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1.1 Project Background

Drainage Services Department (DSD) is undertaking a project named Expansion of Sha Tau Kok Sewage
Treatment Works, Phase 1 - Investigation, Design and Construction (the Project) under Agreement No.
CE 63/2012 (DS). The Project is to expand the treatment capacity of the existing Sha Tau Kok Sewage
Treatment Works (STKSTW) from 1,660 m*/day to 10,000 m¥day in 2 phases.

The works for this Project in Sha Tau Kok mainly comprises of the following items and the layout plan is
shown in Figure 1.
Increase the treatment capacity of Sha Tau Kok Sewage Treatment Works (STKSTW) to 5,000 m3/day
at Average Dry Weather Flow (ADWF) by 2020, with suitable allowance to cater for a further increase
of treatment capacity to 10,000 m3/day at ADWF after 2030 in Phase 2.
Construct a temporary sewage treatment plant (TSTP).
Demolish the existing Sha Tau Kok Sewage Pumping Station (STKSPS) and decommission the rising
main between STKSPS and STKSTW.
Construct a new gravity sewer.
Decommission the existing submarine outfall and construct a new one.

The existing submarine outfall is inadequate to cope with the increased sewage flow in the future after
expansion of the STKSTW. In addition, the existing submarine outfall is discharging near-shore of Starling
Inlet which may lead to unacceptable water quality impact to surrounding marine water sensitive receivers
including the nearby Sha Tau Kok Fish Culture Zone. A new submarine outfall is required to be
constructed to discharge the treated effiuent further from shore within Starling Inlet. The discharge point of
the proposed submarine outfall will be located in the water near Ah Kung Au.

The proposed submarine outfall of 1.7 km long and diameter of 450 mm will be constructed by trenchless
method under the seabed of Starling Inlet to minimize the need for marine sediment dredging works. A
diffuser is proposed at the discharge location. Localised excavation of marine sediment is required to
facilitate its construction. Based on the engineering design, the existing seabed will be exposed for a
length of approximaiely 54m by excavation method. The trapezoidal trench will be approximately 22m top
wide (3m bottom wide) and 4.5m deep. The total volume of marine sediment requiring disposal is expected
to be about 3,040 m3. The location of the proposed excavation area is shown in Figure 2.

The Project is a Designated Project (DP) under the Environmental Impact Assessment Ordinance (EIAQ)
(Cap 499). The Environmental Impact Assessment (EIA) Study Brief (No. ESB-253/2012) has been issued
by Environmental Protection Department (EPD) on 17 December 2012.

In order to fulfil the requirement in Appendix F, para. 3(i) of EIA Study Brief (No. ESB-253/2012), a
Sediment Sampling and Testing Plan (SSTP), which presented the review of existing sediment data and
the proposal for sampling and chemical testing of the sediment, was submitted and approved by EPD on
19 November 2015. A separate SSTP/Sediment Quality Report in accordance with ETWB TC(W) No.
34/2002 — Management of Dredged/Excavated Sediment will be prepared when applying for the dumping
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permit under the Dumping at Sea Ordinance (DASO). The rationale for sediment removal / disposal will be
agreed with Marine Fill Committee (MFC) of CEDD.

1.2 Purpose of the Report

The purpose of this report is to:
Report the findings of the sampling and testing work
Present corresponding chemical testing results
Estimate the volume of different types of sediment disposal
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2 Sediment Sampling

2.4 Sampling Date, Locations and Method

The sediment sampling was conducted in accordance with the approved SSTP by the Contractor on 12
February 2016.

At the sampling location, surface grab sample was taken using Van Veen Grab Sampler lowered from a
boat. For sampling below seabed level, gravity coring was employed. The sampling tube was manually
driven from the boat into the seabed to obtain the sediment sample at the required depth.

The actual coring locations are shown in Table 2.1 and illustrated in Figure 2. The actual coring locations
are only slightly deviated from the proposed ones in the approved SSTP and are still within the proposed
54m x 22m dredging area.

Table 2.1:  Actual  Gravity Coring Sampling Locations
‘Sample

Location |Easting Northing  Sample Depth
S$1 842479.2 845010.7 Surface (grab sample) 1
'Om —0.3m below seabed -
0.3m ~ 0.9m below seabed i _ 1
2.2 Sample Handling, Preservation and Storage

The surface grab sample was transferred to sampling containers (sampling bottles and heavy duty plastic
bags) provided by the laboratory.

The sampling tube was sealed with close fitting lids / caps at both ends of the sampling tubes.

All samples were labelled immediately after being taken. Each sample was clearly labelled, where
appropriate, with “top”, “bottom” and sample identity (e.g. sampling number, location, depth and date).

Sampling equipment used during the course of the investigation was decontaminated by manual washing
and water rinsing before and after each sampling event. All disposable equipment was discarded after
each use.

According to ETWB TC(W) No. 34/2002, 7L of sample was collected for chemical testing and biological
testing as summarised in Table 2.2.

Table 2.2:  Size of Samples Collected for Chemical and Biological Testing
Testing Parameters : [

Metals and metalloid 05L

Organic o 05L
Biological response 6L
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Table 2.3 shows the sampling bottle and pre-treatment methods which was used and followed after the
samples were delivered to the laboratory for testing.

Table 2.3:  Types of Sample Bottle and Pre-treatment Methods

Testing Parameters Sampling Bottle Pre-treatment Procedure®
Metals and metalloid o High density polyethylene bottles USEPA SW-846+ Chapter 3
Organic Wide mouth Borosilicate glass bottles with USEPA SW-846 Chapter 4
- Teflon lined lid B
Biological Response Wide mouth Borosilicate glass bottles with  USEPA SW-846 Chapter 3 or
Teflon lined lid or high density Chapter 4 as appropriate

polyethylene bottles

All samples were kept at 4°C in the dark but were not frozen. Samples were delivered to laboratory at the
end of each working day and promptly analysed.
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3 Chemical Screening

3.1 Analytical Methodology

Chemical Screening was undertaken for the parameters using the analytical methods and reporting limits

described in

Table 3.1:

Parameters

Table 3.1.

Parameters Proposed for Chemical Screening for Sediment Samples

Preparation Method Determination Method
US EPA Method US EPA Method

Reporting

Metals (mg/ kg dry wt.) —
Cadmium (Cd) 30508 ~ 6020A or 7000A or 7131A 0.2 N
Chromium (Cr) 3050B 6010C or 7000A or 7190 8
~ Copper (Cu) 3050B - 6010C or 7000A or 7210 7
Mercury (Hg) 7471A 7471A 0.05
~Nickel (Ni) 3050B 6010C or 7000A or 7520 4
Lead (Pb) 3050B 6010C or 7000A or 7420 8
Silver (Ag) 30508 ~ 6020A or 7000A or 7761 0.1
_Zinc (Zn) 3050B 6010C or 7000A or 7950 20
Metalloids (mg/ kg dry wt.) B -
Arsenic (As) 3050B 6020A or 7000A or 7061A 1
Organic-PAH
(ug/kg dry wt.) -
Low Molecular Weight PAHs+ 35508 or 3540C and 3630C 8260B or 8270C 55
High Molecular Weight PAHs++ 3550B or 3540C and 3630C 8260B or 8270C 170
Organic-non-PAH (ug/kg dry wt.) - B
Total PCBs+++ 3550B or 3540C and 3665A 8082 3
Organometallics (ug TBTIL in interstitial water)
Tributyltin Krone et al. (1989)*- Krone et al. (1989)*- 0.015
GC/MS GC/MS
N ~ UNEP/ 10C/ IAEA™ B UNEP/ IOC/ IAEA -
Note:

(i} The reporting limits shown in this table are the most stringent limits which will be specified by Director of
Environmental Protection (DEP). Project proponents should consult DEP on the required limits in the preparation of
proposals for sampling and chemical testing of the sediments.

(i) Other equivalent methods may be used subject to the approval of DEP.

(i) +: Low molecular weight PAHSs include acenaphthene, acenaphthylene, anthracene, flouroene, naphthatene, and
phenanthrene

(iv) ++: High molecular weight PAHs include benzo[alanthracene, benzo[a]pyrene, chrysene, dibenzo[a,hJanthracene,

W)

floranthene, pyrene, benzo[b]fluroanthene, benzo[kJflucranthen, indeno[1,2,3-¢c,dlpyrene and benzo[g,h,ijperylene
+++: The reporting fimit is for individual PCB congeners. Total PCBs include 2,4’ diCB, 2,2",5 riCB, 2.4,4'triCB,
2,2'3.5tetraCB, 2,25 5'tetraCB, 2,3",4,4tetraCB, 3,3 4,4'tetraCB, 2,2'.4,5 5'pentaCB, 2,3,3' 4, 4'pentaCB, 2,3'.4,4° 5
pentaCB, 3,3°.4,4°,5 pentaCB, 2,2°,3,3" 4,4 hexaCB, 2,2,3.4,4",5 hexaCB, 2,2’,4,4’,5,5 hexaCB, 3,3,4,4',5,5 hexaCB,
2,233,445 heptaCB, 2,2',3,4,4’,55 heptaCB, 2,2’,3,4",5,5",6 heptaCB (ref: the “summation” column of Table 8.3 of
Evaluation of Dredge Material Proposed for Discharge in Walters of the U.S.- Testing Manual (The Inland Testing
Manual) published by USEPA.
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3.2 Classification Criteria of Sediment

The sediment is classified into 3 categories based on its contaminant levels:

«  Category L: Sediment with all contaminant levels not exceeding the Lower Chemical Exceedance Level
(LCEL).
Category M: Sediment with any one or more contaminant levels exceeding the Lower Chemical
Exceedance Level (LCEL) and none exceeding the Upper Chemical Exceedance Level (UCEL).
Category H: Sediment with any one or more contaminant levels exceeding the Upper Chemical
Exceedance Level (UCEL).

3.3 Testing Laboratory
The chemical screening was conducted by ALS Technichem (HK) Pty Ltd.
3.4 Quality Control Measures

The laboratory Quality Assurance (QA) / Quality Control (QC) schedule as required by Hong Kong
Laboratory Accreditation Scheme (HOKLAS) was conducted as follows:

Method Blank:

For each batch of 20 samples, at least 1 method blank was analysed together with the samples.

Sample Duplicate:

For each batch of 20 samples, at least 1 sample duplicate was tested.

Method Analyte Spike:

For each batch of 20 samples, at least 1 method analyte spike was conducted.

3.5 Chemical Testing Results and Sediment Classification

Table 3.2 summarises the chemical testing results of the sediment samples at the sampling location S1.
Based on the testing results, the two sediment samples belong to Category L. As sediment samples of
Category L are identified, biological screening is not required in accordance with ETWB TC(W) No.
34/2002.

The Chain of Custody (COC) forms and the chemical testing laboratory reports are presented in Appendix
A and Appendix B respectively.
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Table 3.2:  Chemical Testing Results of Sediment Samples at Sampling Location S1
ALS Lab ID HK1606127001 | HK1606127002 | Lower Upper 10 x
Sample ID S1 - Surface Chemical Chemical LCEL

(Grab) + Om- S1-0.3m-0.9m | Exceedance | Exceedance

0.3m below below seabed Level Level

seabed (LCEL) (UCEL)
Parameters | Unit (in

dry wt.
basis)
Cadmium mg/kg 1.5 4 15
Chromium mg/kg 80 160 800
Copper mg/kg 65 110 650
Mercury ma/kg 0.08 0.07 0.5 1 5
Nickel mg/kg 20 11 40 40 400
Lead mg/kg 58 43 75 110 750
Silver mg/kg 0.9 0.2 1 2 10
Zinc mg/kg 124 66 200 270 2000
Arsenic mg/kg 9 7 12 42 120
Low Mg/kg <550 <550 550 3160 5500
Molecular
Weight
PAHs
High pglkg <1700 <1700 1700 9600 17000
Molecular
Weight
PAHs
Total PCBs | ug/kg <18 <18 23 180 230
Tributyltin ug TBT/L <0.015 <0.015 0.15 0.15 1.5
Classification L L
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4 Sediment Disposal

From the chemical testing results in Section 3, only Category L sediment was identified. In accordance
with ETWB TC(W) No. 34/2002, Type 1 ~ Open Sea Disposal should be used for Category L sediment.
The volume of different types of sediment disposal are summarised in Table 4.1.

Table 4.1: Sediment Disposal Volume

Type 1 — Open Sea Disposal 3,040
Type 1 —Open Sea Disposal (Dedicated Sites) 0
Type 2 — Confined Marine Disposal 0
Type 3 — Special Treatment / Disposal 0

Total Disposal Volume 3,040
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On 12 February 2016, the sediment sampling work was conducted in accordance with the requirements of
the approved SSTP. The sediment samples were first tested with chemical screening, and only Category L
sediment samples were identified at sampling location S1. Therefore, in accordance with ETWB TC(W)
No. 34/2002, no biological test was carried out and 3,040 m® of dredged sediment would be disposed with
Type 1 — Open Sea Disposal.
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Appendix A. Chain of Custody (COC)
Forms
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Appendix B. Chemical Testing Laboratory
Reports
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