pre- and post-
treatment) were below analytical limits for the e#ning 7 groups;

A big decrease (-65%) in LMW PAH concentrations wasorded for low
molecular weight PAHs as compared to the baseénmelis. Similarly, a decrease
of ~33% was calculated for HMW PAHS;

Reduction in sediment toxicity was also reportedMigrotox testing by direct
sediment contact technique. After treatment, theraged EC50 value had
increased to over 5 times with respect to that reftpeatment. Similarly, the
Microtox testing showed an increase (over 54%umihescence ratio (L.R.) with
the saline extract technique; and

Sediment bioassays results (i.e. amphipod, biviaimee and polychaete) showed
slight improvements in survival rate starting frathzero at the beginning.

Post-3-Month Monitoring

Post-3-month monitoring was conducted in June 2846 an apparent continues
improvement was noted. The key results were:

The AVS levels in sediment samples continued tdiredn the post-3-month
monitoring event The AVS removal rates with refeeto the baseline data were
between 95% to almost 100%;

The residual nitrate levels in sediment samplesvahaoth increases and reduction
but the increase were considered dubious and furtimmitoring recommended.

Additional monitoring in August 2006 confirmed thtitere was a decrease in
nitrate concentrations in all treatment areas;

The mean TOC value recorded in post-3-month mangowvas 5% while 7.7% of
mean TOC value was recorded in the pre-treatmeatsanement. However, the
trends observed were considered likely be due taraafluctuation in the field

environment. Additional monitoring in August 208&corded mean TOC level of
7% comparable to the pre-treatment level. Longemog of monitoring was

considered required to observe the process of Ti@&kdown in the sediments;

Heavy metal concentrations in sediment did not showbvious trend in the post-
3-month monitoring when compared with the pre-treatt and post-1-month

values. On the other hand, a generally increatiegd for copper and zinc

concentrations were observed in the pore water.olNaus trends were observed
for the heavy metals in elutriate;

TBT were not detected (RL=0.015 ug/L) before andrahjection;
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For PCBs, its concentrations continued to decr@asdl treatment areas and an
average reduction of 70% was recorded in the pesb@th monitoring with
reference to the pre-treatment values. The reseitsaled that degradation of
PCBs has been carried out continuously;

The LMW PAHSs concentrations had a great reductio®986 in the post-3-month
monitoring when compared with the pre-treatmenueal However, for HMW

PAHSs, its concentrations fluctuated and maintaiae@bout 30% reduction after
post injection;

Microtox results showed further reduction in sedimexicity when compared
with the post-1-month results. The mean EC50 vatuethe post-3-month
monitoring results was 2.83% which was over onedhesh times less toxic than
the pre-treatment value (0.02); and

The survival rate of organisms (i.e. amphipod, biwdarvae and polychaete) in
the sediment bioassays were in general increasth@gh demonstrated that the
sediment is becoming less toxic, though a longeiogeof time was considered
required for more obvious improvements.

Post-6-Month Monitoring

Post-6-month monitoring was conducted in SeptemP@96 and apparent
continues improvement was noted. The key resudew

The AVS level in sediment was significantly dectin® below the detection limit
(1 mg/kg dry wt.) for all four areas in the posta®nth monitoring event after the
2nd injection, which reach a notable AVS removdksaof above 99.9% with
reference to the baseline data;

The residual nitrate levels in sediment samplesafiofour areas showed a general
decrease by 50% compared to the levels recordim ipost-3-month monitoring;

The mean TOC value recorded in post-6-month mangowas 7.2% while that
recorded in the pre-treatment monitoring was 7.7%imilar to previous
observations, trends was likely to be due to theirah fluctuation in the field
environment;

TBT were not detected (RL=0.015 ug/L) before andrahjection;

Heavy metal concentrations in sediment did not showbvious trend in the post-
6-month monitoring. Furthermore, no obvious tremeése observed for the heavy
metals in elutriate;

For PCBs, after a trend of continuous decreashmg ntonitoring results showed a
slight increase in three treatment areas (Al, A2 AB; increase with a range of
1% to 8%). However, a 3% decrease in PCB cond@mravas noted at the 4th
area. The results revealed that degradation ofsH@iBht have slowed down;
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When compared to the post-3-month monitoring resudoth LMW and HMW
PAHs concentrations were found to have increasettdatment areas Al, A2 and
A3 for the post-6-month monitoring. However, bdtMW and HMW PAHs
concentrations were measured to have decreasa@ébment area A4;

Microtox results showed further reduction in sedimexicity when compared
with the post-3-month results. The mean EC50 valude post-6-month results
was 6.15% which was over one hundred times less tban the pre-treatment
value (0.02); and

The survival rate of organisms (i.e. amphipod, biwdarvae and polychaete) in
the sediment bioassays were in general increasth@gh demonstrated that the
sediment is becoming less toxic, though a longeiogeof time is required for

more obvious improvements.

Post-12-Month Monitoring

2.4.3 Post-12-month monitoring was conducted in March7288d the key findings were:

The AVS levels in sediment remained low for treattrereas Al and A2 (area Al:
9.9 mg/kg dry wt. and area A2: < 1 mg/kg dry wtHowever, AVS revival was

observed for areas A3 and A4, with concentratiorl 00 mg/kg dry wt. and

1,300 mg/kg dry wt. respectively. The revival o¥@ might be caused by the
newly deposited contaminated sediments from thérega® pollution sources and
the observed nitrate depletion as discussed below;

The residual nitrate levels had greatly droppedess than 20 mg/NO3-N/L for
areas A3 and A4 while for areas Al and A2, levéless than 2000 mg/NO3-N/L
were recorded. The residual nitrate levels inrsedi samples for treatment areas
A3 and A4 can reasonably explain the revival of AA&Sdiscussed above;

The mean TOC value recorded in post-12-month mangovas 4.8% while that
recorded in the pre-treatment monitoring was 7.7¥he decrease in TOC level
properly indicates that the organics has startetbgpade;

TBT were not detected (RL 0.015 ug/L) before artdrahjection;

Heavy metal concentrations in sediment have shovgereeral decrease on all
parameters for all four treatment areas over thatitment period. However, no
obvious trends were observed for the heavy matadtutriate;

The PCBs levels start to decrease again in the-J@®stonth monitoring. The
degradation of PCBs might have been picked up adaimg the post-treatment
period. An overall decrease of more than 80% wakieged from the
bioremediation treatment;

When compared to the post-6-month monitoring resudoth LMW and HMW
PAHs concentrations were found to have decreagedllforeatment areas for the
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244

245

2.5

251

252

post-12-month monitoring. However, an increaséiMiW PAHs concentrations
was measured in treatment area A4;

. As the AVS level had risen significantly, the Mito& results showed increase in

sediment toxicity when compared with the post-6-thaesults. The mean EC50
value in the post-12-month results was 1.17% whwels still over one hundred
times less toxic than the pre-treatment value (9 &

. The survival rate of organisms (especially ampt)pio the sediment bioassays

has boosted from a mean value of 3.5%-4.0% (postGth monitoring) to
59.5%-72% (post-12-month monitoring) in treatmentas Al and A2 while
increases in area A3 and A4 were also noted (frane@n value of 2.5%-30.5% to
12%-79%).

Summary of Results and Further Works

The pilot scale bioremediation works and subsequaonitoring indicated that
bioremediation works can effectively reduced thgaoic pollutants including PCBs
and PAHSs which were two of the major class of ipEmst contaminants in the
sediment deposited at KTAC and KTTS. The KTD El#sbeen recommended local
improvement including both localised dredging am&itu bioremediation to be applied
to a wilder scale covering the entire KTAC and KTasSsshown ifFigure 2.7. The bio-
remediation works could have an overall benefietiect on the sediment quality,
especially on the reduction of organic pollutanfshe KTAC and KTTS area including
the study area for Trunk Road T2.

Depending on the actual scale of application (elgpth) and also the implementation
schedule, this could have some bearing on the sediguality of the study area. As
the improvement works can be concurrent with thenkrRoad T2 project rendering the
potential beneficial not materialised during therlyeastage of Trunk Road T2
construction, and also possibility covering thellslasediment, for the purpose of this
working paper, Sl is considered still necessary.

Submarine Outfall of Kwun Tong Preliminary Treatment Works

There is a submarine outfall (twin 2100 mm diamgipes; KTPTW Outfall) emerged
from the Kwun Tong Preliminary Treatment Works (KIW) crossing the project
alignment. DSD previously advised that the KTPTWtf@l was operated between
1985 and late 2001 and it was subsequently pue @adKTPTW emergency bypass as
the effluents is diverted to HATS. DSD was notedol provide details on the discharge
qguality. The discharge licence (Licence No. KT®~8) for the plant prior to the
switch did not impose restriction on the qualitytbé effluents although the flow was
restricted to 944,000 Hday. It should be noted that the discharge poirthis outfall

is at the high flow area of Victoria Harbour andiuefnt released should be rapidly
dispersed rather than accumulated in the study area

While this outfall is presently at standby mode danergency use only, its crossing with
the Trunk Road T2 tunnel represent a constraitihéoproposed Sl works. In order to
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prevent any accidental damages to it, a safetyebwoff 40m from the central line of the
outfall will have to be allowed and no drilling dad vibrocore shall be conducted
within this safety buffer zone without DSD’s appahv The other constrains to the Si
works are further discussed in Section 4 below.

EPD Sediment Quality Monitoring

EPD maintains a sediment quality monitoring progracovering the open waters and
typhoon shelters of Hong Kong. The nearest EPDnopater sediment monitoring
station is VS3 in Victoria Harbour while the KTTSomtoring station is VS14. The
locations of these two monitoring stations are shawFigure 2.8

The surface sediment testing results conducteddset\2003 to 2007 are summarised in
Table 2.7 As indicated in th@able 2.7, the KTTS sediment is generally Category H
material contaminated with high level of metals ém@ lesser extent organic pollutants
PCBs and PAHs and levels as high as >10x LCELs wewrerded. The open water o

Victoria Harbour (VS3) was comparatively clean aitbh contamination with copper,

mercury, silver and zinc were also evident. VS8yéver, is closer to North Point on

Hong Kong Island and the results were likely tdemtfthe sediment condition on the

Hong Kong side rather than the Project Area.

Table 2.7 EPD Sediment Quality Monitoring 2003 — 207 Results

Contaminants Unit LCEL UCEL VS3 VS14
(Open Water) (KTTS)
Cd mg/kg dry wt 15 4 0.2-0.6 20-4.4
Cr mg/kg dry wt 80 160 18 - 59 210-490
Cu mg/kg dry wt 65 110 57 -190 1 400- 2 500
Hg mg/kg dry wt 0.5 1 0.21-0.72 0.58 -1.20
Ni mg/kg dry wt 40 40 10 - 27 63-110
Pb mg/kg dry wt 75 110 39 -65 75 -140
Zn mg/kg dry wt 200 270 93 - 250 370- 550
Ag mg/kg dry wt 1 2 1.7 -6.0 6.3-12.0
As mg/kg dry wt 12 42 52-9.0 55-8.6
Total PCBs ng/kg dry wt 23 180 18 - 22 150 -470
PAHs (LWM) ng/kg dry wt 550 3 160 90 - 140 110-170
PAHs (HMW) ng/kg dry wt 1700 9 600 90 - 670 750 - 2 000
TKN mg/kg dry wt -- -- 350 -1 200 410 - 890
NHsN mg/kg dry wt -- -- 0.4-20.0 11.0-51.0
Total-P mg/kg dry wt -- -- 130 - 430 160 - 310
Total Sulphide mg/kg dry wt - - 24 - 590 25 -@%
Vales are presented as min-max.
Grey cell = values exceeded LCEL; Bold value = galexceed UCEL; Underline value = values exceed UKL .
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2.8.2

Summary of Previous Finding

The sediment of KTAC/KTTS is well known to be hdgwontaminated with heavy
metals and micro-organic contaminants like PAHs &Bs. Previous sediment
quality studies and EPD monitoring data confirmieat the contamination levels were
very high and exceeding UCEL and 10xLCEL stipulatethe latest technical circular
ETWB TCW No. 34/2002 for sediment classificatiodananagement.

The 2001 SEKDCFS EIA report provides the most @ate\wnformation for this Project
with four stations (KT1, KT2, KT3 and KT4) along uink Road T2 alignment and
associated facilitiedgure 2.3). The SEKDCFS EIA have the sampling depth down to
3.8m below seabed level and the results indicdtedT TS sediment were all Category
H material (due to Cd, Cr, Cu, Hg, Ni, Pb, Zn, ARAHs and PCBs, but not As or
TBT). Copper and Total PCBs were also found talb@ve 10xLCEL in 5 sub-samples
out of a total of 12 total sub-samples. Sedimemeqwater and elutriate test, however,
indicated the contaminants were mostly firmly seshimbound and have a low potential
to dissociate into the water columns.

EPD’s KTTS monitoring station (VS14) is also aloigunk Road T2 alignment
(Figure 2.8 although only the surface samples were studi€de monitoring results
were generally consistent with other sediment tpaliudies and the surface sediment
were also found to be Category H material (due ¢ Cr, Cu, Hg, Ni, Pb, Zn, Ag,
PAHs and PCBs, but not As).

KTD EIA recommended improvement of sediment quadifyKTAC/KTTS including
localised dredging (down to —4 mPD) and in-situr@mediation. These efforts should
improve the sediment quality of the KTAC/KTTS areathin the Kwun Tong
breakwater. However, this is primary to address dldour problem and localised
dredging would be on the shallow waters and ontg#é of bioremediation suggested
the method would have limited effect on the matalbntaminations.

Geotechnical Information of the Site

There is only limited project specific ground intigation along the T2 alignment and
geotechnical Gl is being planned together witheheironmental GI. An extract of the
general geotechnical information from the Prelimin®esign Report and Design
Memorandum of Trunk Road T2 (Final) prepared utderKTDES is presented below.

Fill: A layer of fill, which generally varied fronapproximately Om to 15m thick, was
encountered in drillholes along T2. The materiabwgenerally described as:

a) Grey, pinkish grey and yellowish brown anguiae to course GRAVEL,
COBBELS and BOULDERS of moderately strong to str@rgnite and Tulff.

b)  Greyish brown, angular COBBLES (MDG) with sonmgalar course gravel sized
moderately decomposed rock fragments.
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284

2.8.5

2.8.6

c) Greyish brown sandy fine to coarse GRAVEL wititasional angular cobbles /
boulders.

d) Medium dense grayish brown, silty fine to coé8#dND with some angular to
subangular fine quartz gravel and occasional $tagjments.

e) Medium dense grey dappled dark grey silty fmenedium SAND with
occasional subangular fine quartz gravel and $taglments (FILL / DISTURBED
MARINE DEPOSITS).

f) Firm, grey dappled brown CLAY with some subaragifine gravel sized quartz
and moderately decomposed rock fragments.

Marine Deposit: A layer of marine deposits, whidrigd from approximately 2m to
14m thick, was encountered in drillholes along TZhe material was generally
described as: Soft to firm, dark grey, sandy, StyAY/SILT with occasional shell
fragments.

a) Soft, dark grey, silty CLAY.

b) Grey andd dark grey, angular

c) Very soft, dark grey, silty CLAY.

d) Very soft to soft, light grey, silty CLAY

e) Very soft, grey becoming light grey, slightlynsig CLAY with occasional fine
shell fragments.

Alluvium: A layer of alluvium, which varied from g@poximately 5m to 25m thick, was
encountered in drillholes along T2. The materiabwgenerally described as:

a) Light brown grey sandy angular fine GRAVEL (QURR.

b) Dense to medium dense, silty clayey fine to ®@&AND and brown silty fine to
coarse SAND with much angular fine quartz gravel accasionally with some
surrounded cobbles of moderately decomposed Tulff.

c) Soft to stiff, light grey and brown silty CLAYIIST with occasional angular fine
quartz gravel.

The saprolitic soil stratum, comprising grade V I¥b material, was encountered in
drillholes. The thickness varied from less tham1i® over 40m. The saprolitic soils
primarily consisted of completely to highly decorspd, medium to coarse grained
granite.

The bedrock, which was encountered in most of thieeat drillholes as well as some of
the previous drillholes along T2, lied at the shatkst level of about -15mPD at Cha
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Kwo Ling side to the deepest level of about -60mREhe marine area. Fine to coarse
grained granite was encountered which was the pnegdmt bedrock in the study area.

2.8.7 Granite was generally described as strong, pingigly, spotted dark green, dappled
brown, slightly decomposed fine to coarse graineahi(e. Joints were closely to
medium spaced, locally very closely and widely splcrough stepped and rough
planar, occasional rough undulating, extremely owarto very narrow, iron and
manganese stained, occasional kaolin chlorite doate

Soil and Rock Properties and Design Parameters

2.8.8 The soils and rock design parameters proposed UEBES for soils and rocks are
indicated orlrables 2.8 - 2.10

Table 2.8 Preliminary Geotechnical Design Parameter

Geological Unit Effective Stress Shear Strength Pameter Bulk Unit Weight
¢ (kPa) @’ (Degrees) 5 (KN/m?)

Compact Fill 0 37 19

Fill - Sand 0 33 19

Fill - Rock 0 45 19

Marine Clay 0 28 16

Marine Sand (loose) 0 34 19

Alluvium Clay 2 27.5 19

Alluvium Sand (dense) 0 37 20

CDG 5 37 19

Table 2.9 Preliminary Geotechnical Design Parameter

Geological Unit Permeability Preliminary Bearing Cepacity
Min (m/s) \ Max (m/s KN/
Fill - Sand (loose) 5 x 10 750
Fill - Sand (dense) 5 x f0 150
Fill — Course 1x18 150
Marine Clay 1x16 10
Marine Sand (loose) 2.7x%0 75
Alluvium Clay 2.439 x 10 453 x 10 75
Alluvium Sand (dense) 2.4 x7%0 5.4 x 10° 150
CDG 4.1x1d 3.28 x 10 300
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Table 2.10 Preliminary Geotechnical Design Paramete

Geological Unit Consolidation Characteristics

Initial Void Comp. Index Coeff. of Coeff. of Coeff. of

Ratio Ce Vertical Horizontal Secondary
€ Consolidation Consolidation Compression
¢, (m?lyr) Cn (M2lyr) c
Compacted Fill - - - - 0.001
(dense)
Fill — Sand . - - - 0.002
Fill — Course ’ - - - 0.002
Marine Clay 20 0.8 1 1.5 0.008
Marine Sand - - - - -
Alluvium Clay 0.4 0.2 5 7.5 0.003
Alluvium Sand - - - - -
CDG/HDG 0.71 0.18 8 12 -
(Granite)
Seabed Level and Bathymetry

2.8.9 The marine charts HK0801 and HKO0802 provide theeganbathymetry of the study

area. To provide a better resolution of the seddesl of the study area, sounding data
of Kowloon Bay area was collected directly from tHgdrographic Office of Marine
Department which is a compilation of sounding datkected between 2003-0Bigure
2.10.

Working Paper On Waste Management — Marine Sedi®a@ntpling Proposal for EIA Study — Revision 2 (MSSR Rev2)
(FO029-EB000560-MIEL-HKR-01) September 2010
p:\91164e trunk road t2\reports\wp on marine giprsis\rev2\mssp-eia_rev2.doc

Page 21



AGREEMENT NO: CE 38/2008 (HY) : —_
C/Eﬁg TEI S a KAI TAK DEVELOPMENT - TRUNK ROAD T2 AND nyder |/ AVIEINVRDT
o B i T INFRASTRUCTURE AT SOUTH APRON T——
PR Development Departmen INVESTIGATION, DESIGN AND CONSTRUCTION "

[blank page]

Working Paper On Waste Management — Marine Sedi®a@ntpling Proposal for EIA Study — Revision 2 (MSSR Rev2)
(FO029-EB000560-MIEL-HKR-01) September 2010 Page 22
p:\91164e trunk road t2\reports\wp on marine giprsis\rev2\mssp-eia_rev2.doc



AGREEMENT NO: CE 38/2008 (HY) =
ASIARIRERE KAI TAK DEVELOPMENT - TRUNK ROAD T2 AND Hyder |/ /Y IZINVRDT

CEDD civil Engineering and
2222 Development Department

INFRASTRUCTURE AT SOUTH APRON
INVESTIGATION, DESIGN AND CONSTRUCTION

Hyder-Meinhardt JV

3

3.1

3.1.1

3.2

3.2.1

3.2.2

3.2.3

SECTION 3 — PROPOSED SEDIMENT QUALITY SAMPLING AND
TESTING

The Necessity of Site Specific Sediment Quality Sgghmg and Testing

The previous sediment quality studies have fivemsta that are along the Project works
and provides site specific information about thdiment quality along the project
alignment. However, these studies focused on théae and top layers of the
sediment which could be more heavily contaminatexh tthe underneath layers and
could thus over-estimated the potential environalemgk as the dredging works for the
submarine tunnel can go as deep as ~ -20mPD. Tiee generally no site specific
sediment quality data for level below -4mPD. Farthore, the stations were mostly
along the two end of the tunnel landing and infadiarawas not generally available for
the middle section of the alignment. It is therefa@onsidered desirable to collect
further site specific information about sedimentlgy along the project alignment to
enable a better characterisation of the contansinaatus for the purpose of EIA study.
To allow re-using the EIA data for subsequent DABE&mit application, SI and
sediment quality sampling and testing shall alsketaote of the requirement of
technical circular ETW TCW No. 34/2002.

Sediment Sampling and Testing Scheme

The marine disposal of dredged/excavated spoiegulated by the Dumping at Sea
Ordinance (DASO). The technical circular for tlanagement of Dredging/Excavated
Sediment(ETWB TCW 34/2002) provides, among the othersdelmnes for waste
characterisation and dump site selection to peapplication under DASO. This
circular is referred in designing the sampling aesting scheme to characterise the
marine mud of the study area possibly affected H®y project and thus requiring
dredging/disposal. Reference are also made tontene sediment sampling and
testing scheme for the CTD EIA and other EIA stadimvolving sediment
contaminations in the region.

Sampling Grid

A general sampling grid of approximately 200m x 20@ adopted following the CTD
EIA. For an IMT tunnel with the twin tunnel widtf about 30m, a dredging trench of
approximately 50m from each side would be requfordan average side slope of 3.4
and a trench depth of about 20m. Hence the tatithvef the dredged trench would be
about 136m which is within 200m grid spacing. Hemeediment samples collected at
about 200m interval along the alignment will befisignt. The tentative sampling
locations are shown iRigures 3.% 3.5 and the coordinates of the sampling locations
shown inAppendix A.

Sampling Gears and Vertical Sub-sampling

In general, the sediment samples will be collectatth 100mm diameter vibrocore
continued down to the bottom of the dredged trembith would be about -20mPD.
The sediment core samples shall than verticalli sgb 1m sub-samples sections on
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site. According to ETWB TCW No. 34/2002, chemitadting will be conducted for

the following sections of the vibrocore sub-samfled.9m (seabed), 0.9-1.9m, 1.9-
2.9m, 2.9m down, 5.9m down, 8.9m down, 11.9m doWwh9m down, 17.9m down,

and 20.9m down. Based on the marine charts, theeselevel is about -4 mPD to -
10mPD along the marine works area and the prev@&lusuggested that the base of
marine deposit is at -10mPD to -15mPD in generdl @wn to -20mPD locally near

quay wall at Cha Kwo Ling side. Hence, samplingtdeover 20m is not anticipated.

Anthropogenic pollution below the marine depostlso generally not expected.

As recovery of surface sediment by vibrocore caarobe low resulting in insufficient
amount of sediment samples for subsequent biolbtgsting if need, surface sediment
will also be collected using grab sampler as spar¢he surface stratum of vibrocore
(0-0.9m). If the surface stratum of vibrocore s&np deemed insufficient for the full
suit of chemical and biological testing, testing tbé stratum will be based on the
surface grab sample instead of vibrocore sample.

While vibrocoring will be the main sampling techney drill holes (e.g., U100) may
also be used if there hard substrate at shalloeneunter. There are some known
facilities along the alignment and for the safetly tbese facilities which would
constraints the sampling as a safety buffer digtascgenerally required. To avoid
potential safety issue, the sampling point shallolbéside the safety buffers of the
known. Details about these constraining faciliaes discussed in Section 4 below.

As indicated inFigure 1.8, the “cut-and-cover tunnel section” and/or “depegssoad
section” of the roadway on the reclaimed land port@at South Apron and Cha Kwo
Ling would also require excavation down to abo@mPD at South Apron, but could
be to a deeper level of about -27mPD at Cha Kwa@.LiTemporary works like pipe
pile walls, however, may require a further 18m ext®mn. Hence, marine sediment
may be encountered during the land side constructi®hus, in addition to marine
based sediment sampling stations, land based sedsaenpling stations will also be
arranged to collect marine sediment samples bedmimmation fill.

For land based sediment sampling, sediment sampliese collected from the top of
marine deposit to the bottom of excavation levelt¢othe hard substrate level such as
alluvium). The fill material (about 10m to 14mckiat South Apron, but much more
variable at Cha Kwo Ling side) above the marineodépwill not be collected or
analysis. Vertical sub-sampling of the sedimentl gtiart from the top of marine
deposit as the following 0-0.9m, 0.9-1.9m, 1.9-2.9®m down, 5.9m down, 8.9m
down, 11.9m down, 14.9m down, 17.9m down, 20.9mmja®8.9m down and 26.9m
down. The land based stations will be conductedgudgrill holes (e.g., U100). The
land side collected sediment samples will be hahaiehe same manner as the samples
collected from the marine side.

Chemical Testing Schedule

The sediment samples collected will be tested foe suit of parameters as
recommended in ETWB TCW No. 34/2002 within 2 weeksampling. The proposed
chemical testing parameters primarily following tBEEFWB TCW No. 34/2002
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requirement are listed ifiable 3.1below while the reference analytical methodology i
in Appendix B. It shall be noted, however, thappendix B shall be updated with

testing laboratory which is yet to be procured.

Table 3.1 Sediment Testing Parameters

Contaminants

Reporting Limit 2

Metals and Metalloid

Cadmium (Cd)

0.2 mg/kg dry wit.

Chromium (Cr)

8 mg/kg dry wt.

Copper (Cu)

7 mg/kg dry wt.

Mercury (Hg) 0.05 mg/kg dry wit.
Nickel (Ni) 4 mg/kg dry wt.
Lead (Pb) 8 mg/kg dry wt.
Silver (Ag) 0.1 mg/kg dry wit.
Zinc (Zn) 20 mg/kg dry wt.

Arsenic (As)

1 mg/kg dry wt.

Organic Pollutants

Low Molecular Weight PAHs

Naphthalene 55 pg/kg dry wt.
Acenaphtylene 55 pg/kg dry wt.
Acenaphtene 55 pg/kg dry wt.
Fluorene 55 pg/kg dry wt.
Phenanthrene 55 pg/kg dry wt.
Anthracene 55 pg/kg dry wt.

High Molecular Weight PAHs

Benzo(a)anthracene 170 pg/kg dry wit.
Benzo(a)pyrene 170 pg/kg dry wit.
Chrysene 170 pg/kg dry wit.

Dibenzo(ah)anthracene

170 pg/kg dry wit.

Fluoranthene

170 pg/kg dry wit.

Pyrene 170 pg/kg dry wit.

Benzo(b)fluoranthene 170 pg/kg dry wit.

Benzo(k)fluoranthene 170 pg/kg dry wit.

Indeno(1,2,3-cd)pyrene 170 pg/kg dry wit.

Benzo(ghi)perylene 170 pg/kg dry wit.
Total PCBs

2,4' diCB (PCB 8)

3 pg/kg dry wt.

2,2'5 triCB (PCB 18)

3 pg/kg dry wt.

2,4,4'riCB (PCB 28)

3 pg/kg dry wt.

2,2',3,5' tetraCB (PCB 44)

3 pg/kg dry wt.

2,2'5,5' tetraCB (PCB 52)

3 pg/kg dry wt.

2,3',4,4' tetraCB (PCB 66)

3 pg/kg dry wt.

3,3,4,4' tetraCB PCB 77)

3 pg/kg dry wt.

2,2'4,5,5 pentaCB (PCB 101)

3 ug/kg dry wit.

2,3,3',4,4" pentaCB (PCB 105)

3 ug/kg dry wit.
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2,3',4,4' 5 pentaCB (PCB 118) 3 ug/kg dry wit.
3,3,4,4,5 pentaCB (PCB 126) 3 pg/kg dry wt.
2,2',3,3'4,4" hexaCB (PCB 128) 3 ug/kg dry wt.
2,2',3,4,4' 5 hexaCB (PCB 138) 3 ug/kg dry wt.
2,2',4,4' 5,5 hexaCB (PCB 153) 3 ug/kg dry wt.
3,3',4,4'5,5 hexaCB (PCB 169) 3 ug/kg dry wt.
2,2',3,3'4,4' 5 heptaCB (PCB 170) 3 ng/kg dry wt.
2,2',3,4,4' 55 heptaCB (PCB 180) 3 ng/kg dry wt.
2,2',3,4'5,5',6 heptaCB (PCB 187) 3 ng/kg dry wt.
Organometallics
Tributyltin (interstitial water) 0.015 pg TBT/L
Tributyltin (whole sediment) 10 pg/kg dry wt.

Notes:

1 Details of the congeners and components aredadlinAppendix B.

2. Suggested upper limit. The accredited repoitmd is to be confirmed by the laboratory contac
3. Not a parameter required under ETWB TCW No.26@2.

3.2.9 The chemical testing results of each sediment auipke will be compared to the
sediment quality criteria as stipulated under ETWBW No. 34/2002 which is
reproduced inTable 3.2 below. Each sediment sub-sample and the contetteo
corresponding grid cell will be classified accoglito the Table 3.2 below and be
classified into Category L (low contamination levelll testing parameter below
LCELs), Category M (medium contamination level;, grgrameter exceed LCEL but

none exceed UCEL) or Category H (high contaminatewel, any parameter exceed
UCEL).
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3.2.10

3.2.11

Table 3.2 Sediment Quality Criteria for Classificaton of Sediment

Contaminants Lower Chemical Upper Chemical
Exceedance Level Exceedance Level
(LCEL) (UCEL)
Metals (mg/kg dry wt.)
Cadmium (Cd) 15 4
Chromium (Cr) 80 160
Copper (Cu) 65 110
Mercury (Hg) 0.5 1
Nickel (Ni)* 40 40
Lead (Pb) 75 110
Silver (Ag) 1 2
Zinc (Zn) 200 270
Metalloid (mg/kg dry wt.)
Arsenic (As) 12 42
Organic-PAHSs (ug/kg dry wt.)
Low Molecular Weight PAHs 550 3160
High Molecular Weight PAHs 1700 9600
Organic-non-PAHs (ug/kg dry wt.)
Total PCBs 23 180
Organometallics(ug TBT/I in Interstitial water)
Tributyltin* 0.15 0.15

* Contaminant level is considered to exceed UCELI# greater than the value shown.
Biological Testing Schedule

The site is known to be highly contaminated ande@aty H (>10x LCEL) samples
have been previously recorded in the study areaneSCategory M material may also
be expected as the contamination level transit ackhe ambient at depth. Both
Category M and H (>10x LCEL) sample would requitether biological testing to
determine the treatment/disposal option, but nae@ay H €10x LCEL) nor Category
L materials. To maximise the cost effectivenessbwflogical testing, composite
samples will be prepared by mixing up to five sasspdf the same category which are
continuous in vertical profile. For Category H 0x1LCEL), a portion of the composite
sample will be diluted with 9 portion of referersediment (i.e. dilution) before testing.

For each composite sample requiring biological, testuite of 3 toxicity testing species
as listed inTable 3.3awill be conducted. Fresh reference sediment sasnill be
collected from Port Shelter (820057N 850234E) ussogface grab sampler. The
reference sediment will also be tested for the stithemical parameters as listed in
Table 3.1to ensure it is free from contamination. Any bmital testing will be
commenced within 8 weeks of sampling as recommendedTWB TCW No.
34/2002.
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3.2.12

3.2.13

3.2.14

Table 3.3a Biological Testing Species and Protocol

Test Type Specie’s Endpoint Measured | Reference Test
Condition
10-day burrowing | Ampelisca abdita Survival USEPA (1994) PSPE
amphipod Leptocheirus plumulosus (1995)°
Eohaustorius estuarius
20-day burrowing | Neanthes Dry Weight PSPE (1995)
polychaete arenaceodentata
48-96 hour larvae | Bivalve: Normality Survivaf PSPE (1995)
(bivalve or Mytilus spp.
echinoderm) Crassostrea gigas
Echinoderm:
Dendraster excentricus
Strongylocentrotuspp.
Notes:

1. Only one species from each testing type is requi

2. Dry weight means total dry weight after dedugtitead and missing worms.

3. Normality survival integrates the normality aswdvival end points, and measures survival of dméynormal larvae relative to
the starting number.

4. U.S.EPA (U.S. Environmental Protection Agent9®4. Methods for assessing the toxicity of sedimentaaten
contaminants with estuarine and marine amphipo@$fice of Research and Development. U.S. Eminental Protection
Agency, Cincinnati, OH. EPA/600/R94/025.

5. PSEP (Puget Sound Estuary Program) 1$8tommended guidelines for conducting laboratoopésays on Puget Sound
sediments

In general, all biological tests should be conddiate composite samples. Composite
sample is prepared by mixing up to 5 samples ok#me category (M or H) which are
continuous in vertical profile.

Sediment classified as Category M shall be subjettethe following three toxicity
tests (to be considered as one set) on each cammzsasnple:

= a 10-day burrowing amphipod toxicity test ;
= a 20-day burrowing polychaete toxicity test; and
= a48-96 hour larvae (bivalve or echinoderm) toyitést.

Sediment classified as Category H and with one @rencontaminant levels exceeding
10 times LCEL shall also be subjected to the alibxee toxicity tests but in a diluted
manner (dilution test). The samples shall be peaparior to toxicity testing asable
3.3b.
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3.2.15

Table 3.3b  Preparation of Samples for Biological T&ing Species

Sediment characteristics

Preparation method

Category H sediment (> 10 x LCEL)

Sample to beadiwith 9 portions of
reference sediment

Category M sediment or Category H
sediment (> 10 x LCEL) suspected of
ammonia contamination

Additional set of sample (after dilution
for Cat. H sediment) to be purged# for
ammonia removal (for amphipod test

only).

# If the ammonia concentration in the overlying evaif the test system ¥s20 mg/L, purging of
sediment is required. This is performed by replgt¢he overlying water at a rate of 6 volume
replacements/24 h for 24 hours, and repeated arlgéfdhe ammonia level still exceeds 20 mg/L.

Further Sediment Chemical Testing Schedule

Apart from the testing of sediment parameterssisdiinTable 3.1 additional testing

of TBT, chlorinated pesticides and sediment nutrieontents are also recommended

and the suggested parameters are listdalomes 3.43.5below.

Table 3.4 Sediment Parameters Proposed for TBT, Cbiinated Pesticides and

Nutrient

Contaminants

Reporting Limit 2

Organometallics

Tributyltin (whole sediment)

10 pg/kg dry wt.

Chlorinated Pesticides

Aldrin 0.5 pg/kg dry wt.
Alpha-BHC 0.5 pg/kg dry wt.
Beta-/Delta- BHE 1 pg/kg dry wi.

Gamma-BHC 0.5 pg/kg dry wt.
Heptachlor 0.5 pg/kg dry wt.

Heptachlor epoxide

0.5 pg/kg dry wt.

Endosulfan 1

0.5 pg/kg dry wt.

Endosulfan sulphate

0.5 pg/kg dry wt.

p, p-DDT 0.5 pg/kg dry wt.

p, p'-DDD 0.5 pg/kg dry wt.

p, p'-DDD 0.5 pg/kg dry wt.
Nutrient

Ammonia Nitrogen (N&N)

0.1 mg/kg dry wt

Nitrate Nitrogen (N@N)

1 mg/kg dry wt
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Nitrite Nitrogen (NQ-N) 1 mg/kg dry wt
Total Kjeldahl Nitrogen (TKN) 50 mg/kg dry wt
Total Phosphorus (Total-P) 10 mg/kg dry wt

3.2.16

3.2.17

Notes:

1. The proposed component followed the works of EIR.

2. Suggested upper limit. The actual reportingtlahieved is to be confirmed with the laboratoontractor.
3. Beta-/Delta- BHC reported as co-elutriate.

Table 3.5 Sediment Parameters Proposed for BiogasekRase, Bioavailability and
Physicochemical Properties

Parameter Reporting Limit *

Biogas Release Potential

Total Organic Carbon (TOC) 0.05%

Sediment Oxygen Demand (SOD, 20 days) 100 nikgQiry wt
Bio availability / Physicochemical Properties

Total Sulphide (TS) 4 mg/kg dry wt.

Acid Volatile Sulphide (AVS) 1 mg/kg dry wt.

Moisture Content N/A

Particle Size Distribution N/A

Note:
1. Suggested upper limit. The actual reporting liaghieved is to be confirmed with the laboratorytracetor.

Ambient Water and Elutriate Test

The sediment samples (including vertical sub-sag)ptellected from marine based
stations will also be used for elutriate test. ™tandard elutriate test (USEPA &
USACE 1991, 1998) is a procedure developed to sitauthe release of dissolved
contaminants from a dredged disposal operatiorpenavaters, and may be considered
a laboratory simulation of release of dissolvedtaomnants from a mechanical dredged
disposal operation. The ambient water and sedisemples will be mixed in a ratio of
1:4 sediment:water. The mixture is mechanicallgksm vigorously for 30 minutes and
allowed to settle undisturbed for 1 hour. Theiligphase is then centrifuged or filtered
through a 45 um filter to remove all suspendedipddte matter. The extracted liquid
filtrate is the elutriate to be used for testingpafameters as listed Trable 3.6below.

USEPA & USACE. 1991 Evaluation of Dredged Material Proposed for Oceasfdsal — Testing Manual
USEPA and US Army Corps of Engineers, EPA 503/®91/

USEPA & USACE. 1998Evaluation of Dredged Material Proposed for Dischamon Waters of the US — Testing
Manual (Inland Testing Manual)USEPA and US Army Corps of Engineers, EPA 8238804

For each marine based sediment sampling statiohieatmmarine water shall also be
collected using Niskin sampler from 1m below theate, mid-depth and 1m above the
sea-bed. Where the water depth is between 3m @8 and<6m) then the mid-

depth layer will be omitted. When the water daptless than 3m (<3m), then only the
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mid-depth sample will be collected. For the waigmples collected from each station,
a composite sample will be formed by pooling equalume of water from each
sampled depth in the laboratory for subsequentyaizabnd use. The water sample
collection shall commence prior to the sedimentectibn to avoid disturbance to the
seabed potentially affecting the water samplese &btmposited ambient water shall
also be tested for the same suit of parametettseaslutriate.

3.2.18 It is anticipated that the land side earth works @@ mainly by excavation rather than
by dredging and this would unlikely lead to contaamt release into marine
environment as could be the case of marine dredgimtence, elutriate test and
interstitial water test of the samples collectenihrfrthe land side stations shall not be
necessary. However, the details of the constmuati@thod is not yet confirmed and
there is a possibility that the interfacing areg@eent to the seawall be constructed by
mean of dredging. To allow for this possible sc&neelutriate test and interstitial
water test will also be conducted for selected laaded station close to the seawall.
Under such a circumstance, the ambient marine viadar the nearest marine station
will be used for the elutriate test.

Table 3.6 Parameters Proposed for Interstitial Wate Marine Water and
Elutriate Tests

Contaminants Reporting Limit 3

Metals and Metalloid
Cadmium (Cd) 0.5 pg/L
Chromium (Cr) 1 pg/L
Copper (Cu) 1 pg/L
Mercury (Hg) 0.2 pug/L
Nickel (Ni) 1 pg/L
Lead (Pb) 1 pg/L
Silver (Ag) 1 pg/L
Zinc (Zn) 10 pg/L
Arsenic (As) 1 pg/L

Organic Pollutants
Low Molecular Weight PAHS

Naphthalene 0.2 pug/L
Acenaphtylene 0.2 ug/L
Acenaphtene 0.2 pug/L
Fluorene 0.2 pug/L
Phenanthrene 0.2 pug/L
Anthracene 0.2 ug/L
High Molecular Weight PAHs
Benzo(a)anthracene 0.2 pug/L
Benzo(a)pyrene 0.2 pug/L
Chrysene 0.2 pug/L
Dibenzo(ah)anthracene 0.2 pug/L
Fluoranthene 0.2 pug/L
Pyrene 0.2 pug/L
Benzo(b)fluoranthene 0.2 pug/L
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Contaminants

Reporting Limit 3

Benzo(k)fluoranthene 0.2 pug/L
Indeno(1,2,3-cd)pyrene 0.2 pug/L
Benzo(ghi)perylene 0.2 pug/L
Total PCB$
2,4' diCB (PCB 8) 0.01 pg/L
2,2'51riCB (PCB 18) 0.01 pg/L
2,4,4' riCB (PCB 28) 0.01 pg/L
2,2',3,5' tetraCB (PCB 44) 0.01 pg/L
2,2'5,5' tetraCB (PCB 52) 0.01 pg/L
2,3',4,4' tetraCB (PCB 66) 0.01 pg/L
3,3',4,4' tetraCB PCB 77) 0.01 pg/L
2,2',4,5,5' pentaCB (PCB 101) 0.01 pg/L
2,3,3',4,4' pentaCB (PCB 105) 0.01 pg/L
2,3',4,4'5 pentaCB (PCB 118) 0.01 pg/L
3,3',4,4,5 pentaCB (PCB 126) 0.01 pg/L
2,2',3,3,4,4' hexaCB (PCB 128) 0.01 pg/L
2,2',3,4,4'5' hexaCB (PCB 138) 0.01 pg/L
2,2',4,4'5,5' hexaCB (PCB 153) 0.01 pg/L
3,3,4,4'5,5' hexaCB (PCB 169) 0.01 pg/L
2,2',3,3,4,4',5 heptaCB (PCB 170) 0.01 pg/L
2,2',3,4,4'5,5 heptaCB (PCB 180) 0.01 pg/L
2,2',3,4',5,5',6 heptaCB (PCB 187) 0.01 pg/L

Organometallics

Tributyltin 0.015 ug TBT/L
Chlorinated Pesticided
Aldrin 0.02 pg/L
Alpha-BHC 0.02 pg/L
Beta-/Delta- BHC 0.04 pg/L
Gamma-BHC 0.02 pg/L
Heptachlor 0.02 pg/L
Heptachlor epoxide 0.02 pg/L
Endosulfan 1 0.02 pg/L
Endosulfan sulphate 0.02 pg/L
p, p-DDT 0.02 pg/L
p, p'-DDD 0.02 pg/L
p, p'-DDD 0.02 pg/L
Nutrient

Ammonia Nitrogen (N&N) 0.1 mg/L
Nitrate Nitrogen (N@N) 0.05 mg/L
Nitrite Nitrogen (NQ-N) 0.05 mg/L
Total Kjeldahl Nitrogen (TKN) 0.1 mg/L
Orthophosphate (P£P) 0.05 mg/L
Total Phosphorus (Total-P) 0.1 mg/L

Notes:

1

2
3.
4

Details of the congeners and components aredadlin Appendix B.
The proposed component followed the works of EIB.

Suggested upper limit. The actual reportingtlachieved is to be confirmed with the laboratooptractor.

Beta-/Delta- BHC reported as co-elutriate.
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3.2.19 There could be a possibility that tire situ ambient water was already contaminated

3.2.20

rendering the elutriate test using tinesitu ambient water not reflective of the worse
case scenario during the dredging operation. Taowal for evaluation of such a
scenario should the ambient water be proven congted, it is proposed that a second
elutriate test of the sediments using clean Reéeré&Mater collected from Lei Yue Mun
(842400E, 816500N; within the Victoria Harbour Wat€ontrol Zone) shall be
conducted. Depending on the actual number of sagtisamples requiring elutriate test
with Reference water, it could be that a substhguantity (e.g., > 100L) of ambient
water from the Reference Station be required. Usdeh circumstance, a peristaltic
pump with non-contaminating tubing will be used fefficient water collection at
different depth rather than a Niskin sampler.

Prior to the commencement of the second elutrege the ambient water quality of the
selected six stations shall be ascertained to lgancvnated. There are, however,
currently no defined marine water quality objecsif&VQO) for metals and metalloid in
Hong Kong and the UK Environmental Quality Standa(BQS), prescribed for the
protection of marine life for metals and the metdllarsenic for which analysis has
been carried out, is proposed to be as the refereniteria for assessing the status of the
ambient water although it should be noted thatBERQE refers to the annual average
concentrations (Colet al, 1999). The EQS criteria are presentedldble 3.7below.

Cole, S., Cadling, I.D., Parr, W. and Zabel, T999). Guidelines for Managing Water Quality Impacts WithiK
European Marine SitesWRc, Swindon. Prepared for the UK Marine SAGjé&ut.

Table 3.7 The UK Environmental Quality Standard (EQS) Values to Protect
Marine Life

Metals and Metalloid Water Quality Standard
(as dissolved metal) (ug/L)
Arsenic 25
Cadmium 25
Chromium 15
Copper 5
Lead 25
Mercury 0.3
Nickel 30
Silver 1.9*
Zinc 40

* Salt water acute criterion of USEPA National Racoended Water Quality Criteria.

Interstitial Water Test

3.2.21 As described before, short section of temporaryareation for the landing may be

required. It is therefore desirable to conduct esamberstitial water (pore water) testing
of sediment collected for the marine based statiohs the interstitial water content at
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3.2.22

3.2.23

3.2.24

deep layers can be low, interstitial water mayitatéd to the surface layers where the
water content is high and sufficient amount of ristiéial water can be extracted.
Surface grab samples will be collected, howeveertsure sufficient sample for testing
at the top layer. The recommended testing paramatethe same as the elutriate
parameters listed ihable 3.6above.

Priority of Testing

A large quantity of the sediment sample from eagptld will be required for chemical
analysis and also the sub-sequent biological gpstimequired. Preliminary enquiry
with a laboratory indicates that about 1L of seditmavill be required for whole
sediment chemical analysis, 5L for biological tegti 1L for each run of elutriate.
Depending on the water content, about 1L of sedimelh be required for interstitial
water analysis of TBT. About 2L of liquid will bequired for the chemical analysis, if
assuming moisture content of the sediment is 50 tbout 4L of sediment will be
required to provide sufficient interstitial watesrfchemical analysis. Thus, at least
about 8L of sediment samples will be required foe themical analysis of whole
sediment, biological analysis and two elutriatesrurirurther but unknown amount of
sediment, however, is need for interstitial watsalgsis of TBT and other chemicals.

One meter section of a standard vibrocore with IGnternal diameter yield 7.8L of
sample on full recovery. This will not be suffintefor all the testing required. For
sampling depth below 2.9m, the sampling intervaBims which should be able to
provide sufficient amount of sediment (~23.4L). r FHoe surface level (0-0.9m), grab
sample can be collected to provide the requirechtifya For the (0.9-1.9)m and (1.9-
2.9)m sections, however, two vibrocore section$vélrequired (to give about 15.6L of
sediment) and will be collected. Despite of thealeulations to provide large amount
of sediment for the tests, field recovery and sangoindition will determine the actual
amount of sediment available and, for the inteastivater the amount of sediment
needed. It is therefore necessary to prioritise tésting parameters in case of poor
recovery or low moisture content. The followingler of priority is proposed:

(1) ETWB TCW No. 34/2002 whole sediment chemical paatars Table 3.1);
(2) ETWB TCW No. 34/2002 biological testdble 3.33;

(3) Other whole sediment chemical parameté&ib(es 3.4- 3.5);

(4) Elutriate Test with in-situ wateiTable 3.6);

(5) Interstitial water testTable 3.9; and

(6) Elutriate Test with Reference watdraple 3.6.

Sample Storages and QA/QC

Typically, a 6m long vibrocore with PVC inner linerbe will be used for the sampling.
Provided that the PVC tube is thoroughly cleanedrpgo deployment, the sediment
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3.2.25

3.2.26

3.2.27

samples once contained inside the PVC tube, wouwd fige from external
contamination. However, to facilitate subsequeam@e handling, storage and
transportation, the tube will have to be cut into dections on site. To ensure samples
for organic analyses will be stored in compatildatainers right after the sampling, for
each target stratum, adequate amount (about 0f3hecsediment sub-sample from the
top-end shall immediately be collected on-site atated in laboratory pre-cleaned
borosilicate glass bottle with Telfon lined lid. oTprevent environmental
contaminations, non-contaminating saw-blade shal used, and once cut and
subsamples collected, each open end shall be inateddisealed with a tin foil and
plastic cap. For grab sampling, non-contaminasitainless steel grab sampler shall be
used and food grade polyethylene bag shall be faseshmple holding. Sub-sample of
grab samples for organic analyses shall also lteaspkite and stored in laboratory pre-
cleaned borosilicate glass bottle with Telfon lidield

All the equipment and utensils that will have aedircontact with the samples shall be
thoroughly cleaned with ambient marine water andietilled water before and
between each use. In addition, for every 10 saigiations, a rinsate water sample
shall be collected for analysis of the same sugha&imicals listed iTable 3.1to ensure
the cleansing procedures is adequate.

Once retrieved, the samples shall be maintaineddhilled (~ 0 - 4 °C) but not frozen
condition and stored in the dark during on-sitegerary storage and shipment to the
testing laboratory. The retrieved samples shalliddesered to the testing laboratory as
soon as possible and any temporary on-site stashgk not be longer than 24 hour.
Chemical testing shall commence as soon as possibleot analysed immediately in
the testing laboratory, the samples shall also &mtained in a chilled (~ 0 - 4 °C) but
not frozen condition and stored in the dark. Fstihg of ETWB TCW No. 34/21002
sediment parameters, the maximum 2 weeks of allvablding time shall be
observed. For other matrix and parameters, tlmavallle holding period as per the
standard methods adopted shall be observed. @hsfér and shipment of the collected
samples shall be accompanied with a Chain of Cyq(0@C) form which shall be duly
singed the relevant parties and faxed to the canguéngineer daily for checking. A
sample of COC form to be used is presentefjipendix C.

The testing laboratory to be employed shall be HBRLaccredited (or in case of
overseas laboratories, by equivalent national ddet@®n) with the appropriate
accreditation for the ETWB TCW No. 34/21002 sedimearameters. For other
testing matrix/parameters, testing shall be peréatioy laboratory contractor accredited
under the “environmental testing” category althoughe specific analytical
methodology may not be accredited. Once the laboraontractor is confirmed, the
specific test methodology and accreditations stafuesach test will be updated and re-
submitted to EPD for agreement. The testing laboyashall has adequate QA/QC
programme for the testing works which shall incladdeast the blank analysis, matrix
spike, standard reference sample, etc. Furthermdtion about the contractors for the
Sl and laboratory testing are discussed in Sedtion
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3.2.28 All the sediment sampling works will be supervisddy on-site full time
engineers/environmental scientists from the comgukengineer. The site staff will be
supported by senior engineer/environmental prad@ssifrom the consulting engineer
who will also conducted part-time supervision. Twpervisors will also inspect the
testing laboratory and review the results of QA/QC.
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4
4.1

41.1

4.1.2

4.2

4.2.1

4.2.2

4.2.3

SECTION 4 — WORKS IMPLEMENTATION AND SITE CONSTRAIN TS

Implementation Agents

For this project, the Sl and environmental sampéing testing is to be carried out under
CEDD Contract No. KL/2009/02 Site Investigation Fdrunk Road T2 and
Infrastructure at South Apron (Sage 1). The Conhtsaawarded to Fugro Geotechnical
Services Limited (Fugro). Fugro will be responsidbor undertaking the sampling
works and the geotechnical testing by the MateahllDivision of Fugro which is
HOKLAS accredited (HOKLAS Registration Number 01Fugro has subcontract the
environmental testing works to ALS Technichem (HR)y Ltd (ALS) which is
HOKLAS accredited laboratory (HOKLAS Registratiomber 066) although some of
the specialist tests are to be done by Hong Korgddritivity Council (HOKLAS
Registration Number 039) (TBT in intestinal watand ALS Brisbane laboratory (TBT
in sediment, marine water and elutriate). ALS Baisb laboratory is accredited under
the National Association of Testing Authorities (NA), Australia. HOKLAS has
concluded mutual recognition arrangements (MRAhwitcreditation bodies including
NATA.

The accreditation scope, reference sample preparand testing methods, and
reporting limits for the proposed tests offeredliy contractor is given iAppendix B.

Known Site Constraints

As briefly discussed before, there are some knaaitities along the alignment and the
S| works need to avoid them for the safety of bibth facilities and sampling team.
Any needed sediment sampling within this area hallconducted by mean of surface
grab and no vibrocore is proposed. These have sfemmn inFigures 3.1-3.2and their
nature are discussed below.

HATS Protection Zone

The HATS tunnel is a deep tunnel system to conteysewage from PTWs to the
central STW at Stonecutters Island. The tunneleiserally located at more than 70m
below the ground surface. In order to protect skeage tunnels and associated
structures against damage which might be causedtlyr construction works and
ground investigation works in the vicinity of thevgage tunnel, there are specific
restriction/requirement on such works. The restm¢requirement for works and Gl
around the HATS tunnel is stipulated in ETWB TCW. NzB/2003.

According to ETWB TCW No. 38/2003, a “ground intigation protection boundary”
for the sewage tunnel is generally 50m from thetredine of the tunnel and the area
within this boundary is otherwise known as “HATSofection Zone”. Within the
project study area, there are sections of HATS d¢lgonnecting the Shau Kei Wan
PTW to KTPTW and also from KTPTW to To Kwan Wan PTWhe location of the
HATS Protection Zone is presentedHigures 3.1-3.2
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4.2.4

4.2.5

4.2.6

Kwun Tong Preliminary Treatment Works (KTPTW) Ollittaafety Buffer

As described in Section 2.5, the KTPTW outfall egeer from the KTPTW to the
Victoria Harbour. Based on the as-built recor@ terminal plate of the outfall is at
about -14 mPD and hence other section of the tuwilelbe above this level. To
prevent any accidental damage to the outfall, a 48fety buffer from the centreline of
the KTPTW outfall is required by DSD. The locatiohthe KTPTW outfall buffer

zone is also presentedhigures 3.1 - 3.2

Kwun Tong Typhoon Shelter (KTTS)

Part of the project alignment is within the KwunngoTyphoon Shelter which by its
function is a mooring area. Another part of thejget alignment is at Cha Kwo Ling
Public Cargo Handling Area. It could be that sarhéhe planned stations be occupied
by moored vessels rendering it not accessible.ci8lpallowance for this has not been
made as this shall be able to overcome by workdsdimg. However, it could be
possible that the designated stations be not abtedkroughout the whole sampling
period. The site staff shall discuss with the @ieuin order the access the station as
far as practicable. However, should this cannodripanged within the sampling period,
alternative location close the proposed stationk lvd sampled instead. The site
supervisor shall seek senior engineer/environmemtalessional agreement prior to
instructing the contractor to sample at alternatation.

Land Access

The land based sampling stations will be subjedabal access issue as well as site
condition constraints such as obtaining excavapenmit from other government

authorities, occupancy or close proximity to exigtutilities. The land use status has
been preliminary checked although Land Departmeapgproval is being seeked.

Excavation permit will be applied by the Contractoertaking the services. While

effort is taken to ensure the proposed land basatibiss will be accessible with

adequate working space for drilling, it may stik lbhat the planned stations not
accessible rending relocation necessary although dtall be avoided as much as
possible.
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APPENDIX A

SAMPLING LOCATIONS, ESTIMATED DEPTH AND
VERTICAL SUB-SAMPLE PROFILE
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APPENDIX B

INDICATIVE ANALYTICAL METHODOLOGY AND
QA/QC INFORMATION
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A SAMPLE OF COC FORM
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APPENDIX D
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A1. Sampling Coordinates and Sample Quantities Estimation for Indicative Alignments H2 and H4

[
stratum (m
Sedim
App. App. ent
Seabe Target Thickn
Level Level ess ]0.0-09-/19-29-59- 89-/11.9-149-/17.9-/20.9 -
Station X Y (mPD) (mPD) (m) 0919 29 59 89 119 149 179 209 239
B02VG 839923 819399 -6.4 -206 | 142 ] 1 1 1 1 1 1 1
BO5VG 840021 819285 -5.6 -199 | 143 | 1 1 1 1 1 1 1
BO9VG 840152 819136 -5.3 -20.2 | 149 | 1 1 1 1 1 1 1
B13VG 840281 818981 -5.9 -21.5 | 156 | 1 1 1 1 1 1 1 1
C17VG 840383 818805 -6.0 -228 | 168 | 1 1 1 1 1 1 1 1
B20VG 840510 818717 -5.6 -233 177 ]| 1 1 1 1 1 1 1 1
C23VG 840561 818563 -5.0 226 176 | 1 1 1 1 1 1 1 1
C27VG 840683 818404 -1.5 222 1 207 | 1 1 1 1 1 1 1 1 1
D32VG 840977 818384 -5.5 -10.0 4.5 1 1 1 1
B33VG 840834 818270 -7.1 -235 164 | 1 1 1 1 1 1 1 1
E36VG 840813 818052 -8 249 169 | 1 1 1 1 1 1 1 1
B37VG 840955 818110 -8 -249 169 | 1 1 1 1 1 1 1 1
E39VG 840891 817921 -7.4 -256.5 | 18.1 1 1 1 1 1 1 1 1 1
B41VG 841075 817949 -8.1 -2569 178 | 1 1 1 1 1 1 1 1
C44VG 841173 817836 -9.4 - 240 146 1 1 1 1 1 1 1
C47VG 841377 817815 -12.6 -24.6 12 1 1 1 1 1 1 1
C49VG 841481 817772 -12.9 2563 | 124 | 1 1 1 1 1 1 1
D66VG 840517 818305 -7.0 -10.0 3 1 1 1 1
C71VG 840732 818169 -7.0 -10.0 3 1 1 1 1
B58VG 841125 818192 -8.5 -265 170 ] 1 1 1 1 1 1 1 1
B61VG 841258 818109 -4.7 -269 | 222 | 1 1 1 1 1 1 1 1 1 1
sub-totall] 21 21 21 21 18 18 18 12 3 1
|
Summary of Gl Quantities Estimation. Shallow (0-2.9) 63
A. Sediment Samples Deep (2] 91
Study \ Stat Samples
EIA Vibrocore + Grab 21 154
Total 21 154
B. Water Samples
Study \ Stat Samples
EIA Vibrocore + Grab 21 462
Ambient Water 21 21
Total 21 483
NOTES:
1 Reference Sediment Station = Port Shelter (850234E, 820057N ).
2 Reference Water Station = Lei Yue Mun (842400E, 816500N).
3 The above esitmation did not inlcude Reference samples.
4 Elutirate samples = 2 x Sediment samples ‘ ‘
5 "App. Target Level" is the defining criteria based on engineering need.
"App. Seabed Level" and "Sediment Thickness" are for reference only.
6 Stations in Appendix 2 is incorporated here.

Last Update: 6 May 2010
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A3. Land Based Sampling Station Coordinates and Sample Quantities Estimation for Indicative Alignments H2 and H4

stratum (m)
App. App.
Ground App. MD App. Fill  Works Sediment 11.9 14.9 17.9 20.9 23.9 26.9 29.9
Level Level Thicknes Level Thicknes|0.0-09-1.9-29-59-89- - - - - - - -
Station X Y (mPD) (mPD) s (m) (mPD) s (m) 09 19 29 59 89 11.9 149 17.9 20.9 23.9 26.9 29.9 33.0
L102BH 839813 819498 3.9 -10.0 13.9 -38.5 28.5 1 1 1 1 1 1 1 1 1 1 1 1 0
L106BH 839666 819628 4.3 -7.5 11.8 -33.3 25.8 1 1 1 1 1 1 1 1 1 1 1 0 0
L110BH 839522 819767 41 -8.0 121 -27.3 19.3 1 1 1 1 1 1 1 1 1 0 0 0 0
L113BH 841606 817838 4.3 -5.2 9.5 -24.0 18.8 1 1 1 1 1 1 1 1 1 0 0 0 0
L115BH 841357 818135 4.7 -8.0 12.7 -30.0 22.0 1 1 1 1 1 1 1 1 1 1 0 0 0
sub-total] 5 5 5 5 5 5 5 5 5 3 2 1 0
Summary of Gl Quantities Estimation.
A. Sediment Samples
Study Stations  Samples
EIA Drillholes 5 51
Total 5 51
B. Elutriate Samples
Study Stations  Samples
EIA Drillholes 3 31
Total 3 31
NOTES:
1 Reference Sediment Station = Port Shelter (850234E, 820057N ).
2 Reference Water Station = Lei Yue Mun (842400E, 816500N).
3 "App. Excavation Level" is the defining criteria based on engineering need.
Other levels, depth and thickness are estimate for reference only.
4 Area near L102BH, L113BH and L115BH could be constructed by excavation of dredging and elutriate test allowed.

Last Update: 7 April 2010
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Indicative Analytical Method and Quality Control Information

Item Method Referenced Method Referenced Reporting Reporting [Quality Control Procedures
Preparation Determination unit Limit (RL) Accreditation
Sediment
S1 Metals Blank, Duplicate, Spike, RM
Cadmium (Cd) USEPA 3051A USEPA 6020A mg/kg dry wt. 0.2 HOKLAS
Chromium (Cr) USEPA 3051A USEPA 6020A mg/kg dry wt. 8 HOKLAS
Copper (Cu) USEPA 3051A USEPA 6020A mg/kg dry wt. 7 HOKLAS
Mercury (Hg) APHA 3112B APHA 3112B mg/kg dry wt. 0.05 HOKLAS
Nickel (Ni) USEPA 3051A USEPA 6020A mg/kg dry wt. 4 HOKLAS
Lead (Pb) USEPA 3051A USEPA 6020A mg/kg dry wt. 8 HOKLAS
Silver (Ag) USEPA 3051A USEPA 6020A mg/kg dry wt. 0.1 HOKLAS
Zinc (Zn) USEPA 3051A USEPA 6020A mg/kg dry wt. 20 HOKLAS
S2  [Metalloid
Arsenic (As) USEPA 3051A USEPA 6020A mg/kg dry wt. 1 Blank, Duplicate, Spike, RM HOKLAS
S3 |Organic-PAHs Blank, Duplicate, Spike, RM HOKLAS
Low Molecular Weight PAHs In house tumbler method USEPA 8270D
Naphthalene USEPA 3630C ug/kg dry wt. 55
Acenaphtylene una/kg dry wt. 55
Acenaphtene ug/kg dry wt. 55
Fluorene una/kg dry wt. 55
Phenanthrene ug/kg dry wt. 55
Anthracene una/kg dry wt. 55
High Molecular Weight PAHs In house tumbler method USEPA 8270D
Benzo(a)anthracene USEPA 3630C una/kg dry wt. 170
Benzo(a)pyrene ung/kg dry wt. 170
Chrysene una/kg dry wt. 170
Dibenzo(ah)anthracene ung/kg dry wt. 170
Fluoranthene una/kg dry wt. 170
Pyrene ung/kg dry wt. 170
Benzo(b)fluoranthene una/kg dry wt. 170
Benzo(k)fluoranthene ung/kg dry wt. 170
Indeno(1,2,3-cd)pyrene una/kg dry wt. 170
Benzo(ghi)perylene ug/kg dry wt. 170
S4 |Organic-non-PAHs
Total PCBs In house tumbler method USEPA 8270D Blank, Duplicate, Spike, RM HOKLAS
2,4' dichlorobiphenyl (PCB 8) USEPA 3665A una/kg dry wt. 3
2,2',5 trichlorobiphenyl (PCB 18) ung/kg dry wt. 3
2,4,4" trichlorobiphenyl (PCB 28) una/kg dry wt. 3
2,2',3,5' tetrachlorobiphenyl (PCB 44) ung/kg dry wt. 3
2,2',5,5' tetrachlorobiphenyl (PCB 52) ua/kg dry wt. 3
2,3',4,4" tetrachlorobiphenyl (PCB 66) ung/kg dry wt. 3
3,3,4,4' tetrachlorobiphenyl PCB 77) ua/kg dry wt. 3
2,2',4,5,5' pentachlorobiphenyl (PCB 101) ung/kg dry wt. 3
2,3,3',4,4' pentachlorobiphenyl (PCB 105) ua/kg dry wt. 3
2,3,4,4'5 pentachlorobiphenyl (PCB 118) ung/kg dry wt. 3
3,3,4,4,5 pentachlorobiphenyl (PCB 126) ua/kg dry wt. 3
2,2',3,3',4,4' hexachlorobiphenyl (PCB 128) ung/kg dry wt. 3
2,2',3,4,4'5" hexachlorobiphenyl (PCB 138) una/kg dry wt. 3
2,2',4,4'5,5" hexachlorobiphenyl (PCB 153) ung/kg dry wt. 3
3,3,4,4',5,5" hexachlorobiphenyl (PCB 169) ua/kg dry wt. 3
2,2',3,3',4,4',5 heptachlorobiphenyl (PCB 170) ung/kg dry wt. 3
2,2',3,4,4'5,5' heptachlorobiphenyl (PCB 180) ua/kg dry wt. 3
2,2',3,4',5,5',6 heptachlorobiphenyl (PCB 187) pg/kg dry wt. 3
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Indicative Analytical Method and Quality Control Information

Item Method Referenced Method Referenced Reporting Reporting [Quality Control Procedures
Preparation Determination unit Limit (RL) Accreditation

S5 |Organometallics

Tributyltin (TBT) in whole sedimetn UNEP/IOC/IAEA UNEP/IOC/IAEA [ug TBT/kg dry wt.| 10 [Blank, Duplicate, Spike, RM [ NATA

Tributyltin (TBT) in interstitial water see the water matrix
S6 |Chlorinated Pesticides In house tumbler method USEPA 8270D Ha/kg dry wt. Blank, Duplicate, Spike, RM HOKLAS

Aldrin ug/kg dry wt. 0.5

Alpha-BHC una/kg dry wt. 0.5

Beta-/Gamma- BHC ug/kg dry wt. 1

Delta-BHC una/kg dry wt. 0.5

Heptachlor ug/kg dry wt. 0.5

Heptachlor epoxide una/kg dry wt. 0.5

Endosulfan 1 ug/kg dry wt. 0.5

Endosulfan sulfate una/kg dry wt. 0.5

p, p-DDT ung/kg dry wt. 0.5

p, p'-DDD una/kg dry wt. 0.5

p, p-DDE ug/kg dry wt. 0.5
S7__[TOC APHA 5310B APHA 5310B % dry wt. 0.05% _[Blank, Duplicate, Spike, RM HOKLAS
S8 |Ammonia Nitrogen APHA 4500 NH3:G APHA 4500 NH3:G mg N/kg dry wt. 0.1 Blank, Duplicate, Spike, RM n/a
S9 |Nitrate Nitrogen APHA 4500 NO3:I APHA 4500 NO3:I mg N/kg dry wt. 1 Blank, Duplicate, Spike, RM n/a
S10 |Nitrite Nitrogen APHA 4500 NO2: B&H APHA 4500 NO2: B&H mg N/kg dry wt. 1 Blank, Duplicate, Spike, RM n/a
S11 |Total Kjeldahl Nitrogen APHA 4500 Norg:D APHA 4500 Norg:D mg N/kg dry wt. 50 Blank, Duplicate, Spike, RM n/a
S12 |Total Phosphorus APHA 4500 P: B & H APHA 4500 P: B & H mg P/kg dry wt. 10 Blank, Duplicate, Spike, RM n/a
S13 |Total Sulphide APHA 4500 S:D modified APHA 4500 S:D modified mg S/kg dry wt. 4 Blank, Duplicate, Spike, RM n/a
S14 |Acid Volatile Sulphide USEPA 821-R-91-100 USEPA 821-R-91-100 mg S/kg dry wt. 1 Blank, Duplicate, Spike, RM n/a
S15 |Sediment Oxygen Demand (20 days) APHA 5210 B modified APHA 5210 B modified mg O2/kg dry wt. 100 duplicate n/a
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Indicative Analytical Method and Quality Control Information

Item Method Referenced Method Referenced Reporting Reporting [Quality Control Procedures
Preparation Determination unit Limit (RL) Accreditation
Marine Water, Elutriate, Interstitial water (=porewater)
W1 |Metals Blank, Duplicate, Spike, RM
Cadmium (Cd) USEPA 3050A USEPA 6020A Ho/L 0.5 HOKLAS *
Chromium (Cr) USEPA 3050A USEPA 6020A Ho/L 1 HOKLAS *
Copper (Cu) USEPA 3050A USEPA 6020A Ho/L 1 HOKLAS *
Mercury (Hg) APHA 3112B APHA 3112B Ho/L 0.2 HOKLAS *
Nickel (Ni) USEPA 3050A USEPA 6020A Ho/L 1 HOKLAS *
Lead (Pb) USEPA 3050A USEPA 6020A Ho/L 1 HOKLAS *
Silver (Ag) USEPA 3050A USEPA 6020A Ho/L 1 HOKLAS *
Zinc (Zn) USEPA 3050A USEPA 6020A ug/L 10 HOKLAS *
W2 [Metalloid
Arsenic (As) USEPA 3050A USEPA 6020A ug/L 1 Blank, Duplicate, Spike, RM HOKLAS *
W3 |Organic-PAHs Blank, Duplicate, Spike, RM
Low Molecular Weight PAHs USEPA 3510C USEPA 8270D
Naphthalene uo/L 0.2 n/a
Acenaphtylene uag/L 0.2 n/a
Acenaphtene uo/L 0.2 n/a
Fluorene uag/L 0.2 n/a
Phenanthrene uo/L 0.2 n/a
Anthracene ug/L 0.2 n/a
High Molecular Weight PAHs USEPA 3510C USEPA 8270D
Benzo(a)anthracene ug/L 0.2 n/a
Benzo(a)pyrene uo/L 0.2 n/a
Chrysene ug/L 0.2 n/a
Dibenzo(ah)anthracene uo/L 0.2 n/a
Fluoranthene ug/L 0.2 n/a
Pyrene uo/L 0.2 n/a
Benzo(b)fluoranthene ug/L 0.2 n/a
Benzo(k)fluoranthene uo/L 0.2 n/a
Indeno(1,2,3-cd)pyrene ug/L 0.2 n/a
Benzo(ghi)perylene pg/L 0.2 n/a
W4 |Organic-non-PAHs
Total PCBs USEPA 3510C USEPA 8270D Blank, Duplicate, Spike, RM
2,4' dichlorobiphenyl (PCB 8) uag/L 0.01 n/a
2,2',5 trichlorobiphenyl (PCB 18) uo/L 0.01 n/a
2,4,4" trichlorobiphenyl (PCB 28) uag/L 0.01 n/a
2,2',3,5' tetrachlorobiphenyl (PCB 44) uo/L 0.01 n/a
2,2',5,5' tetrachlorobiphenyl (PCB 52) uag/L 0.01 n/a
2,3',4,4'" tetrachlorobiphenyl (PCB 66) uo/L 0.01 n/a
3,3,4,4' tetrachlorobiphenyl PCB 77) uag/L 0.01 n/a
2,2',4,5,5' pentachlorobiphenyl (PCB 101) uo/L 0.01 n/a
2,3,3',4,4' pentachlorobiphenyl (PCB 105) uag/L 0.01 n/a
2,3,4,4'5 pentachlorobiphenyl (PCB 118) uo/L 0.01 n/a
3,3,4,4,5 pentachlorobiphenyl (PCB 126) uag/L 0.01 n/a
2,2',3,3',4,4' hexachlorobiphenyl (PCB 128) uo/L 0.01 n/a
2,2',3,4,4'5" hexachlorobiphenyl (PCB 138) uag/L 0.01 n/a
2,2',4,4' 5,5 hexachlorobiphenyl (PCB 153) uo/L 0.01 n/a
3,3,4,4',5,5" hexachlorobiphenyl (PCB 169) uag/L 0.01 n/a
2,2',3,3',4,4',5 heptachlorobiphenyl (PCB 170) uo/L 0.01 n/a
2,2',3,4,4'5,5' heptachlorobiphenyl (PCB 180) ug/L 0.01 n/a
2,2',3,4',5,5',6 heptachlorobiphenyl (PCB 187) pg/L 0.01 n/a
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Indicative Analytical Method and Quality Control Information

Item Method Referenced Method Referenced Reporting Reporting [Quality Control Procedures
Preparation Determination unit Limit (RL) Accreditation
W5 |Organometallics
Tributyltin (TBT) UNEP/IOC/IAEA UNEP/IOC/IAEA pg TBT/L 0.015 _[Blank, Duplicate, Spike, RM HOKLAS/NATA
W6 |Chlorinated Pesticides USEPA 3510B USEPA 8270B Blank, Duplicate, Spike, RM
Aldrin uag/L 0.02 n/a
Alpha-BHC uo/L 0.02 n/a
Beta-/Gamma- BHC ug/L 0.04 n/a
Delta-BHC uo/L 0.02 n/a
Heptachlor ug/L 0.02 n/a
Heptachlor epoxide uo/L 0.02 n/a
Endosulfan 1 ug/L 0.02 n/a
Endosulfan sulfate uo/L 0.02 n/a
p, p-DDT ug/L 0.02 n/a
p, p'-DDD uo/L 0.02 n/a
p, p'-DDE ug/L 0.02 n/a
W8 |Ammonia Nitrogen APHA 4500 NH3:G APHA 4500 NH3:G mg/L 0.1 Blank, Duplicate, Spike, RM HOKLAS *
W9 |Nitrate Nitrogen APHA 4500 NO3:I APHA 4500 NO3:I mg/L 0.05 Blank, Duplicate, Spike, RM HOKLAS *
W10 [Nitrite Nitrogen APHA 4500 NO2: B&H APHA 4500 NO2: B&H mg/L 0.05 Blank, Duplicate, Spike, RM HOKLAS *
W11 |Total Kjeldahl Nitrogen APHA 4500 Norg:D APHA 4500 Norg:D mg/L 0.1 Blank, Duplicate, Spike, RM HOKLAS *
W12 |Orthophosphoate APHA 4500P: B&F APHA 4500P: B&F mg/L 0.05 Blank, Duplicate, Spike, RM HOKLAS *
W13 |Total Phosphorus APHA 4500P: B&H APHA 4500P: B&H mg/L 0.1 Blank, Duplicate, Spike, RM HOKLAS *
Sediment Bioassay
B1 [10-Day Amphipod Survival Test USEPA (1994) / PSPE (1995) USEPA (1994) / PSPE (1995) - - positive control, negative control HOKLAS
B2 [20-Day Polychaete Growth Test PSPE (1995) PSPE (1995) - - positive control, negative control HOKLAS
B3  [48-96hour larave survival test PSPE (1995) PSPE (1995) - - positive control, negative control HOKLAS
Notes:
1 HOKLAS = Hong Kong Laboratory Accreditation Scheme; NATA = National Association of Testing Authorities, Australia.
2 For liquid matrix, accreditation is only applicable to marine water and this limitation is denoted with (*).
3 Last Update: 27 Sept. 2010.
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Record of Water and Sediment Sampling, Collection and Delivery (COC Form) Sheet of

Project Name: Agreement No. CE 38/2008 (HY) Contract No.:
Kai Tak Development - Trunk Road T2 and Infrastructure at South Apron|, D & C
Project Proponent: KDO / CEDD Telephone:
Address: Fax No.:
Contact Person: E-mail:
\ \ \ \
Sampling Date: %_ Analysis requested
£ 4
?D‘. (] (2] ie]
e m L 0
g 2 . 2 g3 E s g3 ¢ 88 g
: : 5 o X 58 3o @2 = , £ £8 o 83SE 8
Collelction  Station F-~ E~ & 55 E = g &8 I 8 L SF E 98 2 £ =
Sample ID. Time No. Northing  Easting =2ERE =  veticalsplit 2S5 F= |2 = B 2 B 58 2 8855 T Remarks
1 S/W m V/G/N
2 S/W m V/GI/N
3 S/W m V/G/N
4 S/W m V/GI/N
5 S/W m V/G/N
6 S/W m V/GI/N
7 S/W m V/G/N
] S/W m V/GI/N
o S/W m V/G/N
10 S/W m V/G/N
11 SIW m V/IGI/N
12 S/W m V/GI/N
13 SIW m V/IGI/N
14 S/W m V/GI/N
15 SIW m V/IGI/N
Sampling Conducted by (Fieldwork Contractor): Sampling Supervised by (Consultants): Samples Received by (Laboratory Contractor):
Company Name: Company Name: Hyder-Meinhardt JV Company Name:
Person responsible: Fieldwork supervisor Person responsible:
Name: Signature: Name: Signature: Name: Signature:
Phone No.: Date & Time: Phone No.: Date & Time: Phone No.: Date & Time:
Matrix and Sampling Method Code: S = Sediment; W = Water; V = Vibrocore; G = Grab; N = Niskin Sampler
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Appendix D

Agreement of Marine Fill Committee on Dredging
Rationale for Kai Tak Development
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D) Civil Engineering and

Development Department

LARITER

Civil Engineering Office

Web sitc Hihk : httpr/www.cedd. pov. ik FHEABATE 101 58
E-mai} M - smlai@eedd.pov.hk AR TARE s iR
Telephone W ae : 2762 5544 Civil Engineering and
Facsimile LR ;2714 0113

Our reference  ZRSEHESS (9383P-01)Y

in FM 5/6/20-253

Pt

Development Building,

Your reference XEERRISE : lWLH:ALSC:q0:60022408/08.2-i75 [

101 Princess Margaret Road,

Kowloon, Hong Kofgunsell Consultanis

BY FAX (Fax No. 24
Maunsell Consultants Asia Lid.

91 2649y Hd.

fecoved 1 A LR

/7 August 2008

8/F., Grand Central Plaza, Tower 2,
138 Shatin Rural Committee Road, Shatin,

Reg.No. ZPLP 56 4

sms T C@ T HTS
WORH ML oW PNC

FlleNo. /pyy (’F 2
TS DO (MR ML OW Jsign
NG MCP SR FSKY for

N.T., Hong Kong.
(Attention:  Mr. [gor HO )
Dear Sirs,
Agreement No. CE 35/2006(CE)
Kai Tak Development E

ngineering Study cin Design and
Construction of Advance Works — lavestigation,

Rationale for Dredging Works for Kaj Tak Development

I refer to your above submission of 25 Jul

that we have no further conument on the rationale for the subject works.

Yours faithfully,

Frnd =

(S.M. LA

Othes ]
Copled To
ieply Date

]
|

Design and Cons.tru

ction

¥ 2008 and would like to advise you

for Secretary, Marine Fill Commitiee '
Civil Engincering and Development Department

C.C.
{]

1C/whe

PM/K, CEDD — Attn.: My, Walter LEUNG

REA FIRE PRE sIx

b

We bring the best engineering to life

TOTAL P.B1
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GROD INSPECTION PIT RECORD | HOLE No. L102BH-A&B
|
ﬂ. SERVICES LTD CONTRACT No.: KL/2009/02 SHEET: 1 of 1
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Hand Dug CO-ORDINATES: WORKS ORDER No. NIL
E 839812.38
MACHINE & No.: FDR-17 N 819497.69 DATE from:  12/10/2010 to 12/10/2010
FLUSHING MEDIUM:  N/A ORIENTATION:  Vertical GROUND LEVEL + 3.93 mPD
Water =
o |Level| S Samples 3 E
2| N 5 ORI IS S5 5| ©
po |22 Ml cdeglz|o Tests 28| 8| 8 |o Description
=0 |G Shift |8 5 2al & A -]
zo|laa |88 (&) o o | - X 4 (=] b ©
[= W 6] % sta ga. - n ¥ | w - (0]
end No. Type Depth| 383 | 0.00
) 273 F o020ld 4, CONCRETE.
C 5 Yellowish brown (10YR//5/6), clayey fine to
- - coarse SAND with some angular fine to medium
E g - gravel. (FILL)
x & | ,wl283l 100
- ! i - Firm, reddish brown (5YR/4/3), sandy SILT with
E g = occasional fine to medium gravel of weak granite
- I = with waste odour. (FILL)
: 1.70 E
Cor@ooin 193 [T 200
- - End of investigation hole at 2.00m.
£ 3 g
- 4 &
F 5 o
F 6 :
7 .
F 8 #
ko o
E 10 F 000
Small Disturbed Sample | Standard Penetration Test REMARKS
Piston sample V. insiu Vane Shear Test LOGGED P.Zhang 1. Drillhole abandoned after inspection pit excavation due to
UT8 Undisturbed Sample & ﬁerrnaal:aulut‘;f‘;'ﬁsrt&_.t E— relocation.
U100 Undisturbed Sample Pressurem 2. Large disturbed sample was taken from 1.00m to 1.70m and sent
MazierSa:!pla ! Tma‘,’;::f‘”“ DATE 13000 to the analytical |abo$atory.
76mm Vibrocore Sample :’t Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
Vibrocore Sub-sampla 8 Standpipe DATE  12111/2010
SPT Liner Sample f Piszometer Tip _

FGS Job No.: 10 0195 05




GROD INSPECTION PIT RECORD | HOLE No. L102BH-C&D
]
E—ANEE SERVICES LTD CONTRACT No.:  KL/2009/02 SHEET: 1 of 1
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Hand Dug CO-ORDINATES: Works Order No.: NIL
E 839814.23
MACHINE & No.: FDR-17 N 819499.80 DATE from: ~ 29/10/2010 to  29/10/2010
FLUSHING MEDIUM: N/A ORIENTATION: Vertical GROUND LEVEL: + 3,93 mPD
Water - T
" Blevell of | " Samples | § I =
o @ E’E m | Gz z | a Tests 3T E| 2| Description
=95 Shift |2 2o 2 213
Epl2a 2 olo|o|- a0 o | @
Sc |[Sg|stat |28 ~ | 5 | 2 | Ilo
end No. Type Depth| 383 | 0.00
m = E 08 4 ,4 CONCRETE.
: z i Yeliowish brown (10YRY/5/6), clayey fine to
N 5 B coarse SAND with some angular fine to medium
‘ 5 - gravel. (FILL)
aidenn L 293 [ 1,00 :
E ‘ E End of investigation hole at 1.00m.
- 2 il
X E
4 o
- 5 o
F 6 o
F 7 -
F 8 .
F 9 o
F 10 - 1000]
| Small Disturbed Sample | standard Penetration Test REMARKS
— \/  Insitu Vane Shear Test . " i i
ZI;; U:dlst::':ed Sample T Pemeabity Test LOGGED P. Zhang 1. E\';lmo?\b;tdonm on encountering concrete pipe at 1.00m in
| ooundsesampe X EEEEE DATE  30/10/2010
Z Mazier Sample x Packer Tost _—
Vd  76mm Vibrocore Sample T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample ——
Vibrocore Sub-sample fi Standpipe DATE  12/11/2010
SPT Liner Sample & Piezometer Tip ————

FGS Job No.: 10 0195 05




[ ] 2 1) DRILLHOLE RECORD HOLE No. L102BH-E
=
ﬂ. SERVICES LTD CONTRACT No.: KL/2009/02 SHEET:; 1 of 2
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839811.72
MACHINE & No.: FDR-17 N 819498.49 DATE from:  29/10/2010 to 05/11/2010
FLUSHING MEDIUM:  Dry Drilling ORIENTATION:  Vertical GROUND LEVEL + 3.89 mPD
Water 5 €
3 8 |Level I I I Samples |9 =
2 8 PE S(ml 5E ; x| o Tests 88 B 2 g Description
£8|eg 0|88 ol oo |- c8 8| & (B
Sx |SS[saV 28 F | o | |a ag0 | oo | = | O
e e e CONCRETE
B E Yellowish brown (10YR//5/6), clayey fine to
B 1] = | b4 o coarse SAND with some angular fine to medium
- I - gravel. (FILL)
E 2|5 | C
: 3| = 14 C
; . 185|_1.99 - 190
- 2 &“’ 33 bls 5 1% - Firm, grey (7.5YR/6/1) to dark grey (5YR/4/1),
[ r sandy SILT with some angular fine to coarse
Zi
N = g 235 o gravel of moderately strong granite and an
- 77 23bls 7 =0 - organic waste odour. (FILL)
- 1'2?{“ _// -
’ 285
Ky ggﬁﬂr?l 395 8bls H 2% #
- at -
- 08:00 / 10 335 N
L 3;}6 32bls 1 e L
E A 12 ses| 0,01 - 3
L 4 &“’ 83 bls 13 - - Light yellowish brown (2.5Y/6/4), silty fine to
E ..// & coarse SAND with occasional angular fine to
F : " 435 r coarse gravel of moderately strong granite.
- 7 52 bls 15 “, - (FILL)
- 5 Z 21bls 18 i :
= 7 :
N — 18 53 H
N 7 35bls 19 540 N
6 “ 31bls e - E
: % :
B Tt 2 6% B
N /aw 44bls 23 o4 -
- 7 WA 106 bis £ o :
: Z - 1 I
X 1.80m ; -
B IEE![EU A 28 725 o
m%m 2.20m ?ﬁ" 107 bls 29 7% =
- at -
E 00 E
n 08 Y % oxs| 451 " g4
E //TOU 132bls 31 o4 - Light grey (10R/7/1) to pinkish grey (7.5YR/7/2),
N / I angular coarse GRAVEL and COBBLES of
: ¥4 4 v o E moderately strong to strong granite. (FILL)
= 9 PW 8.90 -
E 1.10m ? sobls & I * :
m 1_i_§a:t00 4 assl 511 E 1000
| Small Disturbed Sample | Standard Penetration Test REMARKS
B Piston sample Y In-situ Vane Shear Test LOGGED P. Zhan, 1. An inspection pit was excavated to a depth of 1.90m.
UT8 Undisturbed Sample & Permeabllity Test S 2. U100 samples were sent to the analyﬁcgl laboratory from
U100 Undisturbed Sample Frsemerr-leat DATE  OB/14/2010 2.90-3.35m, 5.40-5.95m, 5.90-6.35m, 6.40-6.85m, 13.00-13.45m,
Mazier Sample § ;:';‘;“;:;3‘“9? _— 13.50-13.95m, 14.00-14.45m, 14.50-14.95m, 15.00-15.45m,
ST Y i CHECKED SA1. Pyl 15.50-15.95m, 16.00-16.45m, 16.50-16.95m and 17.00-17.45m.
100mm Vibrocore Sample A Water Sample -
Vlbrocore Sub-sample A Standpipe DATE 1211112010
SPT Liner Sample @ Piczometer Tip —_—

FGS Job No.: 10 0195 05




RO DRILLHOLE RECORD HOLE No. L102BH-E
[ =]
ﬂ. SERVICES LTD CONTRACT No.: KL/2009/02 SHEET: 2 of 2
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839811.72
MACHINE & No.. FDR-17 N 819498.49 DATE from:  29/10/2010 to 05/11/2010
FLUSHING MEDIUM:  Dry Drilling ORIENTATION:  Vertical GROUND LEVEL + 3.89 mPD
Water =
P 8 Level ! I I Samples § E
gé|2 2 S(Ilmt g€ zlel|o Tests B 2| & S lsg Description
EE(88|af28 2| 0|2 |2 ol B B
end i 8.11 | 10.00
[arTivasial 2.26m ? 36 bls - Light yellowish brown (2.5Y/6/4), clayey silty fine
- oo A C to medium SAND. (FILL)
E 7 51bls £
F 11 g " -
- S b=
; é :
B /? 47 bls N
F 12 “ z
B 41bls 8
: % :
€ ‘§/Y 58 bls N
:_ 13 Z" 911 - 13.00
- ;‘W 39bls | 5 Yeliowish brown (10YR/5/6), clayey siity fine to
N / - Z 13.40 coarse SAND. (FILL)
- £
. i o7 bis - i Soft to firm, dark grey (5YR/4/1), slightly sandy,
- /n - = i silty CLAY with some shell fragments and an
N 14 A C i’F._—.:-j organic waste odour. (WVARINE DEPOSIT)
[ ? 31bls o ;l_ !
; 1 C T!—‘i —
- £ o e
N V" 44bis C I i
- # gl
15 Z -
g y 69 bls 1126 ._1515;TL—.
- 1.70m 7 N sy Soft to firm, grey (7.5YR/6/1), mottled olive,
C at // NP AG = \ sandy silty CLAY with pocket of silty sand and
[osnizo10 2.20m :7}:.- 38 bls L [P \shell fragments. (ALLUVIUM) /_
- at o = | =
- 08:00 ‘/[ R "‘-_':':‘_-' Firm, light greyish yellow (2.5Y/8/3), slightly
= 16 50bls - gl sandy, silty CLAY. (ALLUVIUM)
E a » :—:—I—' 15.40 - 15.50m : Stiff, light greyish brown
E /] - eyl (2.5Y/6/2), dappled light grey, silty CLAY.
E ;w 54 bls E R (ALLUVIUM)
2 ==
- = 1 — |
: ;2" 33bls - _z + :
Frgzing] 12,00 /L 7| 1361 [ 17.50[= 20
= o - End of investigation hole at 17.50m.
" 18 E
F 19 -
N nQ F 2000
Small Disturbed Sample | standard Penetration Test REMARKS
Piston sample V  In-situ Vane Shear Test LOGGED P. Zhang
U76 Undisturbed Sample % ;ermesb“ﬂvl're_f} l - -
" [}
U100 Undstued Sampe 1 Taloviower Survoy DATE  06/11/2010
azler Sample Packer Test
76mm Vibrocore Sample :%: Impresslon Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample Emp =
Vibrocore Sub-sample f Standpipe DATE 12111/2010
SPT Liner Sample A FPiezometer Tip ——

FGS Job No.: 100195 05



EERD DRILLHOLE RECORD HOLE No. L102BH-F
=l
= e am GEOTECHNICAL
CONTRACT No.: KL/2009/02 SHEET: 1 of 2
mssm/ANes SERVICES LTD
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839811.48
MACHINE & No.: FDR-17 N 819498.30 DATE from:  05/11/2010 to 11/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 3.90 mPD
Water =
E
8 |Level e ®° Samples § =
o g g E (m) E i ::Q o Tests 28| & g o Description
s2lag|ISmiES oo | o 23| 3 3
5 o | start/ (28 R g5
oo |[Oo prech e - || 2w No._Type Dog| 390 | 000 0]
[rvoms | SW a0 F o20l4-4 Grey (7.5YR/6/1), CONCRETE.
N N Firm, reddish brown (5YR/4/3), sandy SILT with
E 1] o= |88 - occasional fine to medium gravel of weak
- E - granite. (FILL)
ot 205 | 8 C
E 2 -
- 3| = |18 -
" o8] 200 F 1
.2 / 18 bls : w = Grey (7.5YR/6/1) to dark grey (5YR/4/1), clayey
B 4 C silty coarse SAND with some angular coarse
B 6 235 B gravel of strong granite, concrete and wood
B + 5om % 22bls 7 24 = fragments. (FILL)
E ‘at (4 o E oz
AT 2.60m ;7; 24is 8 | Firm, yellowish brown (10YR/5/6), sandy SILT
L na%o _A - with occasional angular fine to medium gravel.
- : s - - (FILL)
o 7 42bls " 34 -
E 4 - L/ — 12 Er] C
- ? ® o o
E /] i
o . 060 [ 44
- L, “ % - Pinkish grey (7.5YR/7/2), angular COBBLES of
B ~ 1 strong granite. (FILL)
5 spol=110 [T 500
- 39bls 1 - Light yellowish brown (2.5Y/6/4), silty fine to
£ 2-';10“' A 5 x coarse SAND. (FILL)
r ;i o 4] <180 [ 5508
e ianio 2.80m ?" 1sbis 7 8% ¢ Grey (7.5YRIBI1), siightly sity, fine to coarse
- 0;100 A C 3 SAND with occasional angular coarse gravel of
- 6 ' = . o210 8.008% concrete and organic odour. (FILL)
B e - ] Pinkish grey (7.5YR/7/2), angular COBBLES of
E 28 5 " : strong granite. (FILL)
E 41bla L “ - Light yellowish brown (2.5Y/6/4), silty fine to
E A - coarse SAND. (FILL)
- V1 w - Pinkish grey, angular coarse GRAVEL and
R j C COBBLES of strong granite. (FILL)
: / :
E (27 ™~ -
. B ; -
X ¥ N
5 “ asol—=460 [
E % 33 bis & - Light yellowish brown (2.5Y/6/4), silty fine to
: 2om| [/ - coarse SAND. (FILL)
I % : 22 295 -
[romzo10] PW | 2.40m am 41 bls 23 o 5
- 08:00 /) - |
E ' 4 | =580 T 9.5005885
B 7 " ok - RS Pinkish grey (7.5YR/7/2), angular COBBLES of
- ; r - : 1 strong granite. (FILL)
- 10 p | 510 I~ 10.00K ]
I Small Disturbed Sample | standard Penetratlon Test REMARKS
Pist | \/ Iresitu Vane Shear Test ; t
E u'vs°3:;"slﬁ:m Sample Permeability Test tOUGED P.fhang ; ﬁ'} gs}sg:ﬂc;l ggsp&eﬁsseefﬁ;?;!eedatﬁa?mdggﬁagg:é?gg‘ from
L1100 Undisturbed Sample Pressuremeler Tesi " 1.90-2.35m, 2.40-2.85m, 2.90-3.35m, 5.50-5.95m, 13.50-13.95m
P Mazler Sample I Telsviewer Suvey DATE  16/M112010 | 44 00-14.45m, 14.50-14.96m, 15.00-15.45m, 15.50-15.95m,
[ TommVibcoreSampls et o e CHECKED SAL Prle 16.00-16.45m and 16.50-16.95m.
100mm Vibrocore Sample A Water Sample
Vibrocore Sub-sample 6: St.sndpipe DATE 1911112010
SPT Uner Sample @ Piezomeler Tip e ——

FGS Job No.: 10 019505




GROD DRILLHOLE RECORD HOLE No. L102BH-F
==
E m——a—— FUGRO
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839811.48
MACHINE & No.: FDR-17 N 819498.30 DATE from:  05/11/2010 to  11/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 3.90 mPD
Water =
E
@ | Level Samples .ﬁ =
XN ® 2 —
o g 22| M| o i i o Tests 2 %5- Ble Description
Egﬁ%smﬂﬁ o 23 8| &%
6 |8 8|stat Enﬁ: 2 g x |o 3 1o
end No. 810 | 10.00
- y 27 bis o - Light yellowish brown (2.5Y/6/4), siity fine to
B _/j - coarse SAND with occasional angular medium
- 2% 1045 s to coarse gravel of moderately strong granite.
u /?? 72bis 27 o - (FILL)
: Jd -
= 11 /7 52 bls » i o
i 74 :
E 7 48bls 8 Wi B
: /. :
= 12 7 73 bls % 126 5
: 74 :
B ?/V 58 bls % % -
: 74 :
= 13 /?V‘ 84 bls 3 i 5
E Z 38 24 ..ﬁ.ﬁﬂ_:
E ?5— 56 bls 38 e - Soft to firm, light yellowish brown (2.5Y/6/4),
B / 10,08 B 13 dappled light grey (10R/7/1), sandy silty CLAY
- 14 4 40 sl = 04 with occasional subangular coarse gravel of
B //GV 71bls 41 g E s \modera(ely strong granite and rockets of sandy
s - o clayey silt.
é j jayey silt. (FILL)
E 4 - =1T—1
- 78 bls 2 1% S =1y Soft to firm, dark grey (5YR/4/1), silty CLAY with
E - L some shell fragments and occasional rockets of
| [
- ] - [—1—] sandy silt. (MARINE DEPOSIT)
= 16 4 a4 ] . =
- ?ﬂ" 61bls 45 2 =
C / o e
- 4 1545 - 15501 i)
- ?7‘ 107 bls pr i %_}g_gﬁl:_'._, Stiff, light brown (5YR/6/3), siity CLAY.
E é - Sypdler (ALLUVIUM)
- 16 — 110 s . 03 N e 15.50 - 15.6m : With marine silty clay infilled
5 : 3/ C == within alluvial cracks.
= B =1—1
B = llermt)
E & ?T 85 bls o b 4275 F 1885—— 1
5 2.20m % £ .T+—. Eirm Itodsltiiffﬁllighl yellowish brown (2.5Y/6/4),
- b . 45 i - il appled light grey (10R/7/1), silty CLAY.
ol . S B \(ALLUVIUM) ) 7
E [l End of investigation hole at 17.00m.
- 18 -
- 19 i
- 20 - 20.00
|  Small Disturbed Sample | standard Penetration Test REMARKS
Plelon sample \/ In-situ Vane Shear Test LOGGED P.
% U76 Undisturbed Sampls % Emzablllz't:e? B} PZhang
U100 Undisturbed Sample : T::;a’“r SU'N; DATE 15111/2010
Mazier Sample x Packer Test E—
76mm Vibrocore Sample T Impresslon Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Waler Sample S S
Vibrocore Sub-sample & Slandpips DATE 1911112010
SPT Liner Sample & Plezomeler Tip —_—

FGS Job No.: 10 0195 05



GROD DRILLHOLE RECORD HOLE No. L106BH-A
|, r—|
CONTRACT No.: KL/2009/02 SHEET: of
Eemmmm/pNam SERVICES LTD T 1 3
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839672.55
MACHINE & No.: FDR-32 N 819621.69 DATE from:  22/10/2010 to  01/11/2010
FLUSHING MEDIUM:  Dry Drilling ORIENTATION:  Vertical GROUND LEVEL + 4.65 mPD
Water =
@ §|Level| o e | 2| % Samples ?g E
og|e2| M| oz Tests 3% 83| 2 | Description
= 9 | g | Shift |8 2al & 21 g
E0|8a TE 0| 0|9 |- z o) 0 2 | B
G S8 |stat |28 - | o | 2 |« 3o
end No. Type Depth] 485 | 000 | .
fmmm SW - 4 ,4 Grey (7.5YR/6/1), CONCRETE.
B - B
B 1| o= | pegloads | ool
- _ - Grey (7.5YR/BI1), silty fine to coarse SAND with
E = C some angular to subangular fine to coarse
- = - gravel of weak to moderately strong granite, tuff
1 2 8 &
[~ o) . and occasional glass and brick fragments. (FILL)
g s| = |18 =
:mmo y’" o 23bls 2 % 5
- A . iy -
[ 0 B9 bls 250 -
A 3 7 265 :_
[= iy 103 bls B L -
= 0.40m /W o
E 1;210 9 345 C
57102010 2.10m ?’ 35bls 10 350 C
| [ I
B 3
= ?ﬁ' 44 bls U 400 "
- /) , -
B 3;13 16 bls b e E
B A C :
:_ - ?{r 38 bls B ] B o
: A : o
B ?ﬂ" 45bls i 5% C
:_ 2 W" 44 bls 20 8% [
E y{ 33bls z b E
- 0.60m E
- 1;:’.‘6.-‘ A 2 805 -
| 28102090 2.20m 29 bls 24 7.00 B
. 0800 / -
- 745
B y 30 bls §§ 750 B
- o . -
= g ?T 43 bls E s -
E y B2 bls S o4 C
- ) . -
— 9 ?r 33 bls 3; ] N
E ?ﬂ‘ 93bls o i [
- 10 sss| 535 [ 1000
|  Small Disturbed Sample }  Slandard Penelration Test REMARKS
% Piston sample V Insitu Vane Shear Test LOGGED P. Zhang 1. An inspection pit was excavated to a depth of 2,00m.
U76 Undisturbed Sampls % Permeabilly Test — | 2. U100 samples were sent to the analytical laboratory from
U100 Undisturbed Sample . ::::imes'zg:yﬁ DATE  oAi4/2010 la,gglg‘:gm. 18501385, }g.uo-}g,j:gm, 14,50 4.ng,
v i e 5. .45m, 15.50-15.95m, 16,00-16.45m, 16.50-16.95m,
Mazier Sample [ Packer Test 17.00-17.45m, 17.60-17.95m, 18.00-18.45m, 18.50-18.95m.
4T} 76mm \ibrocore Sample T Impression Packer Test CHECKED SM.Pyle |  19.00-19.45m, 19.50-19.95m, 20.00-20.45rm, 20.5D-20.95m,
$ 100mm Vibrocore Sample A Water Sample 21.00-21.45m, 21.50-21.95m, 22.00-22.45m and 22.50-22.95m.
Vibrocore Sub-sample 4 slandplpe DATE 12/11/2010
ﬂ SPT Uner Sample & Piezomeler Tip e —

FGS Job No.: 10 0185 05




RO DRILLHOLE RECORD HOLE No. L106BH-A
Bl e
B N GEOTECHNICAL
ﬂl SERVICES LTD CONTRACT No.; KL/2009/02 SHEET: 2 of 3
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839672.55
MACHINE & No.: FDR-32 N 819621.69 DATE from:  22/10/2010 to 01/11/2010
FLUSHING MEDIUM:  Dry Drillin ORIENTATION: Vertical GROUND LEVEL + 4.65 mPD
ry g
Water =
o 8 [Level| ol el Samples § E
a ‘0 ol ® ° e ) =
po |22 S(mt sEl x| x| Tests B sl & [ 8 Description
=885 st g% ololg|- il B I
Sa|os|flEe k|| e |u o 53 1000 | = | ©
- 2 165His * E As sheet 1 of 3.
5 /A E
E y 120bls o E
11 /jl 3g :
B y‘ 110 bls 40 -
B 0.90m A -
- 183})0 Z/_ 4 C
| 29/10/2010 ‘,G{{‘m 7;1 89 bls 42 :
E 0800 / C
12 < a E
5 y 72 bls 44 B
E /) -
E y 98 bis e I
E 13 Z 005 [
= 393 1 59 bis He : - Light brown (7.5YR/6/3), silty coarse SAND with
B / - occasional angular coarse gravel and cobbles of
- < 2 45| 885 [ 1350 concrete. (FILL)
B a b ® B Soft, dark grey (5YR/4/1), slightly sandy, silty
- é E CLAY with occasional angular coarse gravel of
- 14 19 bls Al oo (--9.39 = 14.04] concrete and asphalt. (FILL / MARINE
: 7z E Fis] | \INTERFACE?) /]
- / 3 S & T Soft to firm, dark grey (5YR/4/1), slightly sandy,
- Z » 27bls 54 - — I silty CLAY with some shell and coral fragments.
E - / B Z":‘ , (MARINE DEPOSIT)
-~ 15 1~§>-00 <] 55 & =1
: PW L aom ?‘ 72ibls 5 1055 I 15.20] =1 =
- “at / - iy Firm to stiff, greyish yellow (2.5Y/7/3), silty
izl 18:00 4 - | -10.85 [ 1550 —=! CLAY. (ALLUVIUM)
| 230/1072010 2.00m 30 bls 58 L —— o . . .
- at a p - == 16.20 - 15.50m : With marine clay infiltration to
- 08:00 / C === alluvial cracks.
E 16 a:r 55 bls & C il
- - |
; /) S Sy
B y 85bls ] E =y
5 g o el
- 17 /J 63 g _—‘-:_—'
= 83bis 84 ks ===
= 2 =1 — |
: 7 i} s
& 93bls p = ypllay
- 3 A - Syt
- 18 /4 & e
[ aw A 15bls 68 - I —
E /) - __:'_'__:
E £ g Sl
2 ?ﬂ‘ 20bls % C _+ - 1- —Jr
- 7 /| S S
3 ap‘ﬂ 20 bls o :_ :._:_I_:
E “ S I
E ?ﬂ’; 28 bls [ C [l=d
- 0.80m % B
L. ~n 1_;50 A wpesl 4535 [ 2000 R
Small Disturbed Sample | Standard Penetration Test REMARKS
Piston sample V  In-situ Vane Shear Test LOGGED P. Zhang
U76 Undsturbed Samle % Pormestiy st —_——
U0 UngsuumedSanple Tetedfowe Sirvey DATE  04/11/2010
azier sampla Packer Test
76mm Vibrocore Sample j: Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample SRS S
Vibrocore Sub-sample f Standplpe DATE 1211112010
SPT Liner Sample !_ Piezometer Tip —_—n

FGS Job No.: 10 0195 05



i

FUGRO
GEOTECHNICAL
AN SERVICES LTD

DRILLHOLE RECORD

HOLE No. L106BH-A

CONTRACT No.:

KL/2009/02

SHEET: 3 of 3

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD:

Rotary Drilling

CO-ORDINATES:
E 839672.55

WORKS ORDER No. NIL

MACHINE & No.: FDR-32 N 819621.69 DATE from:  22/10/2010 to  01/11/2010
FLUSHING MEDIUM:  Dry Drilling ORIENTATION:  Vertical GROUND LEVEL + 4.65 mPD
Water ° S
Q -
P 8 L(er\rlsl # o | 2| = Samples § 5| = - B
22| V|l 2 | ¢ | O Tests T2l 5| 518 Description
E8|ag IS o|o|o]- 28 8| 5|3
Sa o5 |8 se Flaelmf i 1535 [2000 [ = | ©
LOAaI] e y 250is [ - As sheet 2 of 3.
- 08:00 A -
o L4 -
N y 33 bls 76 L
p /1 :
- 21 702! 27bls # n
i i, o a5 | 2150
5 ?T 55 bls 82 i - Firm to stiff, light yellowish brown (2.5Y/6/4),
B / C ; slightly sandy, silty CLAY. (ALLUVIUM)
- 22 £ - 17.35 [~ 22,00 i
5 ¢a 120 bls 84 - A Light yellowish brown (2.5Y/6/4), silty fine to
N / = : medium SAND. (ALLUVIUM)
N 5% 4 - ;
i ﬁw 33 bis % .
N 0.80m / - f
(012 1aa-{)o = 32 sl 1835 23,001
- - End of investigation hole at 23.00m.
" 24 =
" 25 =
" 26 -
27 -
[ 28 -
- 29 2
L 2p - 2000
|  Small Disturbed Sample | Standard Penetration Test REMARKS
B  Fiston sample \V  In-situVane Shear Test LOGGED P. Zhang
V| U768 Undisturbed Sample & :rnrmeahlllly'l'a;l . e
U100 Unishacti) Samee 1 Tt vk DATE  04/11/2010
Mesier Sempla {  Packer Test
7Bnem/Ibeseora Semple T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
Vibrocore Sub-sample § Standpipe DATE 121172010
SPT Liner Sample A Piezometer Tip —

FGS Job No.: 100195 05




GROD DRILLHOLE RECORD HOLE No. L106BH-B
mfle—————
iﬁ- g%%??CHNICAL
Q SERVICES LTD CONTRACT No.: KL/2009/02 SHEET: 1 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839673.02
MACHINE & No.: FDR-32 N 819621.36 DATE from:  02/11/2010 to  05/11/2010
FLUSHING MEDIUM:  Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 4.62 mPD
Water _
- g |Level | o el | Samples § E
0 ‘B L > B —
o0 |8 m | gl x|l x| 0 Tests = 22| Description
= o |5 = | Shift |85 O} L [ 9
T |8 S |say|EE O | © [« 2 X | 0 2B
aa [0 o S| - | » | x |u a4 |0
end Mo T M 462 0.00
L021120101 SW - Light yellowish brown (2.5Y/6/4), siity fine to
N E coarse SAND with some angular fine to medium
K 1| o= | s 5 gravel. (FILL)
1 2|8 | C
: s = |18 .
:_ 2 - 4 185 :_
N yﬂ 70 bls 5 200 :
E 3@ 79 bls ? % L
:_ 3 _,,,é B 285| 1,62 - 3.00
- y" 35bls 9 a0 - Firm, light yellowish brown (2.5Y/6/4), silty clayey
i / H fine to coarse SAND with occasional angular fine
Jt ko 245 - to medium gravel of moderately strong granite
B 727 19bls " s - and some organic waste odour. (FILL)
;' 4 /3DH 32bis 12 ® E
: ?vr 36 bls b i g
- 1.40m ¢
N at A e 4585 .
o100 250m | [ A58 34 bls 7 89 n
: | U :
N . o 8 545 3
i ayz 38 bls 18 650 o
: /] _ -
I & ?r 40 bls 2(1’ b u
- /] -
- ?‘Z" 26 bls §§ 0% N
- & ‘ N
= g 392 29 bls Er 7% -
E /391; 22bls E 7% E
:_ B A 2 75| -3.38 - 800 : _ ] _
X Z 1 23bls 29 o L Soft, grey (7.5YR/6/1), sandy clayey SILT with
N / - occasional coarse gravel of asphalt, concrete,
x A 0 845 - ceramic wood fragments. (FILL)
N agm 28 bls a 850 L
:_ 9 A 2 ses| 4.38 - 2.00
B A58 54 bls 3 800 - Light yellowish brown (2.5Y/6/4), clayey silty fine
- / & to coarse SAND with some angular fine to
- A " 845 A medium gravel of moderately strong granite.
B y— 35bls s sy = (FILL)
: 4. a A 895) -5 3R : 10 qﬂ
é Small Disturbed Sample | Standard Penstration Test REMARKS
S| Pliton sample YV haluVaetineon LOGGED P. Zhang 1. An inspection pit was excavated 10 a depth of 2.00m.
U785 Undisturbed Samplo % P‘"““”mm{’r‘ I 2. U100 samples were sent to the analytical laboratory from
U100 Undisturbad Sample Prassuren DATE 06111/2010 13.50-13.85m, 14.00-14.45m, 14.50-14.95m, 15.00-15.45m,
7] Mazier Sample 1 Telavievar Survey = 15.50-15.95m, 16.00-16.45m and 16.50-16.95m.
é P ] Packer Test
1y 7emm Vidrooore Sample T Impression Packer Test CHECKED S.M. Pyle
? 100mm Vibrocore Sample A Waler Sample -
Viaeocons St satpls g Standplpe DATE 121172010
[[ sPT Liner sample A  Piszomeler Tip S

FGS Job No.: 10 0195 05




(6 R 6D DRILLHOLE RECORD HOLE No. L106BH-B
[~ ] -"-A
] glégl;gCHNICAL
mesm/pNem SERVICES LTD | CONTRACTNo.  KL/2009/02 | SHEET: 2 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839673.02
MACHINE & No.: FDR-32 N 819621.36 DATE from:  02/11/2010 to 05/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 4.62 mPD
Water| o =
0 |Level | o Samples | & =
@ N = o D\ﬂ X —
2 6 E’E S(rt:)ﬂ 5E Z:_ x| o Tests § % % g 8 Description
aa (oo |0 s - | @ w o, pesth| -538 | 1000 | < | ©
v 08 40 bls % ooy e RRE AS sheet | 0F 7
: [ 20m &" 37 g RHRR As sheet 1 of Z.
(142010 i //l 38 1048 C
[Dari12010 2.50m ?E' 44 bls 39 Tosq L
= ' -
- 11 DBE:OD / r
1088
e ?ﬂ‘ 67 bls 8 1 o
; ;EEJ 60 bls 8 e -
12 % i Spm
E y" 53 bls p 125 1
- 13 A s B ool 638 | 13.00 . -
- 7 - Light grey (10R/7/1), anguiar COBBLES of
5 o wx N moderately strong granite and concrete. (FILL)
& " 1350888 | == s
- 30 bls - Soft, grey (7.6YR/6/1), sandy, very clayey SILT
N / C with occasional coarse gravel of concrete. (FILL)
[ 14 4 50 1l 038 [ = = -~ - -
- ;W 19bls 51 ’ - Lo Soft, dark grey (5YR/4/1), sandy siity CLAY with
C / C _—,“@ many fine to coarse gravel and cobbles of shell
[E P 52 1445 o Syl and coral fragments. (MARINE DEPOSIT)
C 22bls 53 g L -
3 1.60m 3 - gy
- . 7 17 Y BT I e —
r 1800 £ 54 1488 o s Firm, iight greyish yeliow (2.5Y78/3), siightiy
oeruzoio 2,5ﬂ?r‘ﬁ 7“"' 18bls 55 - - wrplley sandy, silty CLAY. (ALLUVIUM)
- 08:00 /i - Syl
N 4 s 154 C Erling:
B y 33 bls 57 1880 - l—— 1~
i S S
— 16 W‘ 35 bls b 1a% s _1_+j
- = f— | i
[ i N ]
. ?r 34 bls 1 1850 1 ‘_"4’—_
B 2,00m r —=1—"1
N W at // - ==
A 1;.00 18:00 4 82 1ssl 1238 I 17,00 =
S - End of investigation hole at 17.00m.
- 18 -
I~ 19 -
- 20 - 2000
|  Small Disturbed Sample | standard Penetralion Test REMARKS
B Piston sample V  Imsitu Van Shear Test LOGGED P.zh
U7 Undisturbed Sample % :‘fmmﬂ":;'ﬁ:‘m ~oee
U100 Undisturbied Sample e DATE  D5/11/2010
MarerSample i Soiiiaoto
] 78mm Vibrocare Sample T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Waler Sample -
? Vibrocore Sub-sample 4 Standpips DATE 1211112010
SPT Uner Sample ﬁ Plezometer Tip -

FGS Job No.: 10 0195 05




FUGRO

DRILLHOLE RECORD

HOLE No. L110BH-A

GEOTECHNICAL
SERVICES LTD

I

—L

CONTRACT No.:

KL/2009/02

SHEET: 1 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839529.15
MACHINE & No.: FDR-32 N 819774.61 DATE from:  05/11/2010 to  10/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 4.31 mPD
Water =
@ g [Level| o e | Samples § £
7] ‘B @ R £ Q °
oo |22/ M| 0|5 |a Tests 3T B2 |o Description
£ o5& | shift|g5 c3 8| &8
=0 | &8 & 85l 0|0 | 9|~ 3| o @ | B
G |O8|(staVZh| - | o | x| S1lo
end No. Type Depth| 4.31 | 0.00
:nwm:ol sw - 404" Grey (7.5YR/6/1), CONCRETE.
- - AR
B 1| = | pgl28 0.50f" 4x = ‘
- = - Grey (7.5YR/6/1), fine to coarse SAND with
B 3 g many angular fine to coarse gravel, cobbles and
- 1 2 S 08 = boulders of moderately strong to strong granite.
B % ' B (FILL)
- a| = |14 -
[wyimnn) 4 1¥|-261 [ 170
[owi 12010 // ' - Grey (7.5YR/6/1), anguiar COBBLES of
I " moderately strong to strong tuff and granite.
- - (FILL)
- é ~ -
F 3 g | .0l E
B il g
|- o =
N 350|081 [T 350 S - ER—
- 84 bls 5 - Grey (7.5YR/6/1), silty fine to coarse SAND with
» / N some angular fine to coarse gravel of
- 4 s 8 ses| 031 |- 400 moderately strong granite and brick. (FILL)
= | AG8 42bls 7 400 -
- /q - Very soft to soft, dark grey (6YR/4/1), sandy
B /, o 048 » A clayey SILT with many angular fine to coarse
: azbls g P - gravel of strong granite, concrete and iron wires
N : 3 u _\and with organic odour. (FILL) /_
- 5 A 1o 485 EX Dark grey (5YR/4/1), clayey silty fine to coarse
g yr 27 bls - 500 n SAND with many angular fine to coarse gravel of
N / N strong granite, brick and concrete fragments and
- 4 2 sl 1,18 [ 8 with organic odour. (FILL)
- g 27bis 17 s B
- /u - Soft, light olive grey (5Y/6/2), sandy clayey SILT
B / C with some angular fine to coarse gravel of strong
[ 6 4 u - C i i FILL
- y 28 bls I 600 " granite, concrete and iron fragments. (FILL)
E aw 32bls b b ;
- /) " .
= d ?ﬂ‘ 35bls 19 700 [T
E ) ; -
N ;;EU 17 bls 5‘1’ % L
5 . ?z{ 24bis £ ] -
- 1.50m L
: 1 Ba':lﬂ A 24 045 C
30 2010 2.10m 7/-’"@'“ 31bls 25 esg B
- at -
- 08:00 /] N
F 9 A -~ e e T -
B a;ﬁ 38 bls 27 k - Firm, light yellowish brown (2.5Y/6/4), sandy
N / C SILT with occasional angular fine to medium
- P - .45 r gravel. (FILL)
o ?Z‘ 38 bls 29 5y L
B 10 A om| -569 - 10.00
| smal Disturbed Sample | standard Penstration Test REMARKS
B Fiston sample V  in-situ Vane Shear Test LOGGED P. Zhang 1. An inspection pit was excavated to a depth of 1.70m.
UT8 Undisturbed Sample % Permasbilty Test — | 2. U100 samples were sent to the analytical laboratory from
U100 Undisturbed Semple EissuRuiotel Jobt T T 4,00-4.45m, 4.50-4.95m, 5,00-5.45m, 5.50-5.95m, 12.00-12.45m,
V) Mazior Sample § Do Sy === | 12.50-12.95m, 13.00-13.45m, 13.50-13.95m, 14.00-14.45m and
o] JekivR ionk Sy T impression Packer Test CHECKED S.M. Pyle 14.50-14.95m.
100mm Vibrocore Sample A Water Sample -
? Vitimoore Sub-sample fi  Standplpe DATE 181112010
SPT Liner Sample & Piezomeler Tip ————

FGS Job No.: 10 0185 05



GRO DRILLHOLE RECORD HOLE No. L110BH-A
-l—-—,.,
iﬁ' glégl;gCHNICAL
Em—/aN SERVICES LTD | CONTRACTNo:  KLI2009/02 | SHEET. 2 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839529.15
MACHINE & No.: FDR-32 N 819774.61 DATE from:  05M1/2010 to 10/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL +4.31 mPD
Water| o =
E
O | Level Samples | 8 =
a N 2| e R | R =
pE|2E| M) e x| |0 Tests 2B B |e Description
EL Qg stalnl gg O [ g o e B I
2 1©°%°| ond Z @ No. Typa Depth| 569 | 1000 | = °
i ?a 30 i - As sheet 1 of 2.
E ?ﬂ' 32bls 3 1% B
: > :
o 1 aga 30 bis kS % E
r ?ﬂ" 38 bls ¥ e -
12 z 2 o IO . ity CLAY wif
- Z @ 24bls £ - = Soft to firm, dark grey (5YR/4/1), silty CLAY with
B by B some shell fragments and pockets of sandy silt.
- _ o 1245 F (MARINE DEPOSIT)
H ?T 28 bls 41 1250 B
¥ /) 2
- 13 yr 22ls P i B
E // 24 1) -8.19 - 13.50 e . T
E y’" 15bls 45 T - Soft to firm, olive grey (5Y/5/2), mottied yeiiowish
|5 / 5 brown, silty CLAY with marine sandy clayey silt
- 14 £ % 1308 E: infilled within alluvial cracks. (ALLUVIUM)
[ agz 20 bls 47 1400 B =
5 | 909 " 1430/
- A " 1445|1018 [~ 14,50}~ = 14.30 - 14.50m : Sandy clayey SILT.
B 158 18bls 49 Ve = g -1 . > -
_ vom| 7/ C Light yellowish brown (2.5Y/6/4), locally light
- § at A o - . grey (10Rf7/1), silty fine to coarse SAND with
Cooilan] 15.00 | 18:00 50 1aml - 15.00f. 4 1= some rounded fine to coarse gravel of
E z \moderately strong granite. (ALLUVIUM) r
E ; End of investigation hole at 15.00m.
- 16 =
F 17 =
- 18 -
F 19 o
N C
v q F 20.00
é Small Disturbed Sample | Standard Penatration Test REMARKS
Piston sample \/ In-situ Vane Shear Test LOGGED P.Zzh
¥l u7e Undisturbed Sample T iaﬂmblﬂfve:} “ o
i remeler Te:
7 ;’A‘D‘I’ U;"s‘”l“’“ Sample ¥ Mg Sivay DATE  12/11/2010
: azier Sampie §  Packer Test
v 76mm Vibrocora Sample T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Semple A Walter Sample -
? Vibrocore Sub-sample A standpipe DATE 18/11/2010
ﬂ SPT Liner Sample 4 Piezomeler Tip —_—— e

FGS Job No.: 10 0195 05



GROD DRILLHOLE RECORD HOLE No. L110BH-B
s
2 CONTRACT No.: :
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839528.77
MACHINE & No.: FDR-32 N 819774.94 DATE from:  11/11/2010 to  13/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 4.32 mPD
Water =
- g Level | o e || = Samples ?g E
o B L - S o b
oo |28 m [ sy | | O Tests = 22| Description
E o sE| shft s E Q D 0] [ b -]
ToIRE stary g 5| O | O [« 2 | O 2@
oo |[Oo end ot (7] X |w No. Typs Degit| 432 | 0.00 - O]
12010 sw - 44 Grey (7.5YR/6/1), CONCRETE.
: - LSS
- 1o | 84382 i e ——— s
= & - Grey (7.9YR/b6/1), slity Tine to medium SAND
[: = = with some angular fine to medium gravel,
-1 2 8 8 - cobbles and occasional boulders. (FILL)
E g -
E 3l s |14 -
B - a L lypl282 [ 170 —
- % ' - Grey (7.5YR/6/1), light yellowish brown
- 2 — (2.5Y/6/4), angular coarse GRAVEL and
- Vi b 5 COBBLES of moderately strong to strong tuff,
B 4 : granite and brick. (FILL)
- —— 250 =
: 0 é > - .:}’ 3
B N ]
- 3 500 - et
: 2z o -
: dael  F
E 0 ! - et
__ 4 w0032 I 40 - e e
- y 22bis i - Grey (7.5YR/6/1), siity fine to coarse SAND with
[ o / = occasional angular fine to medium gravel of
- " A X - moderately strong tuff and granite. (FILL
2 ao010] 2.40m y’ 29bls ? b = Y S f (At
- a‘ =
E 08:00 =
[== 5 / 8 P -
N ?H' 10bls 9 . -
E ?ﬂ" 20 bis :? 3% E
; ) : -
L B ?U‘ 21bls 2 °% 5
[ A 5
5 ?ﬂ" 31 bls b ] -
; /] . :
= 7 ?U‘ 44bls ¥ 7o 5
E é 18 T =210 - 7.504 - =
- ZFW 35bls 18 ’ - Grey (7.5YR/6/1), silly fine to coarse SAND with
N / " some angular fine to coarse gravel of
- 8 /] bo 705 al moderately strong tuff and granite. (FILL)
= ?ﬂ" 36 bls 21 800 -
3 /) 8
- ?ﬂ" 47 bls A 2% -
5 4! a
E 9 ?r 44bls e 0 5
: yﬂ‘ 15 bls S ] L
- 40 A sssl 568 F 10.00%
|  small Disturbed Sample | standard Penetration Test REMARKS
B Fiston sample Vit Vana Shear Test LOGGED P.Zhang 1. An inspection pit was excavated to a depth of 1.70m.
¥l 76 Undisturbed Sample % Permesblity Test — | 2.U100 samples were sent to the analytical laboratory from
U100 Undisturbed Samplo Pressturomeler Jes DATE  1811/2010 12.00-12.45m, 12.60-12.95m, 13.00-13.45m, 13.50-13.95m,
V) Mazier Sample § Toleviawer Suney 14.00-14.45m, 14.50-14.95m, 15.00-15.45m and 15.50-15.95m.
g ackel
V5 78mm Vibrocora Sample T impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Waler Sample -
Vibrocore Sub-sample & Standplpe DATE 18111/2010
SPT Liner Sample & Plezometer Tip

FGS Job No.: 10 0185 05




DRILLHOLE RECORD HOLE No. L110BH-B

FUGRO

GEOTECHNICAL

Emmmmm/oNe SERVICES LTD CONTRACT No.:

KL/2009/02 SHEET: 2 of 2

|

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839528.77
MACHINE & No.: FDR-32 N 819774.94 DATE from: 11/11/12010 to  13/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 4.32 mPD
Water o T
Q | Level Samples | § -
n N 8 e = =x - o
28|22 M e = |z |0 Tests 32/ 8% e Description
E0 |8 % stay g% o|lo|C|- ¥ J| o 2|8
Sa |os |0 5= : v | K w 568 [1000 | = | ©
- N 41bis - As sheet 1 of 2.
- 2,00 N
g L /u} -
10| ‘31'%3,?,‘ ?T 43bls B
- H‘ |-
E 08:00 -
11 “ &
- agﬂ 38 bls -
- /,’ g
B a7bls N
F 12 /] 768 | 1200 3 -—_— -
3 a!ﬂ' 15bis o - syl Soft to firm, dark grey (5YR/4/1), silty CLAY with
B / N Tg'_j some shell fragments. (VARINE DEPOSIT)
" W - 1 —
N ?ﬂ" 20bls B ETT_:
8 E - C
F 13 s o
= ?ﬂ" 19bls 8 "'T_%
- bt it
N / N — 11— ||
[ 918 [* 13.50{—
L aw 2bis - - 13.50 - 13.90m : With pockets of fine to medium
4 H SAND.
- 14 A | -9.58 |” 13.90 :
- 20bls E Soft to fimm, olive grey (6Y/5/2), sandy, very
5 g - clayey SILT with pockets of marine silty clayey
B A i infilled within alluvial cracks. (ALLUVIUM)
B ?M’ 22bls I
:_15 A i dﬂ.ﬁ_ﬂ:ﬁw __ R
[£ 47 bis B Yellowish brown (10YR/5/6), siightly ciayey, siity
N o medium to coarse SAND. (ALLUVIUM)
B % 2 C
H 34bls C
: 10 A m_-ﬁ.ﬁa:moo';, S— =————— —
- r End of investigation hoie at 16.00m.
17 2
- 18 -
- 19 '_
- 20 - oo ng
| Small Disturbed Sample | standard Penetration Test REMARKS
Piston sample \/ Insitu Vane Shear Test LOGGED P. Zhang
U786 Undisturbed Sample % Pmnablleﬂfrﬂ ' ==
Pressuremeter Tes
L1100 Lindiatrba Sampls ; s oiphi Sirivy DATE  15/11/2010
Mazion Sampie §  Packer Test
76mm Vibrocora Sample T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Samplo - —ea— N
Vibrocora Sub-samplo b Standplpe DATE  18/11/2010
SPT Liner Sample & Plezometer Tip _

FGS Job No.: 10 0195 05




GRD DRILLHOLE RECORD HOLE No. L113BH-A
e |
m__ GEOTECHNICAL
I\ SERVICES LTD CONTRACT No.:  KL/2009/02 SHEET: 1 of 2
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841615.89
MACHINE & No.: FDR-32 N 817821.17 DATE from:  15/11/2010 to  18/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL +4.30 mPD
Nater - €
" B [Level ¢l < o | = Samples | @ N =
2 o 2 E m | £ ; ; o Tests § [ ﬁl g g Description
Z g 2a Shift m% ¢ 0|0 |- r 4 [a] o ©
ad |5 g|stat Em F|lo|e|w S 1o
———-end te. Type Dephl 430 | 0.00 S —
ienzoiel SW - Grey (7.5YR/6/1), CONCRETE PAVIORS.
E 400 " 030
- 1| = |sg - Light yellowish brown (2.5Y/6/4), silty fine to
N E coarse SAND with some angular fine to coarse
N = o gravel and cobbles of granite, (FILL)
E- 1 2 g R o
B % ’
N 3| = |18 -
- Dy =
& o u
[ | 08:00 | 4 o230 [ 2, — —
1711112010 - Pinkish grey (7.5YR/7/2), angular coarse
& 1 B GRAVEL and COBBLES with some medium
- V1 - gravel of moderately strong to strong granite.
- o r B (FILL)
B ; B
=3 |/ —
- y —1— 345 2
5 Y C
L U C
E ,x C
- 4 20 o
8 q N
E A -
- —— 450 -
F 5 -
: 8 = -
E —1— 5685 E
6 ﬂ o -
- 1 i | -1.98 |- 628
B 7 628 N Pinkish grey (7.5YR/7/2), angular COBBLES and
- % | BOULDERS of strong granite. (FILL)
B e -
-7 / -
= —1— 715 5
B /] B
E j;s ™ -
E 8 / ——7.90 i
:— 9 —1— 9.03 :—
; ﬁo & C
: 10 4 570 - 10.00
|  Small Disturbed Sample | standard Penetration Test REMARKS
B Fiston sample Ve i Ty} LOGGED P.zh 1. An inspection pit was excavated to a depth of 2.00m,
Pl u7e Undisturbed Sample T Permeabiity Test = 2. 100 al;am Iespmre sent to the analyticaplul-.sbaratc from
U100 Undisturbed Sample XX Pressurometer Test DATE 1811172010 12.00-12.45m, 12.50-12.96m, 13.00-13.45m, 13.50-13.95m,
V) Maler Sample 1 Tolsviowor Survy LU AL 14.00-14.45m, 14.50-14.95m, 15.00-15.45m, 15.50-15.95m,
& Packar Teal 16.00-16.45m and 16.50-16.95m.
1H  76mm Mibrocore Sample { Impresslan Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
Vibencors Subitemps g Standplpe DATE 091122010
SPT Liner Sample & Piezometer Tip —_—

FGS Job No.: 10 0185 05



GROD DRILLHOLE RECORD HOLE No. L113BH-A
=T
B Namm GEOTECHNICAL
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841615.89
MACHINE & No.: FDR-32 N 817821.17 DATE from: 1511/2010 to  18/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 4.30 mPD
Water - T
@ 9 |Level | o 3 Samples | § =
N | o = -
o ¢ _E_’ﬁ m | el = Z a Tests 22 ?% g o Description
2 g 89 sSt;I::t, E% o|lo| Q|- 4| o o | @
il A " i Al M Ml No. Type Deptn] 570 | 1000 | = | ©
- /‘" ——10.10 - As sheet 1 of 2,
o V] :
- / -
E 4 B
B LA ~ Ef
- 11 4% .
N 1A -
g 4 7
u W 720 [ 11
- o 5 150 . = —
- 7/ 51bls - Dark grey (5YR/4/1), silty fine to coarse SAND
B s, i A 7 with some shell fragments. (FILL)
'm‘!aml 12, 18:00 nesl -7.70 [ 12,00k
Leieotl PW [ Z.10m 7’“’ 26 bls 7 120 - Soft to firm, grey (7.5YR/6/1), sandy clayey SILT
g 088':)0 ‘é [ with occasional angular coarse gravel of fresh
= ' = 1248 N granite and some shell fragments. (FILL)
2 % 28 bls : 125 B
:_ 13 10 1288|870 - 43.00
- Z? 39bls i 1o - e, 1 Dark grey (5YR/4/1), slightly clayey, silty fine to
E / N 7 coarse SAND with some coral and shell
- =1 19.48 B :j 5 fragments. (MARINE DEPOSIT)
5 7?‘ 36 bls 2 125 L5y g
L 13 - '
- 14 7’ w— 1 LY F &
N é B - g
o —_— 8 14450 10,20 [~ S % _
- 7 47bls 17 s - S Grey (7.5YR/6/1), slightly silty fine to coarse
X é i il = SAND with some shell fragments. (MARINE
15 18 1485 o L DEPOSIT)
E y’ 48 bls 19 1500 [ 5 b
- é 190 | 1s.a0f 15 — S
E aﬁ 45bls S - - T Soft to firm, light yellowish brown (2.5Y/6/4),
o L dappled light grey and reddish brown, slightly
B /] B silty, sandy CLAY with marine sand infilled
" 16 y 25 bis z 1658 - alluvial cracks. (ALLUVIUM)
" % :
- 2850 2T6is 2 b —
- 1.20m /?/ - -
£ 1Sh0 = % sses] 1270 [ 17,004 1—1
- ! - End of investigation hole at 17.00m.
- 18 o
F 19 E
- 20 C 20,00
|  Small Disturbed Sample | Btandard Penetration Test REMARKS
B Piston sample \/ In-situ Vane Shear Tast
P U76 Undisturbed Sample & PermeabltyTost LOGGED P.Zhang
U100 Undisturbed Sample Erpasureireter. Tex
ot tomite % ﬁx’m‘m DATE 19/11/2010
V) 7Bmm Vibrocors Sampla T impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
Vibimaors SUb-sample g Standplpe DATE  09/1212010
SPT Liner Sample ﬁ Piezomeler Tip _—

FGS Job No.: 100195 05




GROD DRILLHOLE RECORD HOLE No. L113BH-B
i [ i
iﬁ glégl;gCHMCAL
Eemmmm/aNem SERVICES LTD | CONTRACTNo.  KL2009/02 | SHEET: 1 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841616.27
MACHINE & No.: FDR-32 N 817820.59 DATE from: 18/11/2010 to  20/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 4,32 mPD
Nater| =
o | Level Samples 3 -
2 o Fl e | w | ® S| s
2 g E’é s(:?,t sEl x|z [0 Tests § 2l = g 3 Description
8|28 qaw g5 oo Q|- G-
da og |V EE| - | o | @ |u No. Type Deptn| 432 [0o0 | = [ ©
ETRI0| SW —4-22—- Grey (7.5YR/6/1), CONCRETE PAVIORS.
- = o Light yellowish brown (2.5Y/6/4), silty fine to
5 T o= | = » coarse SAND with some angular fine to medium
- = - gravel of moderately strong granite. (FILL)
C 1 2 (B |8 =
g sl = | s C
2 - 4 Ly lpysl232 [ 2.00 e N —
e % - Pinkish grey (7.5YR/7/2), light yeliowish brown
B % B (2.5Y/6/4), angular BOULDERS with some
E / 88 N cobbles of strong, occasionally moderately
E i /55 - strong granite. (FILL)
- N C
_"]ﬁmwl 2.20m 7 238 o
- t -
: 06100 / e -
- 4 3.50 -
B [ C
: /33 TB- 1B :
- 9 3
B :: - —— 428 -
N 5 % Te-I8 C
g ——550{=118 [ 5 — e -
- - Pinkish grey (7.5YR/7/2), anguiar coarse
B /] C GRAVEL and COBBLES of moderately strong to
- 6 ﬁ: To-18 - strong granite. (FILL)
e 0 -
i 5 g
- o% 4] —1 650 -
- PW -
: 7 %5 TB-18 :
E —1— 728 E
N // -
L /4 T8-10 C
o % g
B —— 810 -
B Y H :
B /] 5
N o8 To-15 -
I /1 B
- /1 885 E
N /1 ’ =
™ " % 7 E
H k3 Te-1B 5
3 ¢ N :
[ 9.60 -
i ; To-1e -
F_1B8 P l 568 I 1000}
|  Small Disturbed Sample | Standard Penetration Test REMARKS
% Piston sampla \ g:m:;;;i:‘:’ Tesl LOGGED P. Zhang 1. Gnélaspect[?n pit was excavated to a ygaﬁtl'ﬂ gf 2?3:;1.
U78 Undisturbed Sample T | 2.U100 samples were sent to the analytical laboratory from
U100 Undislurbed Sampls & Pressuremeler Test DATE 221112010 11.50-11.95m, 12.00-12.45m, 12.50-12.95m, 13.00-13.45m,
] Mazler sample I Telaviewer Survey e 13.50-13.95m, 14.00-14.45m, 14.50-14.95m, 15.00-15.45m,
1 76mm Vibrocors Sample :%: ﬁfﬁeﬂ::'pmms. CHECKED S.M. Pyl 15.50°45.95m, 15:00-16.45m
LIV, e
100mm Vibrocore Sample A Water Semple Sy
Vibrocore Sub-sample 4 Standplpe DATE 06/12/2010
SPT Uner Sample = Plezomeler Tip ———

FGS Job No.: 10 0195 05



RO DRILLHOLE RECORD HOLE No. L113BH-B
[l S|
= GEOTECHNICAL _ _
PROJECT:  Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841616.27
MACHINE & No.: FDR-32 N 817820.59 DATE from:  18/11/2010 to  20M11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 4.32 mPD
Water o -
E
@ Ig Level O O P Samples | @ | (=
g g EE S(Ln)ft 5E ; | o Tests § [ f‘} 8 Description
P85 |88 02|22 I 8
Qo |00 | [Fy| - | » | 2w No. Typa Deptn| -568 | 10.00 ©
- ;La i - As sheet 1 of 2.
: / TB-18 :
- % + r
E 10.65 C
:_ 11 / To-1B :_
e 1.70m ﬁ -
I~ at &
20112010 Jz%g,ﬁ_ %! 33bls 5 nap C
N “at _/'j &
z 08:00 E
E-12 o oy iumlozonl S —
- Z? 35bis 7 - Grey (7.5YR/6/1), spotted yeliowish brown,
B 1 " clayey silty fine to coarse SAND with occasional
- = 8 126 - shell fragments. (FILL)
X 13bls ] 1258 L
- | 838 [ 1270 _
- A = L= Dark grey (5YR/4/1), clayey silty fine to coarse
Ee13 10 1285 - SAND with some shell fragments. (MARINE
: ? 18 bls 1 1304 - DEPOSIT).
; Z 2 nal 918 | 13500} _ _
- s 29bls 3 Tas - Grey, slightly silty fine to coarse SAND with
[ B B some shell fragments. (MARINE DEPOSIT)
14 14 1395 =
R ? a7 bls 15 14.00 - S
E ] 18 1445 E ‘.‘:-_ .
| ?f 30 bls 17 4.5 - :_, y
E _é [ ]
" 15 7 51bls }g 156 R 2
: -// [
N 20 15,45 N
[ 25bls 21 850l -11.28 [ 15801, .
B /57 - WS Soft to firm, light yellowish brown (2.5Y/6/4),
E / oe " gty sandy silty CLAY with pockets of silty fine to
- 16 %P 23bls z 1600 N S coarse sand. (ALLUVIUM)
- C — =
B - ey
B ? 27bls = a5 E _+‘__1L
|- " =
N » = —
17l 1750 “ 2 vass] -12.68 [ 17,00f—1——§
e £ End of investigation hole at 17.00m.
- 18 o
- 19 -
- 20 - %000
[ Small Disturbed Sample | Standard Penstration Test REMARKS
Piston sam| \/ In-situ Vane Shear Test
% m:ﬁm ple _— % i o LOGGED P. Zhang
U100 Undisturbed Sample : .Fr:xm"::::' DATE 2211112010
(] Masiar Samel §  Packor Test -
b 76mm Vibrocors Sampla T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample e
Vibrocore Sub-sample §  Standgipe DATE 06122010
SPT Liner Sample & Plexometer Tip —_—

FGS Job No.: 10 0195 D5




GROD DRILLHOLE RECORD HOLE No. L115BH-A
= -"'-ﬁ
iﬁ- IC:-ELE'gl'-‘I:gCHNICAL
mesmm/Nem SERVICES LTD | CONTRACTNo.  KL2009/02 | SHEET: 1 of 3

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841351.14
MACHINE & No.: FDR-03 N 818126.53 DATE from:  08/11/2010 to 13/11/2010
FLUSHING MEDIUM:  Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 3.74 mPD
Water =
» 9 [Level| o o Samples g £
028|lod|m| 38| 2| S| £ | o -
221 2¢= o|-El x |2 | O Tests 53 & c o Description
Sg(ag|SMigs 55| o] r8| o & | B
Ga |[Sf|stti2g © | o | | g lo
end No. Tm,,,%?”’ 374 | 0.00 _
:nmmm Sw 3:84——0-46 Grey (7.5YR/6/1), CONCRETE PAVIORS.
B C Light yellowish brown (2.5Y/6/4), fine to coarse
E o |8 - SAND with many angular to subangular medium
2 % - gravel of moderately strong rock. (FILL)
-1 2 g: 5 2
: 2 :
2 3| = |14 £
itz o Ly—Jygs| s £ o ST ey e
- I - Light yeiiowish brown (2.5Y/6/4), grey
= :’/’ o, g (7.5YR/6/1), angular coarse GRAVEL and
E /ED r COBBLES of moderately strong to strong
- /] - granite, concrete, brick and occasional wood and
& 55 bls == E metal fragments. (FILL)
B 5 —F— 248 C
- 3 Z -
B /] -
B ?"} To-18 -
5 ,//‘: u
- 4 —— 3.88 -
I V) -
L. ﬁm Te-8 -
- V] E
A - —— 470 B
) /] 49 Te-18 -
B [ —— 5.16 r
; ] :
: ? 9 TB-18 :
- 6 5 6.08 -
g A I C
: ¢ -
N jao TB-18 N
C g -
BT ) 7001326 I 7.00 _
- U 85 bls - Light grey (10R/7/1), angular fine to medium
R L GRAVEL of moderately strong granite and
i 5 745 = concrete with some matrix of silty sand. (FILL)
N ?&7 91bls 7 180 N
: 7 :
- 6 T gabis ) 5% B
E 9 8% E
B Z'Z?m ) 104 bis 8.0, B
s "E”' 10 8% 500 [ nA3
g0 3,00m £ Grey (7.5YR/6/1), angular to subangular medium
B uaa-:m / - GRAVEL with occasional angular cobbles of
8 : éa == - moderately strong granite, concrete and
B - occasional wood. (FILL)
- 9,55 B
B /] Te-8 -
10 | 825 [~ 1000
| Small Disturbed Ssmple | Standard Penetration Tost REMARKS
E Fpiston sample V  InsituVane Shoar Tost LOGGED P.Zhang 1. An inspection pit was excavated to a depth of 1.80m.
Pl ure undisturbed Sample T :::"“W'VJ‘_T} J 2, U100 samples were sent fo the analytical laboratory from
U100 Undisturbed Sampla XX Pressuremaler Te: DATE 171112010 22.90-23.25m), 23.30-23.75m, 23.80-24.25m, 24.30-24.75m,
V] Mazler Sample § I - —————— | 24,80-25.25m and 25.30-25.75m.
7| 78mm Vibrocre Sample Imprassion Packer Test CHECKED S.M. Pyl
100mm Vibrocore Sample 1: hrN’“:;;; Sample _PL_
Viuoosre St damplo f ‘Standpips DATE 201112010
| P Liner Sample A  Flezometer Tip —_—

FGS Job No.: 10 0185 05




i

[ — /AN

FUGRO
GEOTECHNICAL
SERVICES LTD

DRILLHOLE RECORD

HOLE No. L115BH-A

CONTRACT No.:

KL/2009/02

SHEET: 2 of 3

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841351.14
MACHINE & No.: FDR-03 N 818126.53 DATE from:  08/11/2010 to  13/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 3.74 mPD
Water =
0 g |Level| o R [ Samples g E
7] ‘D P S S o T =
2 g gﬁ s(rr:)ﬂ s x| x| 2 Tests § g B g 3 Description
EL|88|saw(SE |2 C | rajlo | g|@
o (o |zl m | v | 2 |uw S lo
end Ne Depth| 626 | 10.00
- 792 I - As sheet 1 of 3.
B %‘e’ ’4 Te-16 B
E % B
" ~Pw —|—1o.50 5 :
E To-18 5 ¥
- 1 T 85bls 1100 5 :
B 1 1458|184 [ _11.28§ = : ST =
- Y - Grey (7.5YR/6/1), anguiar coarse GRAVEL and
- e TB-18 - COBBLES of strong granite with occasional
- | — 1180 - brick, concrete and metal. (FILL)
- 12 & TR
: 4 o :
F 13 % T E
E Z3 TB-1B E
- /J. — 1375 ; -
- 14 / i -10.26 [~ 14,00
- /y’ - . Plnkish grey (7.5YR/7/2), angular COBBLES
E vs . #;14‘30 C <5025 and coarse GRAVEL of strong granite. (FILL)
- - X
E TB-18 E
- 15 2.70m -
B at C
B ——15.26 N
| 1211172010 Z.50m L
- a‘ -
- D8:00 T8-18 C
16 %ﬁ i
B —1—16.08 B
E %0 Te-I8 E
- 17 ——17.00 -
B ¢ E
; 521 To-18 E
- 18 f -
E ; — 1822 g
E ?ID T8-18 E
:— 19 // —l—19.03 5
s /] ﬁ “-m19.35 -
5 7 C
B B8 C
.: ?\'\J ? i _1‘5 li : 20 NN
Small Disturbed Sample | standard Penstration Test REMARKS
Pislon sample V In-situ Vane Shear Test L ED P.
UT6 Undisturbed Sampls % Pomeabty Test OGGED P.Zhang
ressuremeter Tesf
7 :z?st’;:':”:“ Sampls T Telaviewar Survey DATE  17/11/2010
: P ]  Packer Test
¥ 76mm Vibrocore Sample T impression Packer Test CHECKED S.M. Pyle
100mm Vibrecore Sample A Water Sample _
Vibrocore Sub-sample f slandplpe DATE 20/11/2010
SPT Liner Sample ﬁ Plezomeler Tip e

FGS Job No.: 10 0195 05




HERD DRILLHOLE RECORD HOLE No. L115BH-A
[y
ﬂl SERVICES LTD CONTRACT No.: KL/2009/02 SHEET: 3 of 3
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841351.14
MACHINE & No.: FDR-03 N 818126.53 DATE from: ~ 08/11/2010 to  13/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 3.74 mPD
Water o =
E
® @ | Level 2 Samples | & -
N === 5| S
o o 2 2 é:?x - E ; ; o) Tests % 2 JS:‘} g ] Description
zf|2elwlss|l oo |9 |- e8] 5|8
oo |09 |y S| - | v |2 |uw No. Typa Dapn] 1628 | 2000 | = | O
p V] : - As sheet 2 0f 3.
i 0 7 bls ‘2 ¥2£ -
5 7 S
E 7 20.70 -
- 21 é To-16 -
- ba 4’—21.13 C
= A L
X f C
- 2.80m : 4 e -
5 al % ‘ E
112010 3.00m ] 200 -
E 0800 23 s z
- ] E
: g - - Soft (7.5YR/6/1) ttled yellowish b
- o 2260 - oft, grey (7. , mottied yellowish brown,
o 23 /] 42bis E - slightly sandy, silty CLAY with occasional
" - 14 225| -19.56 [~ angular and rounded coarse gravel of
- ?’ 25bls z e - moderately strong granite. (FILL)
B é i o 23.3 - 23.8m : With 150mm rock core of granite.
3 -, -zﬂ m 2;3 &!
b o34 ?f azbis b zie T Soft, grey (7.5YR/6/1), mottied light grey, sandy
= A// 2031 = =t \silty CLAY. (ALLUVIUM) A
- a4lbls 1 5432081 |- 24 e Soft to firm, light yellowish brown, sandy silty
: /’/”“/ E 1-1 T’ \CLAY. (ALLUVIUM) /]
B — 2 78 E r 1T Soft to firm, light yellowish brown (2.5Y/6/4),
E 25 ?V 39 bls 21 B e Sy 1] mottled light grey, sandy clayey SILT.
. o ‘/Z . (ALLUVIUM)
- 2520 i D bis 2 23 B 24.35m : 30mm thick, brown (7.5YR/3/4),
- 2.60m /;EZ - dessication crust.
N at L E S,
st 18:00 24— 22352208 [ 2080 T Light grey (10R/7/1), mottled yellowish brown,
- 26 - \clayey siity coarse SAND. (ALLUVIUM) [
B r End of investigation hole at 25.80m.
E 27 5
28 b
F 29 F
- a0 - 2000
|  Small Disturbed Sample | standard Penelration Test REMARKS
B ras I \/ In-sity Vane Shear Test
7] U7E°L'::;25r‘:ed Sample % mh’l::ﬂn . LOGGED P.Zhenp .
. €
4 ;‘a‘:‘i’:r’;:':::e“ Sample T Televiewer Survey DATE  17/11/2010
A 76mm Vibrocoro Sample i |mm;:: Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
Vibrocore Sub-sample A standpipe DATE 20/11/2010
SPT Liner Sample 4 Piezomater Tip —_—

FGS Job No.: 10 0195 05




GRO DRILLHOLE RECORD HOLE No. L115BH-B
|
A CONT 3 :
PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841351.74
MACHINE & No.: FDR-03 N 818126.90 DATE from:  13/11/2010 to  16/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 3.73 mPD
Water =
| Bl o oo Samples | B E
7] ! & R x S — £
gel|e ﬁ s(r) 5Bl | | O Tests § g1 3| B e Description
= aa|Shftigs || o c8 8| &% |8
S&|S8|sv ¥ P2 |5 | ¢ |& g5
| end . No. Type Deotn| 373 | 0.00
:“3““'2‘““ SW 363 o8 Grey (7.5YR/6/1), CONCRETE PAVIORS. Ve
E L Light yellowish brown (2.5Y/6/4), fine to coarse
N Ll ¥ 8 = SAND with many angular to subangular fine to
- = - medium gravel of moderately strong granite.
- 1 B | - (FILL)
: ; :
B = -
X 3| = | 14 N
- 4l lyysl 103 I 1 e _
) 0 |/ }4 B i - Grey (7.5YR/6/1), red (10R/5/8), light yellowish
E 1l 2100 183 [~ 210 brown (2.5Y/6/4), angular medium to coarse
- r GRAVEL and COBBLES of strong granite,
g - concrete, brick and occasional wood and metal
N L fragments. (FILL)
E " E 2.10 - 3.65m : No recovery.
: — 3ps|008 F
o / 2
5 0 : 15 TB-118 -
N H C
- [ o
- '/ —— 475 -
.5 ¥ -
5 V] o
| 0 128 TB-16 L
s 4 o
- L/ =
- a —— 5.82 It
6 4 r
a3 ¥’ 8
E d o
£ 2 :21 o8 r
E A o
- 2.s?m A -
S AN o
512010 PW | 2.60m 7] S -
R at 0 /3 To-m H
- 08:00 / | 7s0lazz | 7
W B 7.50 - 8.23m : No recovery.
=) -
E _l_ B.23 AELE
E 0 Te-i|e B
F 9 i’ s
- /1 n
- % %
- 9.35 =
B " g
; jzs To-18 5
10 l 827 [ 1000
[ Small Disturbed Sample | standard Penetrallon Test REMARKS
% Pistan sample VY Insita Vane Shear Test LOGGED P.Zhang 1. An Inspection pit was excavated to a depth of 1.80m.
U76 Undisturbed Sample & Fﬁ:e"““b""yl“" E 2. U100 samples were sent to the analytical laboratory from
U100 Undisturbed Sample S’I“"”"“;"Te DATE 1711112010 22.85-23,30m, 23.35-23.80m, 23.85-24.30m, 24.35-24.80m,
V) Mazier Sample é paeer Suney ST 24.85-25.30m and 25.35-25.80m.
/4 76mm Vibrocore Sample T Impression Packer Tost CHECKED S.M. Pyle
100mm Vibrocore Sample A Waler Sample -
Vibrocore Sub-sample 4 standplpe DATE 20/11/2010
SPT Liner Sample & Piezometer Tip _—

FGS Job No.: 10 0195 05



:liltann DRILLHOLE RECORD | HOLE No. L115BH-B
e e

iﬁ g%%??CHNICAL

eSS SERVICES LTD CONTRACT No.:  KL/2009/02 SHEET: 2 of 3

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling

MACHINE & No.: FDR-03

CO-ORDINATES:

E 841351.74
N 818126.90

WORKS ORDER No. NIL

DATE from:  13/11/2010 to  16/11/2010

FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 3.73 mPD
Water -
] 9 E
) 5 L(er;ﬁl el e|= Samples § S| = - B
e . Ele | x| O Tests T sl o c | o Description
Sg(gg|SIES S | o | o 23 8| 8|38
5 o | star/ 22 T o
Ga|O 3| st B F|lo ||k No. Ty Dapn| 627 | 1000 | = [ ©
= 9 3 - Pinkish grey (7.5YR/7/2), anguiar COBBLES and
B 0 N BOULDERS with some angular coarse gravel of
- ; B strong granite. (FILL)
: LA 24 TER :
N # -
11 g E
2 ¢ E
- i/ 11.36| -7.62 |- 11.38
& [ 11.35-12.38m : No recovery.
- 12 [
- ——12.38 865
- // C
- 13 ° //54 o0 -
E // —1—13.45 B
[ j B
- 14 A g
B ; 9 E
B /30 Te-18 E
B V1 r
B 1/ C
| 9 -
- 15 g -
- % ——15.10 -
B ] B
- 0 531 TO-18 &
- 2.50m [/ -
N at r
1800 { ] —1—18.00 B
| 16/11/2010 Z,50m ? -
[ at o
I 08:00 | , /as b E
i ; "
. 2 ——1885 -
C 17 / [
- /] E
5 0 ?9 e B C
E '/ s
- 18 /] -
E . ——18.18 B
B l/ 1 -
E 0 To-18 ;
:— 19 ——19.05 }
B o C
- g -
B ] . B
N p TO-1 B
i o o
- 20 124 4827 [ 2000
| Small Disturbed Sample | standard Penetration Tast REMARKS
Pistan sampla \/ In-silu Viane Shear Test LOGGED P. Zhan
U76 Undisturbed Sampls % Ry S
U100 Undisturbed Sample ,
Mt Simpis é Tdnw,-,‘,r:;m DATE 17/11/2010
4 76mm Vibrocora Sample T impression Packer Test CHECKED S.M. Pyle
100mm Vibrocars Sample A Waler Sample -
? Vibrocore Sub-sample é Standpipe DATE 20/11/2010
SPT Liner Sample &  Plezometer Tip —

FGS Job No.: 100195 05




DRILLHOLE RECORD HOLE No. L115BH-B

FUGRO
GEOTECHNICAL
———ass SERVICES LTD

!

|

CONTRACT No.: KL/2009/02 SHEET: 3 of 3

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 841351.74
MACHINE & No.: FDR-03 N 818126.90 DATE from:  13M11/2010 to  16/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 3.73 mPD
Water ~
” g |Level [ o P Samples ?g E’
9 N R 5 —
2& E’ﬁ S(mt o E ; x| o Tests % g a g s Description
LIRS stalrfl g5 09| 2 |- il g g
oo |os |0 fEE - o | e u No._Type Depth 1827 | 20,00 - |9
E % ] E As sheet 2 of 3.
: Te-18 :
[ % E
i % —1—2065 B
:— 2 o 534 Te-18 5
1 j —1 2138 C
E 0 /2 TB-1B C
: / _1L21 o0 :
- 22 y £
o 11 =
E 0 ;22 TB-18 E
f g E
- d 285 19,17 - 22,90}
- 5 =
[ 23 7, 35 bls = ) Soft to firm, light grey (10R/7/1), motiled
o / N yellowish brown, slightly sandy, silty CLAY.
. - s 2% - (ALLUVIUM)
[ 47bls 7 - phicrm
3 /;EZ 1982 - 23,55\ = I .
E /] 2002 I- 2375}=1—1 Firm, iight yeilowish brown (2.5Y/6/4), siightly
f 2 p 25 bis ; 29[ 2017 | 23,90 1 g ‘. 1 \sandy, silty CLAY. (ALLUVth
= % . Soft to firm, light yellowish brown (2.5Y/6/4),
i /) i i - 1-[ 1 I sandy clayey SILT. (ALLUVIUM).
¥ ?}’ 31bls i 5 L =T+ 23.75 - 23.90m : With some subrounded to
- /A 2082 b 24660l =l \rounded medium to coarse gravel of quartz. Va
- ' , v o uml F 3
" 25 Ey 21bls s - Light grey (10R/7/1), streaked yellowish brown,
- PW. / N R B clayey silty coarse SAND with occasional
5 2535 — " z2 2157 E 2530 T subrounded fine to coarse gravel of quartz.
; 2.60m 7 AW 8 - i‘ | 1| \(ALLUVIUM) /—-
- ot /] - Soft to firm, light grey (10R/7/1), mottled
?ﬂ%%'n i s e yellowish brown, sandy clayey SILT. -
e C \(ALLUVIUM) [
; o End of investigation hole at 25.85m.
27 -
- 28 d
- 29 a3
2 20 - 30.00
| Small Disturbed Sample | Standard Penetration Test REMARKS
B Piston semple \/  In-sllu Vane Shear Test LOGGED P.Zhang
Pl U786 Undisturbed Sample % Esﬂﬂssb“"vlTe? ) —
i ressuremeler [e:
. U109 Undisturbed Sample T Televiewer Survey DATE 17111/2010
Mazier Sample §  Packer Test T —
/4 76mm Vibrocore Sample T impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
? Vibrocore Sub-sampla 4 Standplpe DATE 20111/2010
SPT Uner Sample & Piszometer Tip —e

FGS Job No.: 10 0195 05



— | JGRO
B — N GEOTECHNICAL
N SERVICES LTD

DRILLHOLE RECORD HOLE No. L119BH-A

CONTRACT No.:

KL/2009/02 SHEET: 1 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling

MACHINE & No.: FDR-17

CO-ORDINATES:

E 839375.77
N 819991.35

WORKS ORDER No. NIL

DATE from:  12/11/2010 to  18/11/2010

FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 5.04 mPD
Water =
% _g Level R R [ Samples § E«
od |22/ M| o z|a Tests 8238 | B |9 Description
:__—:g,,,%_Shlﬁ%':Eio 5 lo 28 8| & |B
G |Sg|sat S8 Z | o |z | S lo
end No. Typs Depth| 504 | 0.00
@?z“ns_ul W - 44 Grey (7.5YR/6/1), CONCRETE.
] I
Z TIE® | ) 444 [ os0|d- A
- 3 = Grey (7.5YR/6i1), fine to coarse SAND with
B 1 = Z many angular fine to medium gravel of
- 215" 8 = moderately strong to strong granite. (FILL)
Er , g B 1y B V73 et =
- / | £ Light yeiiowish brown (2.5Y/6/4), red (10R/5/6),
N 2 = » angular medium to coarse GRAVEL of
oy 89 bls 4 200 = moderately strong granite and brick. (FILL)
p /) 5 25| 254 ' 2560 ! = e E—— .
- Z w 53 bl 8 ) - : Firm, yellowish brown (10YR/5/6), sandy SiLT
H / H with some angular fine to medium gravel. (FILL)
- 3 4 7 285 =
3 75 bls 8 300 5
- 0.90m a s
5 at iy B
BTSN By ?r 40bls 10 350 -
5 at o
- 4 00 > “ ass| 104 [ 40
- ¢“ B3 bls 12 e - Pinkish grey (7.5YR/7/2), light yeilowish brown
B / = (2.5Y/6/4), angular COBBLES with some coarse
- Z 19 AR - gravel of moderately strong to strong granite.
- 7 : . (FILL)
4 :
5 g . :
X 0.70 / -
: " % -
[1sfionn) X Vi —— 6.00 -
181172010 2.40m B
- at -
- 08:00 -
B 6 ™ n
-7 3 rool=198 [T 7 i _
- y 105 bis - Yellowish brown (10YR/5/6), silty fine to coarse
E / o SAND with some fine to coarse gravel of weak
B L 5 7751 248 [ 750 to moderately strong granite. (FILL)
5 @ C Pinkish grey (7.5YR/7/2), angular BOULDERS
E 8 1301 - with some cobbles of strong granite. (FILL)
8 é —— 830 -
L g - |k
E //' —— 850 -
- o1 N
- 10 // | 498 I :
|  Small Disturbed Sample | standard Penetration Test REMARKS
B Piston sample V insm m“i}“‘“”“' LOGGED P. Zhang 1. An inspection pit was excavated to a depth of 1.60m.
P s undisturbed Sample % PeTVT 2. U100 samples were sent to the analytical laboratory from
U100 Undisturbed Sample % BT DATE 1811112010 14.00-14.45m, 14.50-14.95m, 15.00-15.45m, 15.50-15.95m,
7] Mezier Sample § e ey =22 | 16.00-16.45m and 16.50-16.95m.
k4 76mm Vibrocore Sample T Improssion Packer Test CHECKED S.M. Pyle
100mm Vibrocora Sample A Waler Sample eSS S
Vibracore Sub-sample A Standpipe DATE 25/11/2010
[|  sPTUnersample & Piezometer Tip ———

FGS Job No.: 10 0195 05




GROD DRILLHOLE RECORD HOLE No. L119BH-A
L~
PROJECT:  Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839375.77
MACHINE & No.: FDR-17 N 819991.35 DATE from:  12/11/2010 to  18/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION: Vertical GROUND LEVEL + 5.04 mPD
Wetar ° T
@ § [Level 2 o Samples | @ =
2 g 2 é s(;?) “E ; :a: =) Tests 38| 82|, Description
= ‘B ift |85 Q g o} o | o
55 |88|star|SE O[O g - el N - -
e D end P F | @ & No. Typs Daptn| 496 | 1000 | — °©
- { - As sheet 1 of 2.
E Tao! ;
- 0.60m -
& at J C
| 2.30m ] —‘—11.00 =
5 oaa::lo E
: Tail01 :
F 12 |8 ——12.00 -
2 w ¥ ' -
" /] B
B / 2 T2101 B
: g :
13 /| r
- —i—13.10 B
| 7 Sk
- 0.8('Jm / -
E . &
E |-18:00 | 6 1a0[—8.86 I = - = 0
18112010 2.30m 40bls - Soft to firm, dark grey (5YR/4/1), silty CLAY with
N o;}m / X some shell fragments. (MVARINE DEPOSIT)
= ? 51bls A 1% E
5. 15 A 1485 -9.96 -
E 7 61bls 20 b s Firm, olive (5Y/5/4), dappled grey, slightly sandy,
i A g silty CLAY with marine sand infilled within
- = 2 1545 o alluvial cracks. (ALLUVIUM)
: 69 bls 2 1550| -1
- ? - Light yellowish brown (2.5Y6/4), silty fine SAND
E 16 /i . N with marine sand infilled within alluvial cracks.
= y 81 bls z 1800 - Sl (ALLUVIUM)
E 8% % = | p o gl i
1 9 62bls % T lates AR Oiive grey (5Y/5/2), siightly siity, medium to
B O-g‘t”" /u} E 1828 C[ 1= \ coarse SAND with some rounded gravel of /"
ool Zusn 18:00 ] - sa0s| -11.06 [ 2 e \moderately strong granite. (ALLUVIUM)
B £ Olive grey (5Y/5/2), silty fine SAND.
i C (ALLUVIUM)
E E End of investigation hole at 17.00m.
- 18 -
F 19 o
§ 20 - 2000
|  Small Disturbed Sample | slandard Penetration Test REMARKS
E Plston sample \/ Insltu Vane Shear Test LOG
P 76 Undisturbed Sampla % Gameatiyesy GED PZhang
" S rTe:
U1up Undisturbed Sample ; T:e;“;;"r"s:ww DATE 19111/2010
Mazier Sample I Packer Test -
76mm Vibrocore Sample T Impression Packer Tesl CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample -
Vibrocore Sub-sample ﬁ Slandpipe DATE 25/11/2010
SPT Liner Sample & Plozometer Tip EE—

FGS Job No.: 10 0195

05



FUGRO

DRILLHOLE RECORD

HOLE No. L119BH-B

!

GEOTECHNICAL
E—CANs SERVICES LTD

|

CONTRACT No.:

KL/2009/02

SHEET: 1 of 2

PROJECT: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)

METHOD: Rotary Drilling

CO-ORDINATES:

WORKS ORDER No. NIL

E 839376.20
MACHINE & No.. FDR-17 N 819991.00 DATE from: ~ 18/11/2010 to  23/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 5.02 mPD
Water o B
E
0 Q |Level| o Samples | & =
N ¥ R | 8 _
o8 |22 M| E i x| o Tests 3C 2l E N a Description
= o |5 % | Shift |S Qo ] o °
T8 5 stay gg o|lo|go|_ 3| o 2|8
=g © 3| end Flo|e|w No. Type Death] 502 [000 | < | ©
:m.-mzmn SW - 4 4 Grey (7.5YR/6/1), CONCRETE.
- » i LS
- VIET | 89] 44 I geol4- 4
- & - Light yellowish brown (2.5Y/6/4), silty fine to
3 1 'g E coarse SAND with many angular fine to coarse
= 2 2] = | W N gravel of moderately strong to strong granite.
5 = - (FILL)
194172010 oy 2 M 11635 342 I 1 . _
- 0t I : Light yellowish brown (2.5Y/6/4), red (10R/5/8),
n 2 e _— L it X angular medium to coarse GRAVEL and
E A 91 bls 4 200 YO s COBBLES of moderately strong granite and
: 7 E brick. (FILL) /]
A /’ 5 & B Firm, yellowish brown (10R/5/6), sandy SILT with
- Z 2 101 bis 8 - some angular fine to coarse gravel of
- / E moderately strong granite (FILL).
- 3 = 7 atp}-202[3.00 —— I —— R N—
- ’ - Pinkish grey (7.5YR/7/2), anguiar BOULDERS of
- C strong granite. (FILL)
" 70 Te-ue =
- _L 3.80 -
~ 4 70 // To-ue -
- o —t— 4.20 -
5 # E
N 70 é To-u8 B
- 5 5.00 -
[ v/ C
- 70 9 C
g 27 Toue C
L 11 B
N 1 C
- 6 5 B - soof£.28 8. —_—— —
- 7 B7 bls - Yeiiowish brown (10YR/5/6), siity fine to coarse
N é = SAND with some angular fine to coarse gravel of
- . 845 - moderately strong granite. (FILL)
N av BO bls 10 850 N
- 1.00m -
E: - at A 108 -

-8 = 1 7458 LT T RS e
| 20117210 2.60m L/ - FINKISn gféy (rOTRITIL), angu'iar' BUULDERS
- oa%o 4 - with some (;OBBLES of moderately strong to
- ™ e Towe = strong granite. (FILL)

- 8 — s.00 -
: ; E
B 70 o
- 4 e -
: é X
5. 9 4 —— 500 -
B V] E
E % [-
z 9 T "
: ™ -
- 10 4 488 [ 1000/
|  Small Disturbed Sample | Standard Penetration Test REMARKS
B Piston sample V. iInsitu Vana Shear Test LOGGED P.Zhang 1. An inspection pit was excavated to a depth of 1.60m.
P U76 Undisturbed Sample % Parmesbillty Test — | 2. U100 samples were sent to the analytical laboratory from
B U100 Undisturbed Sample fmssUBmBlenT Rt DATE 2211112010 13.50-13.95m, 14.00-14.45m, 14.60-14.85m, 15.00-15.45m,
Mezier Sample § Teloviewer Suvey R 15.50-15.95m, 16.00-16.45m and 16.50-16.95m.
V] 76mm Vibrocore Sampls T Impresslon Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Water Sample e
Vibrocore Sub-sample & slandplpe DATE 0711212010
SPT Liner Semple & Piezomeler Tip E—

FGS Job No.: 10 0195 05



RO DRILLHOLE RECORD HOLE No. L119BH-B
E —a— FUGRO
PROJECT:  Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1)
METHOD: Rotary Drilling CO-ORDINATES: WORKS ORDER No. NIL
E 839376.20
MACHINE & No.: FDR-17 N 819991.00 DATE from: 18/11/2010 to  23/11/2010
FLUSHING MEDIUM: Distilled Water ORIENTATION:  Vertical GROUND LEVEL + 5.02 mPD
Water P
2] E
Q (Level| o Samples -
o % o 5 m| T =R Tests P g | § | © .
E5|55|shf|sEl ¥ |x |2 8zl 5| 5|8 Description
To|la g gl o |0 |9 |- ¥ a| Ao o | @
S |[S8|sta 28 © |0 | x| A NG
end No. Type Deptn| ~4.88 | 10.00
- V] - R As sheet 1 of Z.
B 1 I
- 1%?'" f e -
B s T —t—1050 -
- o;fm ( -
=l ' ; B
o 70 e Te-u6 B
N P C
B 9 o
B ——11.80 -
C 12 -
L. | -
R ) r
r_- 70 15 Te-48 :
X f N
B H o
- 13 d 12.80 C
B 70 / T,.E :_
- 87 -
E - 12 13s0}—B48_I" 13,50 _
- y" 38 bls - Soft to firm, dark grey (5YR/4/1), slightly sandy,
B W / B silty CLAY with some shell fragments. (MARINE
- 14 | 1300 " 98 - DEPOSIT)
= PW ?ﬂ" B0 bls 14 1400 -
3 /) 228 [ 1440 _ _ _
E ] 52 bls ]g 1450 F Soft to firm, light greenish grey (5G/7/1), dappled
i 7 C 7 grey, sandy silty CLAY with pockets of marine
- ’ A | 9,88 [ 1490 silty clay infilled within alluvial cracks.
- 15 S - ” 148 - g \(ALLUVIUM). /|
N //Uf - Olive (5Y/5/4), dappled grey, slightly clayey, silty
- 19 1545| -10,48 I~ 15,501, fine SAND with occasional rounded medium
B aw 54 bls 20 1558 - gravel of moderately strong quartz and marine
- / - clayey silt infilled within alluvial cracks.
- 16 // 7 " - (ALLUVIUM)
= 18.00 =
X 59 Babls 2 -1148 [© 1620 Light yellowish brown (2.5Y/6/4), slightly clayey
E /] B E slity fine to coarse SAND with some rounded
E 64 bls 2 o - coarse gravel of moderately strong granite and
- 1.00m a 2“ - L tuff. (ALLUVIUM)
- ’ t Z -11.78 16.80). - - " : =
izl 1780 | 1m0 - L4 s 15| 41,08 - 1700k Olive (5Y/5/4), striped yellowish brown, silty fine /
B V] = "\\SAND. (ALLUVIUM) [
- C Light yellowish brown (2.5Y/6/4), medium to
- - coarse SAND. (ALLUVIUM)
E - End of investigation hole at 17.00m.
- 18 o
F 19 2
- 20 2000
Small Disturbed Sample | standard Penelraion Test
REMARKS
E Piston sample \/ In-situ Vane Shear Test LOGGED P.zh
U78 Undisturbed Sample & Permeability Test moen
U100 Undisturbed Sample ? :m:' OATE 221112010
g Mazier Sampla § Packer Tes —_—
[N ZBmn\iocore:Sample T Impression Packer Test CHECKED S.M. Pyle
100mm Vibrocore Sample A Waler Sample -
Vibrocore Sub-sample A Standplpe DATE 0711212010
SPT Liner Sample & Piezomeler Tip —_——

FGS Job No.: 10 0185 05



ALS Technichem (HK) Pty Ltd

ALS Laboratory Group

HEE
RS

ANALYTICAL CHEMISTRY & TESTING SERVICES 066
CERTIFICATE OF ANALYSIS
Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f9
DEPARTMENT
Contact : MR JAMES PENNY Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1026133
Address : 47/F., HOPEWELL CENTRE, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
183 QUEEN'S ROAD EAST, Yip Street,
WAN CHAI, HONG KONG Kwai Chung, N.T., Hong Kong
E-mail : james.penny@hyderconsulting.com E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2911 2048 Telephone : +852 2610 1044
Facsimile fap— Facsimile : +852 2610 2021
Project : SITE INVESTIGATION FOR TRUNK ROAD T2 Quote number D Date Samples Received : 29-0CT-2010
AND INFRASTRUCTURE AT SOUTH APRON
(STAGE 1)
Order number : KL/2009/02 Issue Date : 18-NOV-2010
C-0-C number [ No. of samples received -2
Site : L106BH No. of samples analysed .2

This report may not be reproduced except with prior written
approval from the testing laboratory.
Hong Kong Accreditation Service (HKAS) has accedited this

laboratory (ALS Technichem (HK) Pty Ltd) under Hong Kong
Laboratory Accreditation Scheme (HOKLAS) for specific laboratory
activities as listed in the HOKLAS Directory of Accredited
Laboratories. The results shown in this certificate were

determined by this laboratory in accordance with its terms of

accreditation.

This document has been electronically signed by those names that appear on this report and are the authorised signatories.
Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions Ordinance of
Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Anh Ngoc Huynh
Chan Siu Ming, Vico
Wong Wing, Kenneth

Senior Chemist - Organics
Senior Chemist
Assistant Supervisor

Organics
Inorganics
Inorganics

ALS Laboratory Group

Trading Name: ALS Technichem (HK) Pty Ltd
11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com
A Campbell Brothers Limited Company



Page Number : 20f9
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026133 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
14-NOV-2010
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1026133

Project Name: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1).

Sample(s) were received in a chilled condition.

Sediment sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Sediment sample(s) as received, digested by In-house method EG-3051A based on USEPA method 3051a, prior to the determination of metals.

Analysis of Tributyltin in interstitial water was cancelled due to insufficient volume of interstitial water.

"Total PCBs" results (Method: EP065) are not HOKLAS accredited. The values are calculated from summation of the 18 PCB congeners, based on Limit of Detection

(LOD) of 1 ug/kg.

Sediment Grain Size and Moisture content were subcontracted and tested by MaterialLab Limited.

A Campbell Brothers Limited Company



Page Number : 30of9

Client . CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026133 ALS
Analytical Results

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L106BH

14.0-14.9M (A&B)
29-OCT-2010 15:00

L106BH

14.9-15.2M (A)
29-OCT-2010 15:50

Compound CAS Number  LOR Unit HK1026133-001 HK1026133-002

EA/ED: Physical and Aggregate Properties
EA055: Moisture Content (dried @ — 0.1 % 21.2 28.6

103°C)

EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 6 6
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2
EG020: Chromium 7440-47-3 1 mg/kg 24 26
EG020: Copper 7440-50-8 1 mg/kg 6 10
EG020: Lead 7439-92-1 1 mg/kg 18 18
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05
EG020: Nickel 7440-02-0 1 mg/kg 13 15
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1
EG020: Zinc 7440-66-6 1 mg/kg 49 155

EP: Aggregate Organics
EP005: Total Organic Carbon - 005 % 0.90 0.37

EP-065: PCB Single Congeners
PCB 8 34883-43-7 3 Hg/kg <3 <3
PCB 18 37680-65-2 3 Hg/kg <3 <3
PCB 28 7012-37-5 3 Hg/kg <3 <3
PCB 44 41464-39-5 3 ug/kg <3 <3
PCB 52 35693-99-3 3 Hg/kg <3 <3
PCB 66 32598-10-0 3 Hg/kg <3 <3
PCB 77 32598-13-3 3 Hg/kg <3 <3
PCB 101 37680-73-2 3 Hglkg <3 <3
PCB 105 32598-14-4 3 Hglkg <3 <3
PCB 118 31508-00-6 3 Hglkg <3 <3
PCB 126 57465-28-8 3 ug’kg <3 <3
PCB 128 38380-07-3 3 Hg/kg <3 <3
PCB 138 35065-28-2 3 ug/kg <3 <3
PCB 153 35065-27-1 3 Hg/kg <3 <3
PCB 169 32774-16-6 3 ug/kg <3 <3
PCB 170 35065-30-6 3 Hg/kg <3 <3
PCB 180 35065-29-3 3 Hglkg <3 <3
PCB 187 52663-68-0 3 Hg/kg <3 <3
Total Polychlorinated biphenyls — 18 ug/kg <18 <18

EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs)
EP076HK: Naphthalene 91-20-3 50 uglkg <50 <50
EP076HK: Acenaphthylene 208-96-8 50 ug’kg <50 <50

A Campbell Brothers Limited Company



Page Number
Client
Work Order

: 40f9

: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

HK1026133

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L106BH
14.0-14.9M (A&B)
29-OCT-2010 15:00

L106BH
14.9-15.2M (A)
29-0CT-2010 15:50

Compound CAS Number LOR Unit HK1026133-001 HK1026133-002
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued
EP076HK: Acenaphthene 83-32-9 50 Hg/kg <50 <50
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 <50
EP076HK: Anthracene 120-12-7 50 ug/kg <50 <50
EP076HK: Fluoranthene 206-44-0 150 ug’kg <150 <150
EP076HK: Pyrene 129-00-0 150 ug/kg <150 <150
EP076HK: Benz(a)anthracene 56-55-3 150 ug’kg <150 <150
EP076HK: Chrysene 218-01-9 150 Hg/kg <150 <150
EP076HK: Benzo(b)fluoranthene 205-99-2 150 ug’kg <150 <150
EP076HK: Benzo(k)fluoranthene 207-08-9 150 ug/kg <150 <150
EP076HK: Benzo(a)pyrene 50-32-8 150 ug/kg <150 <150
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 ug/kg <150 <150
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ug’kg <150 <150
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150 <150
EP076HK: Low M.W. PAHs ——— 550 ug/kg <550 <550
EP076HK: High M.W. PAHs — 1700 ug’kg <1700 <1700
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates Surrogate control limits listed at end of this report.
2-Fluorobiphenyl 321-60-8 0.1 % 75.6 73.7
4-Terphenyl-d14 1718-51-0 0.1 % 74.6 75.0
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate Surrogate control limits listed at end of this report.
Decachlorobiphenyl 2051-24-3 0.1 % 122 129

A Campbell Brothers Limited Company



Page Number : 50f9
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026133 ALS

Laboratory Duplicate (DUP) Report

Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EA/ED: Physical and Aggregate Properties (QC Lot: 1553313)
HK1026133-001 L106BH 14.0-14.9M (A&B) EA055: Moisture Content (dried @ 103°C) 0.1 % 21.2 25.1 17.1
EG: Metals and Major Cations (QC Lot: 1553179)
HK1026133-002 L106BH 14.9-15.2M (A) EG020: Mercury 7439-97-6 0.05 mglkg <0.05 <0.05 0.0
EGO020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.0
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 6 6 0.0
EG020: Chromium 7440-47-3 1 mg/kg 26 26 0.0
EGO020: Copper 7440-50-8 1 mg/kg 10 11 0.0
EGO020: Lead 7439-92-1 1 mg/kg 18 19 0.0
EGO020: Nickel 7440-02-0 1 mg/kg 15 16 0.0
EG020: Zinc 7440-66-6 1 mg/kg 155 134 14.5
EP: Aggregate Organics (QC Lot: 1557509)
HK1026133-001 L106BH 14.0-14.9M (A&B) EP005: Total Organic Carbon - 0.05 % 0.90 1.00 10.4
EP-065: PCB Single Congeners (QC Lot: 1555026)
HK1026133-001 L106BH 14.0-14.9M (A&B) Total Polychlorinated biphenyls - 18 ug/kg <18 <18 0.0
PCB 8 34883-43-7 3 palkg <3 <3 0.0
PCB 18 37680-65-2 3 pg/kg <3 <3 0.0
PCB 28 7012-37-5 3 ua/kg <3 <3 0.0
PCB 44 41464-39-5 3 Ha/kg <3 <3 0.0
PCB 52 35693-99-3 3 pg’kg <3 <3 0.0
PCB 66 32598-10-0 3 na/kg <3 <3 0.0
PCB 77 32598-13-3 3 nalkg <3 <3 0.0
PCB 101 37680-73-2 3 pglkg <3 <3 0.0
PCB 105 32598-14-4 3 na/kg <3 <3 0.0
PCB 118 31508-00-6 3 pglkg <3 <3 0.0
PCB 126 57465-28-8 3 pglkg <3 <3 0.0
PCB 128 38380-07-3 3 pglkg <3 <3 0.0
PCB 138 35065-28-2 3 nalkg <3 <3 0.0
PCB 153 35065-27-1 3 pg/kg <3 <3 0.0
PCB 169 32774-16-6 3 pglkg <3 <3 0.0
PCB 170 35065-30-6 3 pglkg <3 <3 0.0
PCB 180 35065-29-3 3 pglkg <3 <3 0.0
PCB 187 52663-68-0 3 pglkg <3 <3 0.0
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1555027)
HK1026133-001 L106BH 14.0-14.9M (A&B) EP076HK: Fluoranthene 206-44-0 150 pg/kg <150 <150 0.0
EP076HK: Pyrene 129-00-0 150 ug/kg <150 <150 0.0
EP076HK: Benz(a)anthracene 56-55-3 150 pg’kg <150 <150 0.0
EP076HK: Chrysene 218-01-9 150 pg/kg <150 <150 0.0
EP076HK: Benzo(b)fluoranthene 205-99-2 150 pg/kg <150 <150 0.0
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026133 ALS
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1555027) - Continued
HK1026133-001 L106BH 14.0-14.9M (A&B) EP076HK: Benzo(k)fluoranthene 207-08-9 150 ug/kg <150 <150 0.0
EP076HK: Benzo(a)pyrene 50-32-8 150 ug/kg <150 <150 0.0
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 pg’kg <150 <150 0.0
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ua/kg <150 <150 0.0
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 pg/kg <150 <150 0.0
EP076HK: High M.W. PAHs - 1700 ug/kg <1700 <1700 0.0
EP076HK: Naphthalene 91-20-3 50 pg/kg <50 <50 0.0
EP076HK: Acenaphthylene 208-96-8 50 pg/kg <50 <50 0.0
EP076HK: Acenaphthene 83-32-9 50 ua/kg <50 <50 0.0
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50 0.0
EP076HK: Phenanthrene 85-01-8 50 ua/kg <50 <50 0.0
EP076HK: Anthracene 120-12-7 50 ua/kg <50 <50 0.0
EP076HK: Low M.W. PAHs - 550 ug/kg <550 <550 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number ~ LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1553179)
EGO020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 91.6 - 85 115 - -
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 91.8 - 85 115 - -
EG020: Chromium 7440-47-3 1 mg/kg <1 5 mg/kg 101 - 85 115 - -
EG020: Copper 7440-50-8 1 mg/kg <1 5 mg/kg 101 - 85 115 - -
EG020: Lead 7439-92-1 1 mg/kg <1 5 mg/kg 96.9 - 85 115 - -
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 95.1 - 85 115 - -—
EG020: Nickel 7440-02-0 1 mg/kg <1 5 mg/kg 96.8 - 85 115 - -
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 5 mg/kg 96.8 - 85 115 - -
EG020: Zinc 7440-66-6 1 mg/kg <1 5 mg/kg 104 - 85 115 -—-- —
EP: Aggregate Organics (QC Lot: 1557509)
EP005: Total Organic Carbon - 0.05 % <0.05 40 % 114 - 85 115 — —
EP-065: PCB Single Congeners (QC Lot: 1555026)
PCB 8 34883-43-7 3 ug’kg <3 5 pg/kg 83.3 - 47 131 - -
PCB 18 37680-65-2 3 ug/kg <3 5 pg/kg 87.8 - 38 147 - —
PCB 28 7012-37-5 3 ug/kg <3 5 pg/kg 81.6 - 36 134 - -
PCB 44 41464-39-5 3 ug/kg <3 5 pg/kg 81.1 - 24 149 - -
PCB 52 35693-99-3 3 ug/kg <3 5 pg/kg 81.0 -—-- 28 149 - -
PCB 66 32598-10-0 3 ug/kg <3 5 ug/kg 82.6 -—-- 31 135 - -—--
PCB 77 32598-13-3 3 uglkg <3 5 uglkg 79.8 38 123
PCB 101 37680-73-2 3 ug/kg <3 5 pg/kg 83.7 - 44 121 - -
PCB 105 32598-14-4 3 ug/kg <3 5 pg/kg 81.2 - 41 123 - -
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Client

: Tof9

: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

Work Order HK1026133 ALS
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EP-065: PCB Single Congeners (QC Lot: 1555026) - Continued
PCB 118 31508-00-6 3 ug/kg <3 5 ug/kg 98.7 - 45 119 - -—
PCB 126 57465-28-8 3 ug/kg <3 5 ug/kg 110 40 119
PCB 128 38380-07-3 3 ug/kg <3 5 ug/kg 106 -—-- 46 120 -—-- -
PCB 138 35065-28-2 3 ug/kg <3 5 pg/kg 113 - 45 117 -—- -
PCB 153 35065-27-1 3 ug/kg <3 5 ug/kg 109 - 43 121 - —
PCB 169 32774-16-6 3 ug/kg <3 5 ug/kg 124 - 43 127 - —
PCB 170 35065-30-6 3 ug/kg <3 5 ug/kg 89.0 - 43 124 - —
PCB 180 35065-29-3 3 ug’kg <3 5 pg/kg 92.3 - 42 124 -— —
PCB 187 52663-68-0 3 ug/kg <3 5 ug/kg 113 43 124
Total Polychlorinated biphenyls - 18 pg/kg <18 — J— — — — — —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1555027)
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 250 pg/kg 87.7 - 57 119 -— —
EP076HK: Acenaphthylene 208-96-8 50 ug’kg <50 250 pglkg 77.4 - 60 113 - -
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 250 pg/kg 81.0 - 64 113 - —
EP076HK: Fluorene 86-73-7 50 ug’kg <50 250 pg/kg 79.1 - 61 118 - -
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 250 pg/kg 81.7 - 57 123 - -—
EP076HK: Anthracene 120-12-7 50 ug/kg <50 250 pglkg 82.5 -—-- 65 109 -—-- -
EP076HK: Fluoranthene 206-44-0 50 ug/kg <50 250 pg/kg 82.8 - 58 124 - —
EP076HK: Pyrene 129-00-0 50 ug/kg <50 250 pg/kg 84.0 -—-- 59 127 -—-- —
EP076HK: Benz(a)anthracene 56-55-3 50 ug/kg <50 250 pg/kg 86.9 - 56 116 — —
EP076HK: Chrysene 218-01-9 50 ug/kg <50 250 pg/kg 88.5 - 72 118 -—-- —
EP076HK: Benzo(b)fluoranthene 205-99-2 50 ug/kg <50 250 pg/kg 90.9 -—- 50 116 -—- —
EP076HK: Benzo(k)fluoranthene 207-08-9 50 ug/kg <50 250 pg/kg 88.4 -—-- 67 121 j— j—
EP076HK: Benzo(a)pyrene 50-32-8 50 ug/kg <50 250 pg/kg 98.4 - 55 133 - -
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 50 ug/kg <50 250 pg/kg 91.2 -—-- 56 108 — —
EP076HK: Dibenz(a.h)anthracene 53-70-3 50 ug/kg <50 250 pg/kg 88.4 -—-- 45 117 — —
EP076HK: Benzo(g.h.i)perylene 191-24-2 50 ug/kg <50 250 pg/kg 93.4 - 53 118 - —
EP076HK: Low M.W. PAHs 550 ug/kg <550
EPO76HK: High M.W. PAHs —| 1700 uglkg <1700
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cas  Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1553179)
HK1026133-001 L106BH 14.0-14.9M (A&B) EG020: Arsenic 7440-38-2 5 mg/kg 96.2 95.4 75 125 0.8 25
EG020: Cadmium 7440-43-9 5 mg/kg 93.8 96.8 75 125 3.1 25
EG020: Chromium 7440-47-3 5 mg/kg 85.6 85.8 75 125 0.4 25
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026133 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration mMs mMSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1553179) - Continued
HK1026133-001 L106BH 14.0-14.9M (A&B) EG020: Copper 7440-50-8 5 mg/kg 86.7 92.6 75 125 6.6 25
EG020: Lead 7439-92-1 5 mg/kg 85.6 85.6 75 125 0.0 25
EG020: Mercury 7439-97-6 0.1 mg/kg 100 105 75 125 44 25
EG020: Nickel 7440-02-0 5 mg/kg 86.9 86.9 75 125 0.0 25
EG020: Silver 7440-22-4 5 mg/kg 93.8 94.8 75 125 1.1 25
EG020: Zinc 7440-66-6 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EP: Aggregate Organics (QC Lot: 1557509)
HK1026133-002 L106BH 14.9-15.2M (A) EP005: Total Organic Carbon 40 % 106 75 125
EP-065: PCB Single Congeners (QC Lot: 1555026)
HK1026133-002 L106BH 14.9-15.2M (A) PCB 8 34883-43-7 5 ug/kg 103 J— 50 130 —- —-
PCB 18 37680-65-2 5 pg/kg 814 50 130 —
PCB 28 7012-37-5 5 pgrkg 73.8 50 130 —
PCB 44 41464-39-5 5 pgr/kg 71.8 50 130 -
PCB 52 35693-99-3 5 ug/kg 75.4 50 130 j—
PCB 66 32598-10-0 5 pgrkg 75.6 50 130 j—
PCB 77 32598-13-3 5 pg/kg 82.0 - 50 130 - -
PCB 101 37680-73-2 5 pg/kg 81.8 50 130 —
PCB 105 32598-14-4 5 pgrkg 75.7 50 130 —
PCB 118 31508-00-6 5 pgrkg 114 50 130 —
PCB 126 57465-28-8 5 ug/kg 101 50 130 j—
PCB 128 38380-07-3 5 pgr/kg 97.8 50 130 j—
PCB 138 35065-28-2 5 pglkg 99.6 50 130
PCB 153 35065-27-1 5 pg/kg 119 50 130 —
PCB 169 32774-16-6 5 pgrkg 114 50 130 —
PCB 170 35065-30-6 5 pgrkg 80.8 50 130 -—
PCB 180 35065-29-3 5 pg/kg 110 j— 50 130 J— —
PCB 187 52663-68-0 5 ug/kg 101 50 130 j—
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1555027)
HK1026133-002 L106BH 14.9-15.2M (A) EP076HK: Naphthalene 91-20-3 | 250 pglkg 80.0 50 130
EP076HK: Acenaphthylene 208-96-8 250 pg/kg 70.3 - 50 130 — —
EP076HK: Acenaphthene 83-32-9 250 pglkg 73.0 -—-- 50 130 — J—
EP076HK: Fluorene 86-73-7 250 pg/kg 69.2 - 50 130 - —
EP076HK: Phenanthrene 85-01-8 250 pg/kg 72.0 - 50 130 - -
EP076HK: Anthracene 120-12-7 250 pg/kg 69.1 j— 50 130 — —-
EPO076HK: Fluoranthene 206-44-0 250 pg/kg 72.9 J— 50 130 — —
EPO076HK: Pyrene 129-00-0 250 ug/kg 73.4 - 50 130 - ——-
EP076HK: Benz(a)anthracene 56-55-3 250 pg/kg 72.3 - 50 130 — j—
EP076HK: Chrysene 218-01-9 250 pg/kg 75.2 -—-- 50 130 — ———
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026133 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs = Concentration ms MSD Low High Value Control
ID Number Limit
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1555027) - Continued
HK1026133-002 L106BH 14.9-15.2M (A) EP076HK: Benzo(b)fluoranthene 205-99-2 250 uglkg 74.1 50 130
EP076HK: Benzo(k)fluoranthene 207-08-9 250 pg/kg 74.8 --- 50 130 —— j—
EP076HK: Benzo(a)pyrene 50-32-8 250 pg/kg 81.8 - 50 130 - -——
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 250 pg/kg 69.2 -— 50 130 — j—
EP076HK: Dibenz(a.h)anthracene 53-70-3 250 pg/kg 69.4 — 50 130 — —
EP076HK: Benzo(g.h.i)perylene 191-24-2 250 pg/kg 75.0 - 50 130 - —

Surrogate Control Limits

Sub-Matrix: SEDIMENT Recovery Limits (%)
Compound CAS Number Low High
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates
2-Fluorobiphenyl 321-60-8 50 130
4-Terphenyl-d14 1718-51-0 50 130
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate
Decachlorobiphenyl 2051-24-3 50 130
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ALS Technichem (HK) Pty Ltd

ALS Laboratory Group
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ANALYTICAL CHEMISTRY & TESTING SERVICES 066
CERTIFICATE OF ANALYSIS
Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f9
DEPARTMENT
Contact : MR JAMES PENNY Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1026849
Address : 47/F., HOPEWELL CENTRE, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
183 QUEEN'S ROAD EAST, Yip Street,
WAN CHAI, HONG KONG Kwai Chung, N.T., Hong Kong
E-mail : james.penny@hyderconsulting.com E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2911 2048 Telephone : +852 2610 1044
Facsimile fap— Facsimile : +852 2610 2021
Project : SITE INVESTIGATION FOR TRUNK ROAD T2 Quote number D Date Samples Received : 04-NOV-2010
AND INFRASTRUCTURE AT SOUTH APRON
(STAGE 1)
Order number : KL/2009/02 Issue Date : 19-NOV-2010
C-0-C number [ No. of samples received -3
Site : L102BH No. of samples analysed -3

This report may not be reproduced except with prior written
approval from the testing laboratory.
Hong Kong Accreditation Service (HKAS) has accedited this

laboratory (ALS Technichem (HK) Pty Ltd) under Hong Kong
Laboratory Accreditation Scheme (HOKLAS) for specific laboratory
activities as listed in the HOKLAS Directory of Accredited
Laboratories. The results shown in this certificate were

determined by this laboratory in accordance with its terms of

accreditation.

This document has been electronically signed by those names that appear on this report and are the authorised signatories.
Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions Ordinance of
Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Anh Ngoc Huynh
Chan Siu Ming, Vico
Wong Wing, Kenneth

Senior Chemist - Organics
Senior Chemist
Assistant Supervisor

Organics
Inorganics
Inorganics

ALS Laboratory Group

Trading Name: ALS Technichem (HK) Pty Ltd
11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com
A Campbell Brothers Limited Company



Page Number : 20f9
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026849 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
18-NOV-2010
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1026849

Project Name: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1).

Sample(s) were received in a chilled condition.

Sediment sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Sediment sample(s) as received, digested by In-house method EG-3051A based on USEPA method 3051a, prior to the determination of metals.

Analysis of Tributyltin in interstitial water was cancelled due to insufficient volume of interstitial water.

"Total PCBs" results (Method: EP065) are not HOKLAS accredited. The values are calculated from summation of the 18 PCB congeners, based on Limit of Detection

(LOD) of 1 ug/kg.

Sediment Grain Size and Moisture content were subcontracted and tested by MaterialLab Limited.
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026849 ALS
Analytical Results

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L102BH

13.4-14.3M (E&F)
04-NOV-2010 14:35

L102BH

14.3-15.3M (E&F)
04-NOV-2010 16:00

L102BH

15.3-15.5M (F)
11-NOV-2010 09:50

Compound CAS Number ~ LOR Unit HK1026849-001 HK1026849-002 HK1026849-003
EG: Metals and Major Cations
EGO020: Arsenic 7440-38-2 1 mg/kg 5 6 5
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 <0.2
EG020: Chromium 7440-47-3 1 mg/kg 21 24 20
EG020: Copper 7440-50-8 1 mg/kg 6 6 6
EG020: Lead 7439-92-1 1 mg/kg 19 16 15
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 <0.05
EGO020: Nickel 7440-02-0 1 mg/kg 14 15 13
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 <0.1
EGO020: Zinc 7440-66-6 1 mg/kg 100 69 102
EP: Aggregate Organics
EP005: Total Organic Carbon - 005 % 1.46 1.38 0.32
EP-065: PCB Single Congeners
PCB 8 34883-43-7 3 ug/kg <3 <3 <3
PCB 18 37680-65-2 3 Hg/kg <3 <3 <3
PCB 28 7012-37-5 3 ug/kg <3 <3 <3
PCB 44 41464-39-5 3 Hg/kg <3 <3 <3
PCB 52 35693-99-3 3 ug/kg <3 <3 <3
PCB 66 32598-10-0 3 pglkg <3 <3 <
PCB 77 32598-13-3 3 Hg/kg <3 <3 <3
PCB 101 37680-73-2 3 Hg/kg <3 <3 <3
PCB 105 32598-14-4 3 pglkg <3 <3 <3
PCB 118 31508-00-6 3 pg/kg <3 <3 <3
PCB 126 57465-28-8 3 ug’kg <3 <3 <3
PCB 128 38380-07-3 3 ug/kg <3 <3 <3
PCB 138 35065-28-2 3 pg/kg <3 <3 <3
PCB 153 35065-27-1 3 ug/kg <3 <3 <3
PCB 169 32774-16-6 3 pg/kg <3 <3 <3
PCB 170 35065-30-6 3 Hg/kg <3 <3 <3
PCB 180 35065-29-3 3 ug/kg <3 <3 <3
PCB 187 52663-68-0 3 ug/kg <3 <3 <3
Total Polychlorinated biphenyls - 18 pg/kg <18 <18 <18
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs)
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 <50 <50
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50 <50
EP076HK: Acenaphthene 83-32-9 50 ug’kg <50 <50 <50
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50 <50
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 <50 <50
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Client
Work Order

: 40f9

: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

HK1026849

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L102BH
13.4-14.3M (E&F)
04-NOV-2010 14:35

L102BH
14.3-15.3M (E&F)
04-NOV-2010 16:00

L102BH
15.3-15.5M (F)
11-NOV-2010 09:50

Compound CAS Number LOR Unit HK1026849-001 HK1026849-002 HK1026849-003
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued
EP076HK: Anthracene 120-12-7 50 ug/kg <50 <50 <50
EP076HK: Fluoranthene 206-44-0 150 ug’kg <150 <150 <150
EP076HK: Pyrene 129-00-0 150 ug/kg <150 <150 <150
EP076HK: Benz(a)anthracene 56-55-3 150 ug’kg <150 <150 <150
EP076HK: Chrysene 218-01-9 150 ug’kg <150 <150 <150
EP076HK: Benzo(b)fluoranthene 205-99-2 150 Hg/kg <150 <150 <150
EP076HK: Benzo(k)fluoranthene 207-08-9 150 ug’kg <150 <150 <150
EP076HK: Benzo(a)pyrene 50-32-8 150 ug/kg <150 <150 <150
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 ug’kg <150 <150 <150
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ug/kg <150 <150 <150
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150 <150 <150
EP076HK: Low M.W. PAHs ———- 550 ug/kg <550 <550 <550
EP076HK: High M.W. PAHs - 1700 Hg/kg <1700 <1700 <1700
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates Surrogate control limits listed at end of this report.
2-Fluorobiphenyl 321-60-8 0.1 % 751 65.8 76.2
4-Terphenyl-d14 1718-51-0 0.1 % 80.6 69.6 86.0
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate Surrogate control limits listed at end of this report.
Decachlorobiphenyl 2051-24-3 0.1 % 75.2 61.3 77.4
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026849 ALS

Laboratory Duplicate (DUP) Report

Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EG: Metals and Major Cations (QC Lot: 1561548)
HK1026728-003 Anonymous EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 0.0
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.0
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 6 6 0.0
EG020: Chromium 7440-47-3 1 mg/kg 24 24 0.0
EG020: Copper 7440-50-8 1 mg/kg 7 7 0.0
EG020: Lead 7439-92-1 1 mg/kg 17 17 0.0
EG020: Nickel 7440-02-0 1 mg/kg 15 15 0.0
EG020: Zinc 7440-66-6 1 mg/kg 50 49 0.0
HK1026899-003 Anonymous EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 0.0
EGO020: Silver 7440-22-4 0.1 mg/kg 0.1 0.2 0.0
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 6 7 0.0
EG020: Chromium 7440-47-3 1 mg/kg 24 26 6.5
EG020: Copper 7440-50-8 1 mg/kg 21 21 0.0
EG020: Lead 7439-92-1 1 mg/kg 22 24 9.2
EG020: Nickel 7440-02-0 1 mg/kg 15 15 0.0
EG020: Zinc 7440-66-6 1 mg/kg 51 52 3.2
EP: Aggregate Organics (QC Lot: 1562495)
HK1026728-001 Anonymous EP005: Total Organic Carbon - 0.05 % 1.09 1.1 1.9
HK1026899-005 Anonymous EP005: Total Organic Carbon 0.05 % 0.68 0.66 25
EP-065: PCB Single Congeners (QC Lot: 1559835)
HK1026849-001 L102BH 13.4-14.3M (E&F) Total Polychlorinated biphenyls 18 ug’kg <18 <18 0.0
PCB 8 34883-43-7 3 ug/kg <3 <3 0.0
PCB 18 37680-65-2 3 ug/kg <3 <3 0.0
PCB 28 7012-37-5 3 pg/kg <3 <3 0.0
PCB 44 41464-39-5 3 ug/kg <3 <3 0.0
PCB 52 35693-99-3 3 pg/kg <3 <3 0.0
PCB 66 32598-10-0 3 ug/kg <3 <3 0.0
PCB 77 32598-13-3 3 ug/kg <3 <3 0.0
PCB 101 37680-73-2 3 ug’kg <3 <3 0.0
PCB 105 32598-14-4 3 ug/kg <3 <3 0.0
PCB 118 31508-00-6 3 ug/kg <3 <3 0.0
PCB 126 57465-28-8 3 ug’kg <3 <3 0.0
PCB 128 38380-07-3 3 pg’kg <3 <3 0.0
PCB 138 35065-28-2 3 ug/kg <3 <3 0.0
PCB 153 35065-27-1 3 ug/kg <3 <3 0.0
PCB 169 32774-16-6 3 ug/kg <3 <3 0.0
PCB 170 35065-30-6 3 ug/kg <3 <3 0.0
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026849 ALS
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EP-065: PCB Single Congeners (QC Lot: 1559835) - Continued
HK1026849-001 L102BH 13.4-14.3M (E&F) PCB 180 35065-29-3 3 ug’kg <3 <3 0.0
PCB 187 52663-68-0 3 ug/kg <3 <3 0.0
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559836)
HK1026849-001 L102BH 13.4-14.3M (E&F) EP076HK: Fluoranthene 206-44-0 150 ug/kg <150 <150 0.0
EP076HK: Pyrene 129-00-0 150 pg/kg <150 <150 0.0
EP076HK: Benz(a)anthracene 56-55-3 150 ua’kg <150 <150 0.0
EP076HK: Chrysene 218-01-9 150 ug/kg <150 <150 0.0
EP076HK: Benzo(b)fluoranthene 205-99-2 150 pg/kg <150 <150 0.0
EP076HK: Benzo(k)fluoranthene 207-08-9 150 pg/kg <150 <150 0.0
EP076HK: Benzo(a)pyrene 50-32-8 150 pg’kg <150 <150 0.0
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 pg/kg <150 <150 0.0
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ug/kg <150 <150 0.0
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150 <150 0.0
EP076HK: High M.W. PAHs - 1700 pg/kg <1700 <1700 0.0
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 <50 0.0
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50 0.0
EP076HK: Phenanthrene 85-01-8 50 pg’kg <50 <50 0.0
EP076HK: Anthracene 120-12-7 50 pg/kg <50 <50 0.0
EP076HK: Low M.W. PAHs - 550 ug/kg <550 <550 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1561548)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 100 - 85 115 - ——-
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 92.9 - 85 115 - -
EG020: Chromium 7440-47-3 1 mg/kg <1 5 mg/kg 93.9 - 85 115 - -
EG020: Copper 7440-50-8 1 mg/kg <1 5 mg/kg 97.3 - 85 115 -—- -
EG020: Lead 7439-92-1 1 mg/kg <1 5 mg/kg 87.4 - 85 115 -—-- -
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 92.5 - 85 115 - —
EG020: Nickel 7440-02-0 1 mg/kg <1 5 mg/kg 93.4 - 85 115 - ——-
EGO020: Silver 7440-22-4 0.1 mg/kg <0.1 5 mg/kg 971 - 85 115 - -
EGO020: Zinc 7440-66-6 1 mg/kg <1 5 mg/kg 101 - 85 115 - —-
EP: Aggregate Organics (QC Lot: 1562495)
EP005: Total Organic Carbon - 0.05 % <0.05 40 % 108 - 85 115 - -
EP-065: PCB Single Congeners (QC Lot: 1559835)
PCB 8 34883-43-7 3 ug’kg <3 5 pg/kg 78.5 - 47 131 - -
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Client

: Tof9

: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

Work Order HK1026849 ALS
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EP-065: PCB Single Congeners (QC Lot: 1559835) - Continued
PCB 18 37680-65-2 3 ug/kg <3 5 ug/kg 51.4 - 38 147 - ——-
PCB 28 7012-37-5 3 pg/kg <3 5 pg/kg 40.3 - 36 134 ——- —
PCB 44 41464-39-5 3 ug/kg <3 5 pg/kg 43.5 - 24 149 - —
PCB 52 35693-99-3 3 ug/kg <3 5 ug/kg 43.0 - 28 149 - —
PCB 66 32598-10-0 3 ug/kg <3 5 ug/kg 45.8 -—-- 31 135 -—-- —
PCB 77 32598-13-3 3 ug/kg <3 5 ug/kg 55.8 -—-- 38 123 - —
PCB 101 37680-73-2 3 ug/kg <3 5 ug/kg 48.1 - 44 121 - ——-
PCB 105 32598-14-4 3 ug/kg <3 5 pg/kg 54.9 - 41 123 ——- —
PCB 118 31508-00-6 3 ug/kg <3 5 pg/kg 74.0 - 45 119 - —
PCB 126 57465-28-8 3 ug/kg <3 5 ug/kg 57.8 -—-- 40 119 - —
PCB 128 38380-07-3 3 ug/kg <3 5 ug/kg 51.4 -—-- 46 120 -—-- —
PCB 138 35065-28-2 3 ug/kg <3 5 ug/kg 55.5 - 45 117 -—-- —
PCB 153 35065-27-1 3 ug/kg <3 5 ug/kg 80.9 - 43 121 - —-
PCB 169 32774-16-6 3 ug/kg <3 5 pg/kg 57.5 - 43 127 ——- —
PCB 170 35065-30-6 3 ug/kg <3 5 pg/kg 54.4 - 43 124 - —
PCB 180 35065-29-3 3 ug/kg <3 5 ug/kg 53.5 - 42 124 - —
PCB 187 52663-68-0 3 ug/kg <3 5 ug/kg 53.4 -—-- 43 124 -—-- —
Total Polychlorinated biphenyls m— 18 ug/kg <18 —- —— —- —- —- — —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559836)
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 250 pg/kg 65.1 - 57 119 - -
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 250 pg/kg 721 - 60 113 - —
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 250 pg/kg 82.7 - 64 113 - ——-
EP076HK: Fluorene 86-73-7 50 ua’kg <50 250 pg/kg 63.9 ---- 61 118 - —
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 250 pg/kg 64.8 - 57 123 - —
EP076HK: Anthracene 120-12-7 50 ug/kg <50 250 pg/kg 66.5 - 65 109 - J—
EP076HK: Fluoranthene 206-44-0 50 ug/kg <50 250 pg/kg 66.2 - 58 124 - -
EP076HK: Pyrene 129-00-0 50 ug/kg <50 250 pg/kg 66.0 - 59 127 - —
EP076HK: Benz(a)anthracene 56-55-3 50 ug/kg <50 250 pg/kg 66.3 - 56 116 ——- ——-
EP076HK: Chrysene 218-01-9 50 Hg/kg <50 250 pg/kg 73.5 - 72 118 - —
EP076HK: Benzo(b)fluoranthene 205-99-2 50 ug/kg <50 250 pg/kg 68.8 — 50 116 — —
EP076HK: Benzo(k)fluoranthene 207-08-9 50 ug/kg <50 250 pg/kg 79.7 - 67 121 -——- -
EP076HK: Benzo(a)pyrene 50-32-8 50 ug’kg <50 250 pglkg 61.9 - 55 133 - -
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 50 ug/kg <50 250 pg/kg 67.6 ---- 56 108 ---- ——-
EP076HK: Dibenz(a.h)anthracene 53-70-3 50 ug/kg <50 250 pg/kg 69.1 - 45 117 — —
EP076HK: Benzo(g.h.i)perylene 191-24-2 50 ug/kg <50 250 pg/kg 72.5 —- 53 118 — J—
EP076HK: Low M.W. PAHs ---- 550 ug/kg <550 — — — —
EP076HK: High M.W. PAHs - 1700 ug/kg <1700 — — — —

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Matrix: SOIL

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026849 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cas A Concentration mMs MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1561548)
HK1026728-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg 88.4 88.8 75 125 0.4 25
EG020: Cadmium 7440-43-9 5 mg/kg 92.4 92.4 75 125 0.04 25
EG020: Chromium 7440-47-3 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EGO020: Copper 7440-50-8 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EG020: Lead 7439-92-1 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EG020: Mercury 7439-97-6 0.1 mg/kg 79.9 84.4 75 125 5.5 25
EG020: Nickel 7440-02-0 5 mg/kg 85.5 85.5 75 125 0.0 25
EGO020: Silver 7440-22-4 5 mg/kg 86.1 89.9 75 125 4.3 25
EG020: Zinc 7440-66-6 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EP: Aggregate Organics (QC Lot: 1562495)
HK1026849-003 L102BH 15.3-15.5M (F) EP005: Total Organic Carbon - 40 % 91.8 - 75 125 — —
EP-065: PCB Single Congeners (QC Lot: 1559835)
HK1026849-002 L102BH 14.3-15.3M (E&F) PCB 8 34883-43-7 5 pg/kg 122 50 130 —
PCB 18 37680-65-2 5 pg/kg 60.0 50 130 —
PCB 28 7012-37-5 5 pg/kg 56.1 50 130 ——-
PCB 44 41464-39-5 5 ug/kg 55.6 50 130 -—--
PCB 52 35693-99-3 5 ug/kg 59.2 50 130
PCB 66 32598-10-0 5 ug/kg 55.9 50 130
PCB 77 32598-13-3 5 pg/kg 60.4 50 130 —
PCB 101 37680-73-2 5 ug/kg 55.9 50 130 —
PCB 105 32598-14-4 5 ug/kg 61.2 50 130 —
PCB 118 31508-00-6 5 ug/kg 93.2 50 130 j—
PCB 126 57465-28-8 5 ug/kg 62.8 50 130
PCB 128 38380-07-3 5 ug/kg 58.2 50 130 —
PCB 138 35065-28-2 5 pg/kg 77.9 50 130 -
PCB 153 35065-27-1 5 ug/kg 91.5 50 130 ——-
PCB 169 32774-16-6 5 uglkg 68.4 50 130
PCB 170 35065-30-6 5 pg/kg 62.8 50 130 j—
PCB 180 35065-29-3 5 pg/kg 61.2 - 50 130 — —
PCB 187 52663-68-0 5 ug/kg 74.6 50 130 —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559836)
HK1026849-002 L102BH 14.3-15.3M (E&F) EPO076HK: Naphthalene 91-20-3 250 uglkg 76.3 50 130
EP076HK: Acenaphthylene 208-96-8 250 pg/kg 68.7 -—-- 50 130 — —
EP076HK: Acenaphthene 83-32-9 250 pg/kg 741 - 50 130 - -
EP076HK: Fluorene 86-73-7 250 pg/kg 71.5 - 50 130 - -——
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026849 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs = Concentration ms MSD Low High Value Control
ID Number Limit
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559836) - Continued
HK1026849-002 L102BH 14.3-15.3M (E&F) EP076HK: Phenanthrene 85-01-8 250 pg/kg 714 50 130
EP076HK: Anthracene 120-12-7 250 pg/kg 69.0 - 50 130 - —
EP076HK: Fluoranthene 206-44-0 250 pg/kg 72.0 - 50 130 -— -——
EP076HK: Pyrene 129-00-0 250 pg/kg 70.8 50 130 -—
EP076HK: Benz(a)anthracene 56-55-3 250 pg/kg 713 - 50 130 — -
EP076HK: Chrysene 218-01-9 250 pg/kg 75.7 —— 50 130 — —
EP076HK: Benzo(b)fluoranthene 205-99-2 250 pg/kg 72.6 - 50 130 — j—
EP076HK: Benzo(k)fluoranthene 207-08-9 250 pg/kg 74.6 -—- 50 130 — j—
EP076HK: Benzo(a)pyrene 50-32-8 250 pg/kg 69.8 - 50 130 -— -
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 250 pg/kg 70.9 - 50 130 ---- -
EP076HK: Dibenz(a.h)anthracene 53-70-3 250 pg/kg 721 —— 50 130 — —-
EP076HK: Benzo(g.h.i)perylene 191-24-2 250 pg/kg 74.2 - 50 130 — —

Surrogate Control Limits

Sub-Matrix: SEDIMENT Recovery Limits (%)
Compound CAS Number Low High
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates
2-Fluorobiphenyl 321-60-8 50 130
4-Terphenyl-d14 1718-51-0 50 130
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate
Decachlorobiphenyl 2051-24-3 50 130
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ANALYTICAL CHEMISTRY & TESTING SERVICES 066
CERTIFICATE OF ANALYSIS
Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f9
DEPARTMENT
Contact : MR JAMES PENNY Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1026567
Address : 47/F., HOPEWELL CENTRE, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
183 QUEEN'S ROAD EAST, Yip Street,
WAN CHAI, HONG KONG Kwai Chung, N.T., Hong Kong
E-mail : james.penny@hyderconsulting.com E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2911 2048 Telephone : +852 2610 1044
Facsimile fap— Facsimile : +852 2610 2021
Project : SITE INVESTIGATION FOR TRUNK ROAD T2 Quote number D - Date Samples Received : 09-NOV-2010
AND INFRASTRUCTURE AT SOUTH APRON
(STAGE 1)
Order number : KL/2009/02 Issue Date : 19-NOV-2010
C-0-C number [ No. of samples received |
Site F— No. of samples analysed |

This report may not be reproduced except with prior written
approval from the testing laboratory.
Hong Kong Accreditation Service (HKAS) has accedited this

laboratory (ALS Technichem (HK) Pty Ltd) under Hong Kong
Laboratory Accreditation Scheme (HOKLAS) for specific laboratory
activities as listed in the HOKLAS Directory of Accredited
Laboratories. The results shown in this certificate were

determined by this laboratory in accordance with its terms of

accreditation.

This document has been electronically signed by those names that appear on this report and are the authorised signatories.
Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions Ordinance of
Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Anh Ngoc Huynh
Chan Siu Ming, Vico
Wong Wing, Kenneth

Senior Chemist - Organics
Senior Chemist
Assistant Supervisor

Organics
Inorganics
Inorganics

ALS Laboratory Group

Trading Name: ALS Technichem (HK) Pty Ltd
11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com
A Campbell Brothers Limited Company



Page Number : 20f9
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026567 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
17-NOV-2010
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1026567

Project Name: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1).

Sample(s) were received in a chilled condition.

Sediment sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Sediment sample(s) as received, digested by In-house method EG-3051A based on USEPA method 3051a, prior to the determination of metals.

"Total PCBs" results (Method: EP065) are not HOKLAS accredited. The values are calculated from summation of the 18 PCB congeners, based on Limit of Detection

(LOD) of 1 ug/kg.

Sediment Grain Size and Moisture content were subcontracted and tested by MaterialLab Limited.

Tributyl tin in interstitial water was subcontracted and tested by Hong Kong Productivity Council.
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT =
Work Order HK1026567 AL
Analytical Results

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

R1-A
09-NOV-2010 11:29

Compound CAS Number . LOR Unit HK1026567-001
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 8
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2
EG020: Chromium 7440-47-3 1 mg/kg 37
EG020: Copper 7440-50-8 1 mg/kg 16
EG020: Lead 7439-92-1 1 mg/kg 35
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05
EGO020: Nickel 7440-02-0 1 mg/kg 25
EGO020: Silver 7440-22-4 0.1 mg/kg 0.1
EGO020: Zinc 7440-66-6 1 mg/kg 92
EP: Aggregate Organics
EP005: Total Organic Carbon - 005 % 1.03
EP-065: PCB Single Congeners
PCB 8 34883-43-7 3 pg/kg <3
PCB 18 37680-65-2 3 ug/kg <3
PCB 28 7012-37-5 3 ug/kg <3
PCB 44 41464-39-5 3 ug/kg <3
PCB 52 35693-99-3 3 Hg/kg <8
PCB 66 32598-10-0 3 ug/kg <3
PCB 77 32598-13-3 3 uglkg <3
PCB 101 37680-73-2 3 ug/kg <3
PCB 105 32598-14-4 3 Hg/kg <3
PCB 118 31508-00-6 3 pg/kg <3
PCB 126 57465-28-8 3 Hg/kg <3
PCB 128 38380-07-3 3 Hg/kg <3
PCB 138 35065-28-2 3 Hg/kg <3
PCB 153 35065-27-1 3 ug/kg <3
PCB 169 32774-16-6 3 ug/kg <3
PCB 170 35065-30-6 3 Hg/kg <8
PCB 180 35065-29-3 3 ug/kg <3
PCB 187 52663-68-0 3 Hg/kg <8
Total Polychlorinated biphenyls — 18 ug/kg <18
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs)
EP076HK: Naphthalene 91-20-3 50 ug’kg <50
EP076HK: Acenaphthylene 208-96-8 50 pg/kg <50
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50
EP076HK: Fluorene 86-73-7 50 Hg/kg <50
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50
EP076HK: Anthracene 120-12-7 50 ug/kg <50
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Page Number
Client
Work Order

: 40f9

: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

HK1026567

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

R1-A
09-NOV-2010 11:29

Compound CAS Number ~ LOR Unit HK1026567-001
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued
EP076HK: Fluoranthene 206-44-0 150 ug/kg <150
EP076HK: Pyrene 129-00-0 150 ug/kg <150
EP076HK: Benz(a)anthracene 56-55-3 150 ug/kg <150
EP076HK: Chrysene 218-01-9 150 ug/kg <150
EP076HK: Benzo(b)fluoranthene 205-99-2 150 ug/kg <150
EP076HK: Benzo(k)fluoranthene 207-08-9 150 ug’kg <150
EP076HK: Benzo(a)pyrene 50-32-8 150 ug’kg <150
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 ug’kg <150
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ug’kg <150
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150
EP076HK: Low M.W. PAHs - 550 ug’kg <550
EP076HK: High M.W. PAHs - 1700 ug/kg <1700
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates Surrogate control limits listed at end of this report.
2-Fluorobiphenyl 321-60-8 0.1 % 98.3
4-Terphenyl-d14 1718-51-0 0.1 % 89.9
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate Surrogate control limits listed at end of this report.
Decachlorobiphenyl 2051-24-3 0.1 % 90.4
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026567 ALS

Laboratory Duplicate (DUP) Report

Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)

EG: Metals and Major Cations (QC Lot: 1558533)

HK1026631-001 Anonymous EG020: Mercury 7439-97-6 0.05 magl/kg 0.28 0.32 15.2
EG020: Silver 7440-22-4 0.1 mg/kg 2.4 2.5 52
EG020: Cadmium 7440-43-9 0.2 mg/kg 0.4 0.4 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 8 10 18.2
EG020: Chromium 7440-47-3 1 mg/kg 55 60 9.0
EG020: Copper 7440-50-8 1 mg/kg 140 156 10.8
EG020: Lead 7439-92-1 1 mg/kg 46 50 8.0
EGO020: Nickel 7440-02-0 1 mg/kg 22 23 0.0
EG020: Zinc 7440-66-6 1 mg/kg 156 169 8.2

EP: Aggregate Organics (QC Lot: 1557509)

HK1026133-001 Anonymous EP005: Total Organic Carbon - 0.05 % 0.90 1.00 10.4

EP-065: PCB Single Congeners (QC Lot: 1559846)

HK1026631-001 Anonymous Total Polychlorinated biphenyls 18 ug/kg <18 <18 0.0
PCB 8 34883-43-7 3 pg/kg <3 <3 0.0
PCB 18 37680-65-2 3 uglkg <3 <3 0.0
PCB 28 7012-37-5 3 ug/kg <3 <3 0.0
PCB 44 41464-39-5 3 pg/kg <3 <3 0.0
PCB 52 35693-99-3 3 ug/kg <3 <3 0.0
PCB 66 32598-10-0 3 uglkg <3 <3 0.0
PCB 77 32598-13-3 3 ug/kg <3 <3 0.0
PCB 101 37680-73-2 3 ug/kg <3 <3 0.0
PCB 105 32598-14-4 3 ug/kg <3 <3 0.0
PCB 118 31508-00-6 3 ug/kg <3 <3 0.0
PCB 126 57465-28-8 3 ug/kg <3 <3 0.0
PCB 128 38380-07-3 3 ug/kg <3 <3 0.0
PCB 138 35065-28-2 3 ug/kg <3 <3 0.0
PCB 153 35065-27-1 3 ug/kg <3 <3 0.0
PCB 169 32774-16-6 3 ug/kg <3 <3 0.0
PCB 170 35065-30-6 3 pg/kg <3 <3 0.0
PCB 180 35065-29-3 3 ug/kg <3 <3 0.0
PCB 187 52663-68-0 3 nalkg <3 <3 0.0

EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559848)

HK1026631-001 Anonymous EP076HK: Fluoranthene 206-44-0 150 ua’kg <150 <150 0.0
EP076HK: Pyrene 129-00-0 150 ug/kg <150 <150 0.0
EP076HK: Benz(a)anthracene 56-55-3 150 ua/kg <150 <150 0.0
EP076HK: Chrysene 218-01-9 150 ua/kg <150 <150 0.0
EP076HK: Benzo(b)fluoranthene 205-99-2 150 ua/kg <150 <150 0.0
EP076HK: Benzo(k)fluoranthene 207-08-9 150 pg/kg <150 <150 0.0
EP076HK: Benzo(a)pyrene 50-32-8 150 ug’kg <150 <150 0.0
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026567 ALS
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559848) - Continued
HK1026631-001 Anonymous EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 ug/kg <150 <150 0.0
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ug’kg <150 <150 0.0
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150 <150 0.0
EP076HK: High M.W. PAHs —— 1700 ug’kg <1700 <1700 0.0
EP076HK: Naphthalene 91-20-3 50 pg/kg <50 <50 0.0
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthene 83-32-9 50 ug’kg <50 <50 0.0
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50 0.0
EP076HK: Phenanthrene 85-01-8 50 ua/kg <50 <50 0.0
EP076HK: Anthracene 120-12-7 50 ug’kg <50 <50 0.0
EP076HK: Low M.W. PAHs -—- 550 ug/kg <550 <550 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1558533)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 89.1 - 85 115 - -
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 89.9 -—-- 85 115 - -
EG020: Chromium 7440-47-3 1 mg/kg <1 5 mg/kg 98.8 - 85 115 - -
EG020: Copper 7440-50-8 1 mg/kg <1 5 mg/kg 96.3 - 85 115 - -
EGO020: Lead 7439-92-1 1 mg/kg <1 5 mg/kg 87.7 - 85 115 - —
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 96.0 - 85 115 - -
EG020: Nickel 7440-02-0 1 mg/kg <1 5 mg/kg 95.0 - 85 115 - -
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 5 mg/kg 91.5 -—-- 85 115 - -
EG020: Zinc 7440-66-6 1 mg/kg <1 5 mg/kg 95.8 - 85 115 - -
EP: Aggregate Organics (QC Lot: 1557509)
EP005: Total Organic Carbon - 0.05 % <0.05 40 % 114 -—- 85 115 — —
EP-065: PCB Single Congeners (QC Lot: 1559846)
PCB 8 34883-43-7 3 ug/kg <3 5 pg/kg 59.1 -—-- 47 131 - -
PCB 18 37680-65-2 3 ug/kg <3 5 pg/kg 60.3 - 38 147 - -
PCB 28 7012-37-5 3 ug/kg <3 5 pg/kg 69.3 --- 36 134 -—-- -
PCB 44 41464-39-5 3 ug/kg <3 5 uglkg 62.0 24 149
PCB 52 35693-99-3 3 ug’kg <3 5 pg/kg 63.3 - 28 149 - -
PCB 66 32598-10-0 3 ug/kg <3 5 pg/kg 61.3 - 31 135 - -
PCB 77 32598-13-3 3 ug/kg <3 5 pg/kg 64.1 - 38 123 - -
PCB 101 37680-73-2 3 ug/kg <3 5 pg/kg 60.7 - 44 121 - -
PCB 105 32598-14-4 3 ug/kg <3 5 ug/kg 63.7 -—-- 41 123 -—-- -
PCB 118 31508-00-6 3 ug/kg <3 5 ug/kg 63.1 - 45 119 -—-- -—--
PCB 126 57465-28-8 3 ug’kg <3 5 pg/kg 75.9 - 40 119 - -
PCB 128 38380-07-3 3 ug/kg <3 5 pg/kg 65.6 - 46 120 - -
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026567 ALS
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EP-065: PCB Single Congeners (QC Lot: 1559846) - Continued
PCB 138 35065-28-2 3 ug/kg <3 5 ug/kg 65.0 - 45 117 - —
PCB 153 35065-27-1 3 ug/kg <3 5 ug/kg 63.8 - 43 121 - —
PCB 169 32774-16-6 3 ug/kg <3 5 ug/kg 73.2 43 127
PCB 170 35065-30-6 3 ug/kg <3 5 ug/kg 69.1 -—-- 43 124 -—-- j—
PCB 180 35065-29-3 3 ug’kg <3 5 pg/kg 67.6 - 42 124 -—- -
PCB 187 52663-68-0 3 ug/kg <3 5 ug/kg 63.8 - 43 124 - —
Total Polychlorinated biphenyls —— 18 ug’kg <18 —- —— —- —- —- — —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559848)
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 250 pg/kg 57.4 - 57 119 - —
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 250 pg/kg 79.8 - 60 113 - -—
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 250 pg/kg 66.7 - 64 113 ——- —
EP076HK: Fluorene 86-73-7 50 ug/kg <50 250 pg/kg 63.7 - 61 118 - -
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 250 pg/kg 70.3 — 57 123 — —
EP076HK: Anthracene 120-12-7 50 ug/kg <50 250 pg/kg 70.3 - 65 109 - —
EP076HK: Fluoranthene 206-44-0 50 ug/kg <50 250 pg/kg 70.2 —— 58 124 —— -
EP076HK: Pyrene 129-00-0 50 ug/kg <50 250 pg/kg 69.8 - 59 127 - —
EP076HK: Benz(a)anthracene 56-55-3 50 ug/kg <50 250 pg/kg 62.4 — 56 116 — —
EP076HK: Chrysene 218-01-9 50 ug/kg <50 250 pg/kg 79.6 - 72 118 - —
EP076HK: Benzo(b)fluoranthene 205-99-2 50 ug/kg <50 250 pg/kg 64.1 - 50 116 — —
EP076HK: Benzo(k)fluoranthene 207-08-9 50 ug/kg <50 250 pg/kg 69.9 - 67 121 - -
EP076HK: Benzo(a)pyrene 50-32-8 50 ug’kg <50 250 pglkg 58.0 - 55 133 - -
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 50 ug/kg <50 250 pg/kg 66.2 - 56 108 - —
EP076HK: Dibenz(a.h)anthracene 53-70-3 50 ug/kg <50 250 pg/kg 72.6 - 45 117 — j—
EP076HK: Benzo(g.h.i)perylene 191-24-2 50 ug/kg <50 250 pg/kg 69.6 -—-- 53 118 — j—
EP076HK: Low M.W. PAHs - 550 ug/kg <550 — — J— — — — —
EP076HK: High M.W. PAHs — 1700 ug/kg <1700
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1558533)
HK1026567-001 R1-A EG020: Arsenic 7440-38-2 5 mg/kg 92.9 97.2 75 125 45 25
EG020: Cadmium 7440-43-9 5 mg/kg 90.4 92.8 75 125 2.6 25
EG020: Chromium 7440-47-3 5 mg/kg 96.3 97.8 75 125 1.6 25
EG020: Copper 7440-50-8 5 mg/kg 97.6 94.0 75 125 3.8 25
EGO020: Lead 7439-92-1 5 mg/kg 98.6 100 75 125 1.4 25
EG020: Mercury 7439-97-6 0.1 mg/kg 100 95.0 75 125 5.6 25
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026567 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs = Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1558533) - Continued
HK1026567-001 R1-A EG020: Nickel 7440-02-0 5 mg/kg 112 110 75 125 1.6 25
EGO020: Silver 7440-22-4 5 mg/kg 93.4 96.8 75 125 3.6 25
EG020: Zinc 7440-66-6 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EP: Aggregate Organics (QC Lot: 1557509)
HK1026133-002 Anonymous EP005: Total Organic Carbon 40 % 106 75 125
EP-065: PCB Single Congeners (QC Lot: 1559846)
HK1026631-003 Anonymous PCB 8 34883-43-7 5 uglkg 81.4 50 130
PCB 18 37680-65-2 5 pg/kg 95.3 - 50 130 — —
PCB 28 7012-37-5 5 pgrkg 97.8 50 130 j—
PCB 44 41464-39-5 5 uglkg 93.4 50 130
PCB 52 35693-99-3 5 pg/kg 122 50 130 —
PCB 66 32598-10-0 5 pgrkg 108 50 130 —
PCB 77 32598-13-3 5 pgrkg 112 50 130 —
PCB 101 37680-73-2 5 pg/kg 89.8 - 50 130 J— —
PCB 105 32598-14-4 5 ug/kg 104 50 130 J—
PCB 118 31508-00-6 5 uglkg 111 50 130
PCB 126 57465-28-8 5 pg/kg 113 50 130 —
PCB 128 38380-07-3 5 pgrkg 126 50 130 —
PCB 138 35065-28-2 5 pgr/kg 109 50 130 -—
PCB 153 35065-27-1 5 pg/kg 98.6 . 50 130 — —
PCB 169 32774-16-6 5 ug/kg 102 50 130 J—
PCB 170 35065-30-6 5 uglkg 130 50 130
PCB 180 35065-29-3 5 pgr/kg 117 50 130 —
PCB 187 52663-68-0 5 pgrkg 128 50 130 —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559848)
HK1026631-003 Anonymous EP076HK: Naphthalene 91-20-3 250 uglkg 67.2 50 130
EP076HK: Acenaphthylene 208-96-8 250 pgrkg 67.6 - 50 130 - -
EP076HK: Acenaphthene 83-32-9 250 pg/kg 60.7 --- 50 130 -—-- -
EPO076HK: Fluorene 86-73-7 250 pg/kg 68.6 - 50 130 — —
EP076HK: Phenanthrene 85-01-8 250 pglkg 69.2 - 50 130 — —
EP076HK: Anthracene 120-12-7 250 pglkg 69.0 -—-- 50 130 — —
EP076HK: Fluoranthene 206-44-0 250 pg/kg 855 - 50 130 - —-
EP076HK: Pyrene 129-00-0 250 pg/kg 84.4 50 130 —
EP076HK: Benz(a)anthracene 56-55-3 250 pg/kg 72.9 — 50 130 — —
EP076HK: Chrysene 218-01-9 250 pg/kg 741 J— 50 130 — —
EP076HK: Benzo(b)fluoranthene 205-99-2 250 ug/kg 63.9 - 50 130 — f—
EP076HK: Benzo(k)fluoranthene 207-08-9 250 pg/kg 70.5 - 50 130 — j—
EP076HK: Benzo(a)pyrene 50-32-8 250 pg/kg 68.3 - 50 130 — ———
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1026567 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration ms MSD Low High Value Control
ID Number Limit
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1559848) - Continued
HK1026631-003 Anonymous EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 250 pg/kg 67.6 50 130 —
EP076HK: Dibenz(a.h)anthracene 53-70-3 250 pg/kg 69.7 - 50 130 —— j—
EP076HK: Benzo(g.h.i)perylene 191-24-2 250 pg/kg 70.9 - 50 130 - -——

Surrogate Control Limits

Sub-Matrix: SEDIMENT

Recovery Limits (%)

Compound CAS Number Low High
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates

2-Fluorobiphenyl 321-60-8 50 130
4-Terphenyl-d14 1718-51-0 50 130
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate

Decachlorobiphenyl 2051-24-3 50 130
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ANALYTICAL CHEMISTRY & TESTING SERVICES 066
CERTIFICATE OF ANALYSIS
Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f9
DEPARTMENT
Contact : MR JAMES PENNY Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1027307
Address : 47/F., HOPEWELL CENTRE, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
183 QUEEN'S ROAD EAST, Yip Street,
WAN CHAI, HONG KONG Kwai Chung, N.T., Hong Kong
E-mail : james.penny@hyderconsulting.com E-mail : Godfrey.Chan@alsenviro.com
Telephone : +852 2911 2048 Telephone : +852 2610 1044
Facsimile fap— Facsimile : +852 2610 2021
Project : SITE INVESTIGATION FOR TRUNK ROAD T2 Quote number D Date Samples Received : 10-NOV-2010
AND INFRASTRUCTURE AT SOUTH APRON
(STAGE 1)
Order number : KL/2009/02 Issue Date : 26-NOV-2010
C-0-C number [ No. of samples received -2
Site : L110BH No. of samples analysed .2

This report may not be reproduced except with prior written
approval from the testing laboratory.
Hong Kong Accreditation Service (HKAS) has accedited this

laboratory (ALS Technichem (HK) Pty Ltd) under Hong Kong
Laboratory Accreditation Scheme (HOKLAS) for specific laboratory
activities as listed in the HOKLAS Directory of Accredited
Laboratories. The results shown in this certificate were

determined by this laboratory in accordance with its terms of

accreditation.

This document has been electronically signed by those names that appear on this report and are the authorised signatories.
Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions Ordinance of
Hong Kong, Chapter 553, Section 6.

Signatories

Authorised results for

Anh Ngoc Huynh
Chan Siu Ming, Vico
Wong Wing, Kenneth

Senior Chemist - Organics
Senior Chemist
Assistant Supervisor

Organics
Inorganics
Inorganics

ALS Laboratory Group

Trading Name: ALS Technichem (HK) Pty Ltd
11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044 Fax: +852 2610 2021 www.alsenviro.com
A Campbell Brothers Limited Company



Page Number : 20f9
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027307 ALS

General Comments

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
26-NOV-2010
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1027307

Project Name: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1).

Sample(s) were received in a chilled condition.

Sediment sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Sediment sample(s) as received, digested by In-house method EG-3051A based on USEPA method 3051a, prior to the determination of metals.

Analysis of Tributyltin in interstitial water was cancelled due to insufficient volume of interstitial water.

"Total PCBs" results (Method: EP065) are not HOKLAS accredited. The values are calculated from summation of the 18 PCB congeners, based on Limit of Detection

(LOD) of 1 ug/kg.

Sediment Grain Size and Moisture content were subcontracted and tested by MaterialLab Limited.
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027307 ALS
Analytical Results

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L110BH

12.0-12.9M (A&B)
10-NOV-2010 13:45

L110BH

12.9-13.9M (A&B)
10-NOV-2010 14:30

Compound CAS Number ~ LOR Unit HK1027307-001 HK1027307-002
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 5 5
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2
EG020: Chromium 7440-47-3 1 mg/kg 21 20
EG020: Copper 7440-50-8 1 mg/kg 7 12
EGO020: Lead 7439-92-1 1 mg/kg 15 19
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05
EGO020: Nickel 7440-02-0 1 mg/kg 14 14
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1
EG020: Zinc 7440-66-6 1 mg/kg 70 83
EP: Aggregate Organics
EP005: Total Organic Carbon — 0.05 % 0.32 0.34
EP-065: PCB Single Congeners
PCB 8 34883-43-7 3 Hg/kg <38 <3
PCB 18 37680-65-2 3 Hg/kg <3 <3
PCB 28 7012-37-5 3 Hg/kg <3 <3
PCB 44 41464-39-5 3 ug/kg <3 <3
PCB 52 35693-99-3 3 Hg/kg <3 <3
PCB 66 32598-10-0 3 Hg/kg <3 <3
PCB 77 32598-13-3 3 Hg/kg <3 <3
PCB 101 37680-73-2 3 Hg/kg <3 <3
PCB 105 32598-14-4 3 ug/kg <3 <3
PCB 118 31508-00-6 3 Hglkg <3 <3
PCB 126 57465-28-8 3 ug/kg <3 <3
PCB 128 38380-07-3 3 Hg/kg <3 <3
PCB 138 35065-28-2 3 Hg/kg <3 <3
PCB 153 35065-27-1 3 ug/kg <3 <3
PCB 169 32774-16-6 3 Hg/kg <3 <3
PCB 170 35065-30-6 3 Hg/kg <3 <3
PCB 180 35065-29-3 3 Hg/kg <3 <3
PCB 187 52663-68-0 3 Hg/kg <3 <3
Total Polychlorinated biphenyls - 18 pg/kg <18 <18
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs)
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 <50
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 <50
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50
EP076HK: Phenanthrene 85-01-8 50 ug’kg <50 <50
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Work Order
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: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

HK1027307

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L110BH
12.0-12.9M (A&B)
10-NOV-2010 13:45

L110BH
12.9-13.9M (A&B)
10-NOV-2010 14:30

Compound CAS Number LOR Unit HK1027307-001 HK1027307-002
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued
EP076HK: Anthracene 120-12-7 50 Hg/kg <50 <50
EP076HK: Fluoranthene 206-44-0 150 ug’kg <150 <150
EP076HK: Pyrene 129-00-0 150 ug/kg <150 <150
EP076HK: Benz(a)anthracene 56-55-3 150 ug’kg <150 <150
EP076HK: Chrysene 218-01-9 150 ug’kg <150 <150
EP076HK: Benzo(b)fluoranthene 205-99-2 150 Hg/kg <150 <150
EP076HK: Benzo(k)fluoranthene 207-08-9 150 ug’kg <150 <150
EP076HK: Benzo(a)pyrene 50-32-8 150 Hg/kg <150 <150
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 ug/kg <150 <150
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 Hg/kg <150 <150
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150 <150
EP076HK: Low M.W. PAHs ———- 550 ug/kg <550 <550
EP076HK: High M.W. PAHs — 1700 pg/kg <1700 <1700
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates Surrogate control limits listed at end of this report.
2-Fluorobiphenyl 321-60-8 0.1 % 65.4 77.2
4-Terphenyl-d14 1718-51-0 0.1 % 66.3 79.1
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate Surrogate control limits listed at end of this report.
Decachlorobiphenyl 2051-24-3 0.1 % 71.8 78.9
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027307 ALS

Laboratory Duplicate (DUP) Report

Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EG: Metals and Major Cations (QC Lot: 1569807)
HK1027287-003 Anonymous EG020: Mercury 7439-97-6 0.05 mg/kg 1.19 1.28 7.3
EG020: Silver 7440-22-4 0.1 mg/kg 3.9 4.0 4.0
EG020: Cadmium 7440-43-9 0.2 mg/kg 1.1 1.2 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 8 8 0.0
EG020: Chromium 7440-47-3 1 mg/kg 175 182 4.0
EG020: Copper 7440-50-8 1 mg/kg 270 281 3.8
EG020: Lead 7439-92-1 1 mg/kg 79 77 34
EG020: Nickel 7440-02-0 1 mg/kg 40 41 2.7
EG020: Zinc 7440-66-6 1 mg/kg 320 329 2.8
EP: Aggregate Organics (QC Lot: 1570066)
HK1027307-001 L110BH 12.0-12.9M (A&B) EP005: Total Organic Carbon 0.05 % 0.32 0.34 46
HK1027307-002 L110BH 12.9-13.9M (A&B) EP005: Total Organic Carbon 0.05 % 0.34 0.36 47
EP-065: PCB Single Congeners (QC Lot: 1567806)
HK1026899-001 Anonymous Total Polychlorinated biphenyls - 18 ua/kg <18 <18 0.0
PCB 8 34883-43-7 3 ug/kg <3 <3 0.0
PCB 18 37680-65-2 3 uglkg <3 <3 0.0
PCB 28 7012-37-5 3 pg/kg <3 <3 0.0
PCB 44 41464-39-5 3 ua’kg <3 <3 0.0
PCB 52 35693-99-3 3 ug/kg <3 <3 0.0
PCB 66 32598-10-0 3 ug/kg <3 <3 0.0
PCB 77 32598-13-3 3 ug/kg <3 <3 0.0
PCB 101 37680-73-2 3 ug/kg <3 <3 0.0
PCB 105 32598-14-4 3 pg/kg <3 <3 0.0
PCB 118 31508-00-6 3 ug/kg <3 <3 0.0
PCB 126 57465-28-8 3 ug/kg <3 <3 0.0
PCB 128 38380-07-3 3 pg/kg <3 <3 0.0
PCB 138 35065-28-2 3 ug/kg 4 4 0.0
PCB 153 35065-27-1 3 ug/kg <3 <3 0.0
PCB 169 32774-16-6 3 ug/kg <3 <3 0.0
PCB 170 35065-30-6 3 ug/kg <3 <3 0.0
PCB 180 35065-29-3 3 ug/kg <3 <3 0.0
PCB 187 52663-68-0 3 pg/kg <3 <3 0.0
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1567807)
HK1026899-001 Anonymous EP076HK: Fluoranthene 206-44-0 150 ug/kg <150 <150 0.0
EP076HK: Pyrene 129-00-0 150 pg/kg <150 <150 0.0
EP076HK: Benz(a)anthracene 56-55-3 150 pg/kg <150 <150 0.0
EP076HK: Chrysene 218-01-9 150 ug/kg <150 <150 0.0
EP076HK: Benzo(b)fluoranthene 205-99-2 150 pg/kg <150 <150 0.0
EP076HK: Benzo(k)fluoranthene 207-08-9 150 pg/kg <150 <150 0.0
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027307 ALS
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)

EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1567807) - Continued

HK1026899-001 Anonymous EP076HK: Benzo(a)pyrene 50-32-8 150 ug/kg <150 <150 0.0
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 pg/kg <150 <150 0.0
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ua/kg <150 <150 0.0
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 pg/kg <150 <150 0.0
EP076HK: High M.W. PAHs - 1700 pg/kg <1700 <1700 0.0
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 <50 0.0
EP076HK: Fluorene 86-73-7 50 ug/kg <50 <50 0.0
EP076HK: Phenanthrene 85-01-8 50 pg’kg <50 <50 0.0
EP076HK: Anthracene 120-12-7 50 pg/kg <50 <50 0.0
EP076HK: Low M.W. PAHs - 550 ua/kg <550 <550 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1569807)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 87.8 - 85 115 - —
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 93.0 - 85 115 - -—
EG020: Chromium 7440-47-3 1 mg/kg <1 5 mg/kg 99.8 - 85 115 - -
EG020: Copper 7440-50-8 1 mg/kg <1 5 mg/kg 95.1 - 85 115 - —
EG020: Lead 7439-92-1 1 mg/kg <1 5 mg/kg 85.6 - 85 115 - -
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 86.6 - 85 115 - —
EG020: Nickel 7440-02-0 1 mg/kg <1 5 mg/kg 96.6 - 85 115 - —
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 5 mg/kg 97.4 85 115
EG020: Zinc 7440-66-6 1 mg/kg <1 5 mg/kg 106 - 85 115 -—- —
EP: Aggregate Organics (QC Lot: 1570066)
EP005: Total Organic Carbon - 0.05 % <0.05 40 % 114 - 85 115 — —
EP-065: PCB Single Congeners (QC Lot: 1567806)
PCB 8 34883-43-7 3 ug’kg <3 5 pg/kg 100 - 47 131 - -
PCB 18 37680-65-2 3 ug/kg <3 5 ug/kg 109 -—-- 38 147 -—-- -—--
PCB 28 7012-37-5 3 ug’kg <3 5 pg/kg 103 - 36 134 -—- -
PCB 44 41464-39-5 3 ug/kg <3 5 ug/kg 106 - 24 149 -—-- -
PCB 52 35693-99-3 3 ug/kg <3 5 ug/kg 107 -—-- 28 149 - —
PCB 66 32598-10-0 3 ug/kg <3 5 pg/kg 104 - 31 135 - —
PCB 77 32598-13-3 3 ug/kg <3 5 ug/kg 106 -—-- 38 123 -—-- -
PCB 101 37680-73-2 3 ug/kg <3 5 ug/kg 107 44 121
PCB 105 32598-14-4 3 ug’kg <3 5 pg/kg 107 - 41 123 -—- -
PCB 118 31508-00-6 3 ug/kg <3 5 ug/kg 113 - 45 119 -—-- —
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: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

Work Order HK1027307 ALS
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EP-065: PCB Single Congeners (QC Lot: 1567806) - Continued
PCB 126 57465-28-8 3 ug/kg <3 5 ug/kg 113 - 40 119 - ——-
PCB 128 38380-07-3 3 ug’kg <3 5 pg/kg 99.9 - 46 120 -— -
PCB 138 35065-28-2 3 ug/kg <3 5 pg/kg 88.1 -—-- 45 117 -—-- j—
PCB 153 35065-27-1 3 ug/kg <3 5 pg/kg 95.1 - 43 121 -—- -
PCB 169 32774-16-6 3 ug/kg <3 5 ug/kg 112 -—-- 43 127 - —
PCB 170 35065-30-6 3 ug/kg <3 5 ug/kg 106 -—-- 43 124 -—-- —
PCB 180 35065-29-3 3 ug/kg <3 5 ug/kg 102 - 42 124 - ——-
PCB 187 52663-68-0 3 ug’kg <3 5 pg/kg 112 - 43 124 -— —
Total Polychlorinated biphenyls 18 ug/kg <18 — —- — —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1567807)
EP076HK: Naphthalene 91-20-3 50 ug’kg <50 250 pg/kg 74.6 - 57 119 - -
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 250 pg/kg 65.2 - 60 113 -— —
EP076HK: Acenaphthene 83-32-9 50 ug’kg <50 250 pglkg 70.6 - 64 113 - —
EP076HK: Fluorene 86-73-7 50 ug/kg <50 250 pg/kg 74.7 - 61 118 - -
EP076HK: Phenanthrene 85-01-8 50 ua’kg <50 250 pg/kg 71.8 - 57 123 - -
EP076HK: Anthracene 120-12-7 50 ug/kg <50 250 pg/kg 76.4 - 65 109 - ——-
EP076HK: Fluoranthene 206-44-0 50 ug/kg <50 250 pglkg 82.3 -—-- 58 124 j— -
EP076HK: Pyrene 129-00-0 50 ug/kg <50 250 pg/kg 81.5 - 59 127 - —
EP076HK: Benz(a)anthracene 56-55-3 50 ug’kg <50 250 pgl/kg 80.5 - 56 116 — —
EP076HK: Chrysene 218-01-9 50 ug/kg <50 250 pg/kg 92.8 - 72 118 -—-- —
EP076HK: Benzo(b)fluoranthene 205-99-2 50 ug/kg <50 250 pg/kg 92.9 - 50 116 -—-- —
EP076HK: Benzo(k)fluoranthene 207-08-9 50 ug/kg <50 250 pg/kg 105 -—- 67 121 - —
EP076HK: Benzo(a)pyrene 50-32-8 50 ug/kg <50 250 pg/kg 87.8 - 55 133 - -
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 50 Hg/kg <50 250 pg/kg 91.2 - 56 108 — j—
EP076HK: Dibenz(a.h)anthracene 53-70-3 50 ug/kg <50 250 pg/kg 105 - 45 117 —-- —
EP076HK: Benzo(g.h.i)perylene 191-24-2 50 ug/kg <50 250 pg/kg 99.1 - 53 118 -—-- —
EP076HK: Low M.W. PAHs 550 ug/kg <550
EPO076HK: High M.W. PAHs —-| 1700 ug/kg <1700
Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs @ Concentration mS MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1569807)
HK1027287-001 Anonymous EG020: Arsenic 7440-38-2 5 mg/kg 89.6 974 75 125 8.3 25
EG020: Cadmium 7440-43-9 5 mg/kg 89.9 95.9 75 125 6.5 25
EG020: Chromium 7440-47-3 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027307 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs | Concentration mMs mMSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1569807) - Continued
HK1027287-001 Anonymous EG020: Copper 7440-50-8 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EG020: Lead 7439-92-1 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EG020: Mercury 7439-97-6 0.1 mg/kg 91.0 91.0 75 125 0.0 25
EGO020: Nickel 7440-02-0 5 mg/kg 89.0 88.8 75 125 0.2 25
EGO020: Silver 7440-22-4 5 mg/kg 85.2 104 75 125 204 25
EG020: Zinc 7440-66-6 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EP: Aggregate Organics (QC Lot: 1570066)
HK1027307-001 L110BH 12.0-12.9M (A&B) EP005: Total Organic Carbon 40 % 87.5 75 125
EP-065: PCB Single Congeners (QC Lot: 1567806)
HK1026899-003 Anonymous PCB 8 34883-43-7 5 uglkg 79.1 50 130
PCB 18 37680-65-2 5 pgr/kg 97.4 50 130 J—
PCB 28 7012-37-5 5 pgr/kg 85.8 50 130 J—
PCB 44 41464-39-5 5 uglkg 89.3 50 130
PCB 52 35693-99-3 5 ug/kg 85.0 50 130 —
PCB 66 32598-10-0 5 ug/kg 88.7 50 130 -
PCB 77 32598-13-3 5 ug/kg 84.4 50 130 -
PCB 101 37680-73-2 5 pgrkg 91.7 50 130 —
PCB 105 32598-14-4 5 pgrkg 85.8 50 130 -
PCB 118 31508-00-6 5 ug/kg 109 50 130
PCB 126 57465-28-8 5 ug/kg 89.1 50 130 —
PCB 128 38380-07-3 5 ug/kg 109 50 130 -
PCB 138 35065-28-2 5 ug/kg 117 50 130 -
PCB 153 35065-27-1 5 pgr/kg 92.9 50 130 -
PCB 169 32774-16-6 5 pgr/kg 87.9 50 130 J—
PCB 170 35065-30-6 5 pg/kg 82.5 - 50 130 - ——-
PCB 180 35065-29-3 5 ug/kg 79.1 50 130 —
PCB 187 52663-68-0 5 ug/kg 91.2 50 130 -
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1567807)
HK1026899-003 Anonymous EP076HK: Naphthalene 91-20-3 250 ug/kg 76.1 50 130
EP076HK: Acenaphthylene 208-96-8 250 pg/kg 81.1 - 50 130 - -
EP076HK: Acenaphthene 83-32-9 250 pg/kg 73.4 - 50 130 - -
EPO076HK: Fluorene 86-73-7 250 pglkg 77.3 J— 50 130 — —
EP076HK: Phenanthrene 85-01-8 250 pg/kg 73.8 - 50 130 — —
EP076HK: Anthracene 120-12-7 250 pg/kg 76.7 -—-- 50 130 — —
EP076HK: Fluoranthene 206-44-0 250 pg/kg 83.2 - 50 130 - —-
EP076HK: Pyrene 129-00-0 250 pg/kg 82.8 50 130 -
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027307 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound cAs = Concentration ms MSD Low High Value Control
ID Number Limit
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1567807) - Continued
HK1026899-003 Anonymous EP076HK: Benz(a)anthracene 56-55-3 250 uglkg 74.2 50 130
EP076HK: Chrysene 218-01-9 250 pgl/kg 78.9 - 50 130 — ———
EP076HK: Benzo(b)fluoranthene 205-99-2 250 pg/kg 78.4 ——- 50 130 — —-
EP076HK: Benzo(k)fluoranthene 207-08-9 250 pg/kg 86.3 - 50 130 — j—
EP076HK: Benzo(a)pyrene 50-32-8 250 pg/kg 82.7 - 50 130 — j—
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 250 pg/kg 76.0 - 50 130 — —
EP076HK: Dibenz(a.h)anthracene 53-70-3 250 pg/kg 85.5 - 50 130 — j—
EP076HK: Benzo(g.h.i)perylene 191-24-2 250 pg/kg 79.4 - 50 130 -— [

Surrogate Control Limits

Sub-Matrix: SEDIMENT Recovery Limits (%)
Compound CAS Number Low High
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates
2-Fluorobiphenyl 321-60-8 50 130
4-Terphenyl-d14 1718-51-0 50 130
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate
Decachlorobiphenyl 2051-24-3 50 130
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ANALYTICAL CHEMISTRY & TESTING SERVICES 066
CERTIFICATE OF ANALYSIS
Client : CIVIL ENGINEERING AND DEVELOPMENT Laboratory : ALS Technichem HK Pty Ltd Page :10f9
DEPARTMENT
Contact : MR JAMES PENNY Contact : Chan Kwok Fai, Godfrey Work Order ‘HK1027989
Address : 47/F., HOPEWELL CENTRE, Address : 11/F., Chung Shun Knitting Centre, 1 - 3 Wing
183 QUEEN'S ROAD EAST, Yip Street,
WAN CHAI, HONG KONG Kwai Chung, N.T., Hong Kong
E-mail : james.penny@hyderconsulting.com E-mail : Godfrey.Chan@alsenviro.com
Telephone - +852 2911 2048 Telephone : +852 2610 1044
Facsimile fp— Facsimile : +852 2610 2021
Project : SITE INVESTIGATION FOR TRUNK ROAD T2 Quote number D - Date Samples Received : 18-NOV-2010
AND INFRASTRUCTURE AT SOUTH APRON
(STAGE 1)
Order number : KL/2009/02 Issue Date : 02-DEC-2010
C-O-C number F— No. of samples received -2
Site : L119BH No. of samples analysed -2

This report may not be reproduced except with prior written

approval from the testing laboratory.
Hong Kong Accreditation Service (HKAS) has accedited this

laboratory (ALS Technichem (HK) Pty Ltd) under Hong Kong
Laboratory Accreditation Scheme (HOKLAS) for specific laboratory
activities as listed in the HOKLAS Directory of Accredited
Laboratories. The results shown in this certificate were

determined by this laboratory in accordance with its terms of

accreditation.

This document has been electronically signed by those names that appear on this report and are the authorised signatories.
Electronic signing has been carried out in compliance with procedures specified in the Electronic Transactions Ordinance of

Hong K

ong, Chapter 553, Section 6.

Signatories

Authorised results for

Anh Ngoc Huynh
Chan Siu Ming, Vico
Wong Wing, Kenneth

Senior Chemist - Organics
Senior Chemist
Assistant Supervisor

Organics
Inorganics
Inorganics

ALS Laboratory Group

Trading Name: ALS Technichem (HK) Pty Ltd
11/F., Chung Shun Knitting Centre, 1-3 Wing Yip Street, Kwai Chung, N.T., Hong Kong

Tel: +852 2610 1044  Fax: +852 2610 2021 www.alsenviro.com
A Campbell Brothers Limited Company



Page Number : 20f9
Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027989 ALS

General Comments
This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. All pages of this report have been checked and approved for release. When sampling time information is
not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing purposes. The completion date of analysis is:
26-NOV-2010
Key: LOR = Limit of reporting; CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.
Specific comments for Work Order: HK1027989

Project Name: Site Investigation for Trunk Road T2 and Infrastructure at South Apron (Stage 1).

Sample(s) were received in a chilled condition.

Sediment sample(s) analysed on an as received basis. Result(s) reported on a dry weight basis.

Sediment sample(s) as received, digested by In-house method EG-3051A based on USEPA method 3051a, prior to the determination of metals.

Analysis of Tributyltin in interstitial water was cancelled due to insufficient volume of interstitial water.

"Total PCBs" results (Method: EP065) are not HOKLAS accredited. The values are calculated from summation of the 18 PCB congeners, based on Limit of Detection

(LOD) of 1 ug/kg.

Sediment Grain Size and Moisture content were subcontracted and tested by MaterialLab Limited.
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027989 ALS
Analytical Results

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L119BH

14.5-15.0M (A)
18-NOV-2010 10:00

L119BH

13.5-14.4M (B)
22-NOV-2010 14:00

Compound CAS Number ~ LOR Unit HK1027989-001 HK1027989-002
EG: Metals and Major Cations
EG020: Arsenic 7440-38-2 1 mg/kg 5 4
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2
EG020: Chromium 7440-47-3 1 mg/kg 21 19
EG020: Copper 7440-50-8 1 mg/kg 6 5
EG020: Lead 7439-92-1 1 mg/kg 15 14
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05
EG020: Nickel 7440-02-0 1 mg/kg 12 12
EG020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1
EG020: Zinc 7440-66-6 1 mg/kg 60 49
EP: Aggregate Organics
EP005: Total Organic Carbon — 0.05 % 0.61 0.36
EP-065: PCB Single Congeners
PCB 8 34883-43-7 3 Hg/kg <3 <3
PCB 18 37680-65-2 3 Hg/kg <3 <3
PCB 28 7012-37-5 3 ug/kg <3 <3
PCB 44 41464-39-5 3 ug/kg <38 <3
PCB 52 35693-99-3 3 pg/kg <3 <3
PCB 66 32598-10-0 3 pg/kg <3 <3
PCB 77 32598-13-3 3 ug’kg <3 <3
PCB 101 37680-73-2 3 Hg’kg <3 <3
PCB 105 32598-14-4 3 pg/kg <3 <3
PCB 118 31508-00-6 3 Hg/kg <3 <3
PCB 126 57465-28-8 3 pg/kg <3 <3
PCB 128 38380-07-3 3 Hg/kg <3 <3
PCB 138 35065-28-2 3 pg/kg <3 <3
PCB 153 35065-27-1 3 pg/kg <8 <3
PCB 169 32774-16-6 3 Hg/kg <3 <3
PCB 170 35065-30-6 3 pg/kg <3 <3
PCB 180 35065-29-3 3 Hg/kg <3 <3
PCB 187 52663-68-0 3 Hg/kg <3 <3
Total Polychlorinated biphenyls — 18 pg/kg <18 <18
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs)
EP076HK: Naphthalene 91-20-3 50 vg/kg <50 <50
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50
EP076HK: Acenaphthene 83-32-9 50 vg/kg <50 <50
EP076HK: Fluorene 86-73-7 50 ua/kg <50 <50
EP076HK: Phenanthrene 85-01-8 50 Ha/kg <50 <50
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Client
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: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

HK1027989

Sub-Matrix: SEDIMENT

Client sample ID

Client sampling date / time

L119BH
14.5-15.0M (A)
18-NOV-2010 10:00

L119BH
13.5-14.4M (B)
22-NOV-2010 14:00

Compound CAS Number LOR Unit HK1027989-001 HK1027989-002
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) - Continued
EP076HK: Anthracene 120-12-7 50 ua/kg <50 <50
EP076HK: Fluoranthene 206-44-0 150 vg/kg <150 <150
EP076HK: Pyrene 129-00-0 150 ug/kg <150 <150
EP076HK: Benz(a)anthracene 56-55-3 150 ug/kg <150 <150
EP076HK: Chrysene 218-01-9 150 ua/kg <150 <150
EP076HK: Benzo(b)fluoranthene 205-99-2 150 ug/kg <150 <150
EP076HK: Benzo(k)fluoranthene 207-08-9 150 ua/kg <150 <150
EP076HK: Benzo(a)pyrene 50-32-8 150 Ha/kg <150 <150
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 Hg/kg <150 <150
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 Ha/kg <150 <150
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 Hg/kg <150 <150
EP076HK: Low M.W. PAHs — 550 ug/kg <550 <550
EP076HK: High M.W. PAHs — 1700 ug/kg <1700 <1700
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates Surrogate control limits listed at end of this report.
2-Fluorobiphenyl 321-60-8 0.1 % 90.4 91.5
4-Terphenyl-d14 1718-51-0 0.1 % 85.5 90.2
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate Surrogate control limits listed at end of this report.
Decachlorobiphenyl 2051-24-3 0.1 % 88.5 89.6
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027989 ALS
Laboratory Duplicate (DUP) Report
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EG: Metals and Major Cations (QC Lot: 1578336)
HK1027792-003 Anonymous EG020: Mercury 7439-97-6 0.05 mg/kg 1.44 1.29 10.6
EGO020: Silver 7440-22-4 0.1 mg/kg 2.0 2.1 0.0
EG020: Cadmium 7440-43-9 0.2 mg/kg 0.8 0.8 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 6 5 19.8
EG020: Chromium 7440-47-3 1 mg/kg 102 95 6.8
EGO020: Copper 7440-50-8 1 mg/kg 104 113 7.7
EG020: Lead 7439-92-1 1 mg/kg 93 104 11.5
EG020: Nickel 7440-02-0 1 mg/kg 26 24 6.7
EGO020: Zinc 7440-66-6 1 mg/kg 292 281 4.0
HK1027989-001 L119BH 14.5-15.0M (A) EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 <0.05 0.0
EGO020: Silver 7440-22-4 0.1 mg/kg <0.1 <0.1 0.0
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 <0.2 0.0
EG020: Arsenic 7440-38-2 1 mg/kg 5 5 0.0
EG020: Chromium 7440-47-3 1 mg/kg 21 20 7.7
EGO020: Copper 7440-50-8 1 mg/kg 6 5 0.0
EG020: Lead 7439-92-1 1 mg/kg 15 13 12.9
EG020: Nickel 7440-02-0 1 mg/kg 12 11 10.5
EGO020: Zinc 7440-66-6 1 mg/kg 60 74 19.8
EP: Aggregate Organics (QC Lot: 1581170)
HK1027638-005 Anonymous EP005: Total Organic Carbon - 0.05 % 1.24 1.24 0.0
HK1027710-005 Anonymous EP005: Total Organic Carbon 0.05 % 1.36 1.46 6.5
EP-065: PCB Single Congeners (QC Lot: 1581367)
HK1027989-001 L119BH 14.5-15.0M (A) Total Polychlorinated biphenyls 18 ug’kg <18 <18 0.0
PCB 8 34883-43-7 3 ug’kg <3 <3 0.0
PCB 18 37680-65-2 3 ug’kg <3 <3 0.0
PCB 28 7012-37-5 3 yg/kg <3 <3 0.0
PCB 44 41464-39-5 3 uglkg <3 <3 0.0
PCB 52 35693-99-3 3 ug’kg <3 <3 0.0
PCB 66 32598-10-0 3 pglkg <3 <3 0.0
PCB 77 32598-13-3 3 nalkg <3 <3 0.0
PCB 101 37680-73-2 3 ug/kg <3 <3 0.0
PCB 105 32598-14-4 3 pg/kg <3 <3 0.0
PCB 118 31508-00-6 3 ug/kg <3 <3 0.0
PCB 126 57465-28-8 3 ug/kg <3 <3 0.0
PCB 128 38380-07-3 3 ug/kg <3 <3 0.0
PCB 138 35065-28-2 3 nalkg <3 <3 0.0
PCB 153 35065-27-1 3 ug/kg <3 <3 0.0
PCB 169 32774-16-6 3 ug/kg <3 <3 0.0
PCB 170 35065-30-6 3 ug/kg <3 <3 0.0
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027989 ALS
Matrix: SOIL Laboratory Duplicate (DUP) Report
Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%)
EP-065: PCB Single Congeners (QC Lot: 1581367) - Continued
HK1027989-001 L119BH 14.5-15.0M (A) PCB 180 35065-29-3 3 ug/kg <3 <3 0.0
PCB 187 52663-68-0 3 ug/kg <3 <3 0.0
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1581368)
HK1027989-001 L119BH 14.5-15.0M (A) EP076HK: Fluoranthene 206-44-0 150 ug/kg <150 <150 0.0
EPO076HK: Pyrene 129-00-0 150 pg/kg <150 <150 0.0
EP076HK: Benz(a)anthracene 56-55-3 150 ua/kg <150 <150 0.0
EP076HK: Chrysene 218-01-9 150 ug/kg <150 <150 0.0
EP076HK: Benzo(b)fluoranthene 205-99-2 150 pg/kg <150 <150 0.0
EP076HK: Benzo(k)fluoranthene 207-08-9 150 ug/kg <150 <150 0.0
EP076HK: Benzo(a)pyrene 50-32-8 150 ug’kg <150 <150 0.0
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 150 Hg/kg <150 <150 0.0
EP076HK: Dibenz(a.h)anthracene 53-70-3 150 ug/kg <150 <150 0.0
EP076HK: Benzo(g.h.i)perylene 191-24-2 150 ug/kg <150 <150 0.0
EP076HK: High M.W. PAHs - 1700 ug/kg <1700 <1700 0.0
EP076HK: Naphthalene 91-20-3 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthylene 208-96-8 50 ug/kg <50 <50 0.0
EP076HK: Acenaphthene 83-32-9 50 ug/kg <50 <50 0.0
EP076HK: Fluorene 86-73-7 50 ug’kg <50 <50 0.0
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 <50 0.0
EP076HK: Anthracene 120-12-7 50 ug/kg <50 <50 0.0
EP076HK: Low M.W. PAHs - 550 ug/kg <550 <550 0.0
Method Blank (MB), Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Matrix: SOIL Method Blank (MB) Report Laboratory Control Spike (LCS) and Laboratory Control Spike Duplicate (DCS) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EG: Metals and Major Cations (QC Lot: 1578336)
EG020: Arsenic 7440-38-2 1 mg/kg <1 5 mg/kg 95.0 - 85 115 - -
EG020: Cadmium 7440-43-9 0.2 mg/kg <0.2 5 mg/kg 94.6 - 85 115 -—- -
EG020: Chromium 7440-47-3 1 mg/kg <1 5 mg/kg 102 -—- 85 115 -—-- —-
EG020: Copper 7440-50-8 1 mg/kg <1 5 mg/kg 96.3 - 85 115 -—— -
EG020: Lead 7439-92-1 1 mg/kg <1 5 mg/kg 90.5 - 85 115 -— -
EG020: Mercury 7439-97-6 0.05 mg/kg <0.05 0.1 mg/kg 104 - 85 115 - -
EGO020: Nickel 7440-02-0 1 mg/kg <1 5 mg/kg 88.4 - 85 115 - -—
EGO020: Silver 7440-22-4 0.1 mg/kg <0.1 5 mg/kg 91.2 85 115
EG020: Zinc 7440-66-6 1 mg/kg <1 5 mg/kg 103 - 85 115 - -
EP: Aggregate Organics (QC Lot: 1581170)
EPO005: Total Organic Carbon - 0.05 % <0.05 40 % 107 — 85 115 — —
EP-065: PCB Single Congeners (QC Lot: 1581367)
PCB 8 34883-43-7 3 ug/kg <3 5 ug/kg 102 47 131
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: CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

Work Order HK1027989 ALS

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

Method: Compound CAS Number LOR Unit Result Concentration LCS DCS Low High Value Control Limit
EP-065: PCB Single Congeners (QC Lot: 1581367) - Continued
PCB 18 37680-65-2 3 ug/kg <3 5 ug/kg 75.9 e 38 147 -— —
PCB 28 7012-37-5 3 ug/kg <3 5 ug/kg 54.5 -— 36 134 -— -—
PCB 44 41464-39-5 3 Hg/kg <3 5 ug/kg 37.9 - 24 149 ---- -
PCB 52 35693-99-3 3 ug/kg <3 5 pg/kg 43.7 - 28 149 - -
PCB 66 32598-10-0 3 ua/kg <3 5 ug/kg 334 - 31 135 - —
PCB 77 32598-13-3 3 ua/kg <3 5 ug/kg 79.3 - 38 123 -— —
PCB 101 37680-73-2 3 ua/kg <3 5 ug/kg 84.3 e 44 121 -— —
PCB 105 32598-14-4 3 ug/kg <3 5 ug/kg 81.1 41 123
PCB 118 31508-00-6 3 ug/kg <3 5 pg/kg 81.0 - 45 119 ---- -—--
PCB 126 57465-28-8 3 ug/kg <3 5 pg/kg 56.6 - 40 119 - -
PCB 128 38380-07-3 3 ua/kg <3 5 ug/kg 77.0 - 46 120 -— —
PCB 138 35065-28-2 3 ua/kg <3 5 ug/kg 81.7 - 45 117 -— —
PCB 153 35065-27-1 3 ua/kg <3 5 uglkg 82.9 e 43 121 -— -—
PCB 169 32774-16-6 3 ug/kg <3 5 ug/kg 84.0 43 127
PCB 170 35065-30-6 3 ug/kg <3 5 pglkg 834 - 43 124 — j—
PCB 180 35065-29-3 3 ug/kg <3 5 pg/kg 84.2 - 42 124 - -
PCB 187 52663-68-0 3 ua/kg <3 5 ug/kg 89.2 e 43 124 - —
Total Polychlorinated biphenyls - 18 ug/kg <18 ——- —— —- — —- — —
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1581368)
EP076HK: Naphthalene 91-20-3 50 ua/kg <50 250 pg/kg 824 - 38 125 -— ——
EP076HK: Acenaphthylene 208-96-8 50 ua/kg <50 250 pg/kg 75.4 - 42 125 -— —
EP076HK: Acenaphthene 83-32-9 50 ua/kg <50 250 pg/kg 82.4 -—- 45 120 — —
EP076HK: Fluorene 86-73-7 50 ug/kg <50 250 pg/kg 84.5 - 38 133 -—- -—
EP076HK: Phenanthrene 85-01-8 50 ug/kg <50 250 pg/kg 84.8 - 41 126 -—-- —
EP076HK: Anthracene 120-12-7 50 Ha/kg <50 250 pg/kg 79.7 - 45 115 - -——
EP076HK: Fluoranthene 206-44-0 50 vg/kg <50 250 pg/kg 86.2 - 41 133 -—-- —
EP076HK: Pyrene 129-00-0 50 ua/kg <50 250 pg/kg 86.7 - 40 137 - -—
EP076HK: Benz(a)anthracene 56-55-3 50 Hg/kg <50 250 pg/kg 88.5 - 42 123 ———- -
EP076HK: Chrysene 218-01-9 50 ug/kg <50 250 pg/kg 91.8 47 130
EP076HK: Benzo(b)fluoranthene 205-99-2 50 ug/kg <50 250 pg/kg 81.8 - 40 134 — —
EP076HK: Benzo(k)fluoranthene 207-08-9 50 Ha/kg <50 250 pg/kg 96.8 -——- 51 124 - -—
EP076HK: Benzo(a)pyrene 50-32-8 50 ua/kg <50 250 pg/kg 82.0 - 38 146 -— —
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 50 pg/kg <50 250 pg/kg 85.2 - 44 129 -— —
EP076HK: Dibenz(a.h)anthracene 53-70-3 50 ug/kg <50 250 pg/kg 87.3 - 46 130 ———- -
EP076HK: Benzo(g.h.i)perylene 191-24-2 50 Ha/kg <50 250 pg/kg 92.4 — 45 136 — —
EP076HK: Low M.W. PAHs 550 ug’kg <550
EP076HK: High M.W. PAHs —| 1700 ug/kg <1700

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

Matrix: SOIL

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report

A Campbell Brothers Limited Company
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027989 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)
Laboratory sample Client sample ID Method: Compound CAs Concentration ms MSD Low High Value Control
ID Number Limit
EG: Metals and Major Cations (QC Lot: 1578336)
HK1027792-001 Anonymous EGO020: Arsenic 7440-38-2 5 mg/kg 86.9 88.2 75 125 1.5 25
EG020: Cadmium 7440-43-9 5 mg/kg 84.7 77.8 75 125 8.4 25
EG020: Chromium 7440-47-3 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EG020: Copper 7440-50-8 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EGO020: Lead 7439-92-1 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EG020: Mercury 7439-97-6 0.1 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EGO020: Nickel 7440-02-0 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EGO020: Silver 7440-22-4 5 mg/kg 81.0 84.7 75 125 4.5 25
EG020: Zinc 7440-66-6 5 mg/kg # Not # Not Determined 75 125 # Not 25
Determined Determined
EP: Aggregate Organics (QC Lot: 1581170)
HK1027638-004 Anonymous EP005: Total Organic Carbon - 40 % 105 - 75 125 - -
EP-065: PCB Single Congeners (QC Lot: 1581367)
HK1027989-001 L119BH 14.5-15.0M (A) PCB 8 34883-43-7 5 pg/kg 67.7 50 130 -——-
PCB 18 37680-65-2 5 uglkg 776 50 130
PCB 28 7012-37-5 5 ug/kg 66.4 50 130 -——-
PCB 44 41464-39-5 5 ug/kg 65.5 50 130 -
PCB 52 35693-99-3 5 pg/kg 67.9 50 130 ----
PCB 66 32598-10-0 5 pg/kg 62.3 50 130 ----
PCB 77 32598-13-3 5 pg/kg 62.5 50 130 -—--
PCB 101 37680-73-2 5 uglkg 64.1 50 130
PCB 105 32598-14-4 5 ug/kg 62.8 50 130 -
PCB 118 31508-00-6 5 pg/kg 92.5 50 130 ----
PCB 126 57465-28-8 5 pg/kg 70.5 50 130 ----
PCB 128 38380-07-3 5 pg/kg 66.6 50 130 ----
PCB 138 35065-28-2 5 ug/kg 80.5 50 130
PCB 153 35065-27-1 5 ug/kg 92.4 50 130 -
PCB 169 32774-16-6 5 ug/kg 81.3 50 130 -
PCB 170 35065-30-6 5 pg/kg 74.5 50 130 ----
PCB 180 35065-29-3 5 pg/kg 71.6 j— 50 130 — —
PCB 187 52663-68-0 5 pg/kg 69.7 50 130 -
EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1581368)
HK1027989-001 L119BH 14.5-15.0M (A) EP076HK: Naphthalene 91-20-3 250 pg/kg 80.2 - 50 130 - -
EP076HK: Acenaphthylene 208-96-8 250 pg/kg 80.1 —— 50 130 — —-
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Client : CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
Work Order HK1027989 ALS
Matrix: SOIL Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Spike Spike Recovery (%) Recovery Limits (%) RPD (%)

Laboratory sample Client sample ID Method: Compound cAs = Concentration ms MSD Low High Value Control

ID Number Limit

EP-076A: Polycyclic Aromatic Hydrocarbons (PAHs) (QC Lot: 1581368) - Continued

HK1027989-001 L119BH 14.5-15.0M (A) EP076HK: Acenaphthene 83-32-9 250 pg/kg 81.9 50 130
EP076HK: Fluorene 86-73-7 250 pglkg 84.5 - 50 130 -—— —
EP076HK: Phenanthrene 85-01-8 250 pg/kg 83.2 - 50 130 -— -——
EP076HK: Anthracene 120-12-7 250 pg/kg 84.9 j— 50 130 — —
EP076HK: Fluoranthene 206-44-0 250 pg/kg 84.7 J— 50 130 — —
EP076HK: Pyrene 129-00-0 250 pglkg 85.2 - 50 130 — J—
EP076HK: Benz(a)anthracene 56-55-3 250 pg/kg 83.4 - 50 130 — j—
EP076HK: Chrysene 218-01-9 250 pg/kg 85.2 - 50 130 -— -——-
EP076HK: Benzo(b)fluoranthene 205-99-2 250 pg/kg 79.5 — 50 130 — —
EP076HK: Benzo(k)fluoranthene 207-08-9 250 pg/kg 86.2 - 50 130 — f—
EP076HK: Benzo(a)pyrene 50-32-8 250 pg/kg 79.5 — 50 130 - -
EP076HK: Indeno(1.2.3.cd)pyrene 193-39-5 250 pglkg 69.4 —- 50 130 — J—
EP076HK: Dibenz(a.h)anthracene 53-70-3 250 pg/kg 79.5 - 50 130 — j—
EP076HK: Benzo(g.h.i)perylene 191-24-2 250 pg/kg 84.6 - 50 130 -— -——-

Surrogate Control Limits

Sub-Matrix: SEDIMENT Recovery Limits (%)
Compound CAS Number Low High
EP-076S: Polycyclic Aromatics Hydrocarbons (PAHs) Surrogates
2-Fluorobiphenyl 321-60-8 50 130
4-Terphenyl-d14 1718-51-0 50 130
EP-065S: PCB Congeners and Organochlorine Pesticides Surrogate
Decachlorobiphenyl 2051-24-3 50 130

A Campbell Brothers Limited Company



CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT

CONTRACT NO. KL/2009/02

PROJECT: SITE INVESTIGATION FOR TRUNK ROAD T2 AND INFRASTRUCTURE AT SOUTH APRON (STAGE 1)

Sediment Quality Report

Table 6.1 Summary of Sediment Quality Reports

Total
Polychlorinated | Low M.W. | High M.W. c
Analyte Description| Silver | Arsenic | Cadmium [ Chromium | Copper | Nickel Lead Zinc Mercury biphenyls PAHs PAHs Tributyl Tin 2
Unit (In dry Wt basis)| mg/kg | mg/kg mg/kg mg/kg mg/kg | mg/kg | mg/kg | mglkg mg/kg pg/kg pg/kg pg/kg ug TBT/L E
Reporting Limits| 0.1 1 0.2 1 1 1 1 1 0.05 18 550 1700 0.015 E
Lower Cl ical E d Level (LCEL) 1 12 1.5 80 65 40 75 200 0.5 23 550 1700 0.15 g
Upper Chemical Exceedance Level (UCEL) 2 42 4 160 110 40 110 270 1 180 3160 9600 0.15
10 x (LCEL) 10 120 15 800 650 400 750 2000 5 230 5500 17000 1.5
Sample Description

Q

£ ®

S _ [o Q

sE|9E £ g

aE [e€ B¢ s

ES|ES|ES &

ALS Lab ID ID p 0l |0l |w= N
HK1026133001 L106BH 14.0-14.9M (A&B) L106BH (A&B) | 14.0 14.9 vV 29/10/2010 <0.1 6 <0.2 24 6 13 18 49 <0.05 <18 <550 <1700 IS L
HK1026133002 L106BH 14.9-15.2M (A) L106BH (A) 149 | 15.2 vV 29/10/2010 <0.1 6 <0.2 26 10 15 18 155 <0.05 <18 <550 <1700 IS L
HK1026849001 L102BH 13.4-14.3M (E&F) L102BH (E&F) [ 13.4 | 14.3 \ 4 & 10/11/2010 <0.1 5 <0.2 21 6 14 19 100 <0.05 <18 <550 <1700 IS L
HK1026849002 L102BH 14.3-15.3M (E&F) L102BH (E&F) [ 14.3 | 15.3 \ 4,10,11/11/2010 <0.1 6 <0.2 24 6 15 16 69 <0.05 <18 <550 <1700 IS L
HK1026849003 L102BH 15.3-15.5M (F) L102BH (F) 153 | 155 \ 11/11/2010 <0.1 5 <0.2 20 6 13 15 102 <0.05 <18 <550 <1700 IS L
HK1027307001 L110BH 12.0-12.9M (A&B) L110BH 12.0 12.9 vV 10 & 13/11/2010 <0.1 5 <0.2 21 7 14 15 70 <0.05 <18 <550 <1700 IS L
HK1027307002 L110BH 12.9-13.9M (A&B) L110BH 129 | 139 Vv 10 & 13/11/2010 <0.1 5 <0.2 20 12 14 19 83 <0.05 <18 <550 <1700 IS L

Note:

Bold: Analytical results greater than Lower Chemical Exceedance Level (LCEL), but less than or equal to Upper Chemical Exceedance Level (UCEL)
Bold Italic and Underlined: Analytical results greater than Upper Chemical Exceedance Level (UCEL) but less than or equal to 10x Lower Chemical Exceedance Level (10xLCEL)
Bold and Underlined: Analytical results greater than 10x Lower Chemical Exceedance Level (10xLCEL)
Total PCB: Total PCBs calculated through summation of the 18 PCB congeners, based on raw data above the limit of detection of 1ug/kg.
For detailed information on the individual congeners please refer to the certificate of analysis for the work order.
IS Denoted: Insufficient interstitial water generated for TBT analysis.




CIVIL ENGINEERING AND DEVELOPMENT DEPARTMENT
CONTRACT NO. KL/2009/02
PROJECT: SITE INVESTIGATION FOR TRUNK ROAD T2 AND INFRASTRUCTURE AT SOUTH APRON (STAGE 1)
Sediment Quality Report
Table 6.1 Summary of Sediment Quality Reports

Total
Polychlorinated | Low M.W. | High M.W. c
Analyte Description| Silver | Arsenic | Cadmium [ Chromium | Copper | Nickel Lead Zinc Mercury biphenyls PAHs PAHs Tributyl Tin 2
Unit (In dry Wt basis)| mg/kg | mg/kg mg/kg mg/kg mg/kg | mg/kg | mg/kg | mg/kg mg/kg pg/kg pg/kg pg/kg ug TBT/L §
Reporting Limits| 0.1 1 0.2 1 1 1 1 1 0.05 18 550 1700 0.015 E
Lower Cl ical E d Level (LCEL) 1 12 1.5 80 65 40 75 200 0.5 23 550 1700 0.15 g
Upper Chemical Exceedance Level (UCEL) 2 42 4 160 110 40 110 270 1 180 3160 9600 0.15
10x (LCEL)| 10 120 15 800 650 400 750 2000 5 230 5500 17000 1.5
Sample Description
Q
£ ®
< o a
Le |[FE |2 =J
o E |0 E [E £
aE [e€ B¢ s
EL ER |ES £
ALS Lab ID D p 82 |82 |8 = A
HK1027989001 L119BH 14.5-15.0M (A) L119BH(A) [ 145 [ 150 | V 18/11/2010 <01 [ 5 [ <02 [ 2t [ 6 [ 12 [ 15 ] 60 [ <0.05 | <18 [ <550 [ <1700 [ Is
HK1027989002 L119BH 13.5-14.4M (B) L119BH(B) | 135 | 144 | v 22/11/2010 <01 | 4 | <02 [ 19 | 5 [ 12 [ 14 | 49 [ <005 | <18 | <550 | <1700 | 1S
Note:

Bold: Analytical results greater than Lower Chemical Exceedance Level (LCEL), but less than or equal to Upper Chemical Exceedance Level (UCEL)
Bold Italic and Underlined: Analytical results greater than Upper Chemical Exceedance Level (UCEL) but less than or equal to 10x Lower Chemical Exceedance Level (10xLCEL)
Bold and Underlined: Analytical results greater than 10x Lower Chemical Exceedance Level (10xLCEL)
Total PCB: Total PCBs calculated through summation of the 18 PCB congeners, based on raw data above the limit of detection of 1ug/kg.
For detailed information on the individual congeners please refer to the certificate of analysis for the work order.
IS Denoted: Insufficient interstitial water generated for TBT analysis.
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