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1. Introduction  

1.1 The Project “Upgrading of Siu Ho Wan Sewage Treatment Works” is to upgrade the Siu 
Ho Wan Sewage Treatment Works (STW) from the preliminary treatment level to 
chemically enhanced primary treatment (CEPT) level with UV disinfection facilities. The 
Project is required to comply with Environmental Permit in respect of the construction 
and operation phases of the Plant. 

 
1.2 Under the Environmental Impact Assessment Ordinance, the Project was classified as 

“Designated Project”. The Environmental Impact Assessment (EIA) study was 
completed in September 1997 with the EIA Report of Register No. EIAR-124BC and 
Environmental Monitoring and Audit (EM&A) Manual, and the Environmental Permit 
(EP) of No. EP-076/2000 was issued in August 2000 to Drainage Services Department 
(DSD). 

 
1.3 The CEPT part has been completed and was put into operation in March 2005. The UV 

disinfection works were substantially completed in December 2006. It is considered that 
the operation of the Project shall be deemed to start when the UV disinfection facilities 
have been completely installed and tested.  

 
1.4 The project proponent was Drainage Services Department (DSD). AECOM was 

commissioned by DSD as the Engineer for the Project. Allied Environmental 
Consultants Limited (AEC) was commissioned by DSD as the Independent 
Environmental Checker (IEC) in the operation phase of the Project. Fugro Technical 
Services Limited (FTS) was appointed as the Environmental Team (ET) by DSD to 
implement the EM&A programme for the operation phase of the Project. 

 
1.5 In this document, methodology of the proposed sediment quality monitoring and benthic 

survey programme is presented, which shall be followed in accordance with the 
approved Operational EM&A plan. 

2. Objectives 

2.1 The objective of the sediment quality monitoring and benthic survey programme is to: 

- collect data for future reference. 

2.2 In accordance with Section 6 of the EM&A Plan, sediment quality monitoring and 
benthic survey should be carried out at 8 designated monitoring locations (2 impact 
stations and 6 control stations) during the first five years of the operational phase of the 
Project. The proposed monitoring locations shall be the same monitoring locations that 
were used for the baseline monitoring programme, subject to the approval of the 
Director of Environmental Protection. The coordinates of the monitoring location is 
shown in Table 2.1. The monitoring locations of sediment quality monitoring and 
benthic survey are also shown in Figure 1. 
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Table 2.1 Location of Sediment Quality Monitoring and Benthic Survey 

Sampling Location Easting Northing 

A The Brothers, Control Station 816 100 822 500 

B The Brothers, Control Station 816 680 822 440 

C Siu Ho Wan Outfall, Impact Station 816 800 820 180 

D Siu Ho Wan Outfall, Impact Station 817 160 820 360 

E Cheung Sok, Control Station 819 817 821 655 

F Cheung Sok, Control Station 820 158 821 922 

G Tai Ching Chau, Control Station 822 214 822 692 

H Tai Ching Chau, Control Station 822 494 822 939 

3. Methodology of Sediment Quality Monitoring and Benthic Survey 

3.1 This methodology is proposed in accordance with the Section 6.1 to 6.4 from the 
approved Operational EM&A plan. As the tidal condition and number of samples to be 
collected of each sampling event was not specified in the OEM&A plan, thus they are 
proposed to be referenced from the previous OEM&A report (September 2009) in this 
methodology. The proposed frequency of methodology of Sediment Quality Monitoring 
and Benthic Survey as referenced in OEM&A report (September 2009) was 
summarized in Table 3.1. All the referenced information in the previous OEM&A report 
(September 2009) was verified by the previous IEC. The relevant sections which 
referenced from previous OEM&A report (September 2009) and the verification letter 
from previous IEC was shown in Appendix C. 

 

Table 3.1 Summary of Proposed Monitoring Frequency Referenced from 
Previous OEM&A Report  

Monitoring 
Parameter 

Sampling Frequency 
Relevant Sections in 
OEM&A Report in 
September 2009 

Reasons Requirements 
need to be 
approved 

Proposed 
method 

Sediment 
Quality 

Tidal Condition 
of Each 
Sampling  

Can be 
either ebb 
tide or 
flood tide  

i) Section 6.10 - 
Sediment Quality 
Monitoring and 
Benthic Survey 

ii) Annex D – Full 
Laboratory Results 
Data 

1. The requirement of 
tidal condition of each 
sampling and no. of 
samples to be 
collected is not 
specified in the 
OEM&A plan section 
6.4 – Other Monitoring 
Requirements. 

2. With reference to 
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Monitoring 
Parameter 

Sampling Frequency 
Relevant Sections in 
OEM&A Report in 
September 2009 

Reasons Requirements 
need to be 
approved 

Proposed 
method 

No. of 
Samples to Be 
Collected at 
Each 
Monitoring 
Location 

Single 
sample  

i) Section 6.10 - 
Sediment Quality 
Monitoring and 
Benthic Survey 

ii) Annex D – Full 
Laboratory Results 
Data 

OEM&A report 
(September 2009) 
Table 6-5 of Section 
6.10 and Annex D, 
single sample was 
collected at each 
location during each 
sampling event and no 
sampling event at dual 
tide was observed in 
the report. Thus, 
collection of single 
sample at each 
location during each 
sampling event (either 
ebb tide or flood tide) is 
proposed in this 
methodology. 

Benthic Survey 

Tidal Condition 
of Each 
Sampling  

Can be 
either ebb 
tide or 
flood tide 

i) Section 6.14 & 6.15 - 
Sediment Quality 
Monitoring and 
Benthic Survey 

ii) Annex D – Full 
Laboratory Results 
Data 

1. The requirement of 
tidal condition of each 
sampling and no. of 
samples to be 
collected is not 
specified in the 
OEM&A plan section 
6.4 – Other Monitoring 
Requirements. 

2. With reference to 
OEM&A report 
(September 2009) 
section 6.14 & 6.15 
and Annex G, single 
sample was collected 
at each location (8 
grabs at 8 stations) 
during each sampling 
event and no sampling 
event at dual tide was 
observed in the report. 
Thus, collection of 
single sample at each 
location during each 
sampling event (either 
ebb tide or flood) is 
proposed in this 
methodology. 

No. of 
Samples to Be 
Collected at 
Each 
Monitoring 
Location 

Single 
sample  

i) Section 6.14 & 6.15 - 
Sediment Quality 
Monitoring and 
Benthic Survey 

ii) Annex G – Benthic 
Data Summary 
Report 

3.2 Monitoring Parameter 

3.2.1 The monitoring parameters for sediment quality monitoring and benthic survey are 
summarized in Table 3.2. 
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Table 3.2 Parameters for Sediment Quality Monitoring and Benthic Survey 

Monitoring Parameters 

Sediment Quality Monitoring Rinsate Blank for Benthic Survey 

Grain size profit* (i.e. Particle Size 
Distribution) (%) 

Cadmium (µg/L) 

Total organic carbon* (%) Chromium (µg/L) 

pH value Copper (µg/L) 

Ammonia as N (mg-N/kg) Lead (µg/L) 

Total nitrogen (mg-N/kg) Mercury ((µg/L) 

Total phosphorus (mg-N/kg) Nickel (µg/L) 

Cadmium (mg/kg) Zinc (µg/L) 

Chromium (mg/kg) Arsenic (µg/L) 

Copper (mg/kg) Silver (µg/L) 

Lead (mg/kg)  

Mercury (mg/kg) 

Nickel (mg/kg) 

Zinc (mg/kg) 

Arsenic (mg/kg) 

Silver (mg/kg) 
*Grain size profile and total organic carbon is determined from the sediment sampled collected for benthic survey. 

3.2.2 Apart from the parameters listed in the Table 3.2, other relevant supplementary 
information such as monitoring location, time, weather conditions and any special 
phenomena shall be also recorded. 

3.2.3 The tidal data will be obtained from the tide gauge installed in Ma Wan Marine Traffic 
Station, managed by the Hydrographic Office of Marine Department.  

3.3 Sampling Equipment  

 

3.3.1 Ponar grab sampler (capacity of ~ 1 litre) shall be used for collection of samples for 
sediment analysis. The grab shall be capable of collecting sufficient amount of surificial 
(top 5 cm) sediment for the required analysis in a single deployment at each sampling 
location. The grab shall be constructed with non-contaminating material to prevent 
sample contamination. Photos of ponar grab sampler are shown in Appendix A. 

 

3.3.2 A modified Van Veen grab sampler (capacity of ~ 11.3 litres) shall be used for collecting 
sediment samples for benthic survey. The top of the grab shall have openings to allow 
the easy flow of water through the grab as it descends. The openings shall be covered 
with 0.5 mm mesh to prevent the loss of any benthic fauna once a sediment sample is 
taken. In addition the top openings shall be sealable by movable flaps which shall close 
when the grab is hauled to surface. Photos of modified Van Veen grab sampler are 
shown in Appendix B. 
  

3.3.3 Class III commercially licensed vessel was used as survey vessel. DGPS logging 
device in the ADCP with accuracy ±1m at 95% confidence level shall be installed on the 
survey vessel to ascertain that measurement can be made accurately on the specific 
transects. All GPS data collected during the whole survey shall be automatically and 
electronically logged. Powered winch shall be used on-board the Survey Vessel to 
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assist the monitoring. 4 fixed sieve stations shall be equipped on Survey Vessel. 
Experienced supervisor was present throughout the monitoring exercise on the Survey 
Vessel.  

3.4 Sampling Procedure  

 

Benthic Survey, Particle Size Distribution and TOC Analysis 

3.4.1 A modified Van Veen grab sampler (capacity of ~ 11.3 litres) shall be deployed at each 
of the benthic survey locations to collect single grab sample at each location. The grab 
sampler should be lowered through the water column slowly at a constant rate 
(approximately 30 cm/s) to prevent the formation of a pressure wave that may disturb 
surficial deposits. The grab will then be retrieved and evaluated on board of the survey 
vessel. Any sample showing uneven penetration or only partially filled with sediment 
shall be rejected. Samples will be placed in a plastic box with an identification card. 
Sub-samples (approximately 1 kg) should be splitted up for analysis of particle size 
distribution and TOC. The remaining sediment samples should be washed gently to 
separate the benthic organisms and the sediment using a watering hose with marine 
seawater supply, by a sieve stack (comprising 1 mm and 0.5 mm meshes). Benthic 
organisms remaining on the sieve should be removed into pre-labeled ziplock plastic 
bags. A 10% solution of buffered formalin containing Rose Bengal in seawater will be 
added to the bag to ensure tissue preservation. Samples will be sealed in plastic 
containers for transport to the laboratory for sorting and identification of benthic 
organisms.  

 

Sediment Quality Monitoring (Except Particle Size Distribution and TOC Analysis) 

3.4.2 Ponar grab sampler (capacity of ~ 1 litres) shall be deployed at each of the benthic 
survey locations to collect single grab sample at each location. The grab sampler 
should be lowered through the water column slowly at a constant rate (approximately 
30 cm/s) to prevent the formation of a pressure wave that may disturb surficial deposits. 
The grab will then be retrieved and evaluated on board of the survey vessel. Any 
sample showing uneven penetration or only partially filled with sediment shall be 
rejected. Samples will be placed in a plastic box with an identification card. Sediment 
samples will be then transferred into brand new soil jars with QA/QC monitoring for 
laboratory analysis. Samples shall be preserved and stored in accordance with 
approved SOP of HOKLAS accredited laboratory and the recommendations stipulated 
in ETWB TC (W) No. 34/2002. 

 

3.4.3 Sediment samples shall be collected and packed in ice (cooled to 4°C without being 
frozen), and delivered to the laboratory on the same day of collection for analysis.  

3.5 Laboratory Measurement and Analysis  

3.5.1 ALS Technichem (HK) Pty Ltd (HOKLAS Reg. No. 066), is appointed to be the 
laboratory for analysis of sediment samples. The methods adopted by the laboratories 
and the reporting limits are detailed in Table 3.3. 
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Table 3.3 Laboratory Measurement/Analysis Methods and Reporting Limits 

Analysis Description Method Reporting limits 

Particle Size Distribution  
Geospec 3: 2001 Test method 8.1, 8.5 and 
8,7 (Wet Sieve and Hydrometer Method) 

1% 

Total Organic Carbon APHA 5310B 0.05% 

pH value APHA 4500H: B 0.1 pH unit 

Ammonia as N APHA 4500 NH3: B&G 0.5 mg/L 

Total Nitrogen  APHA 4500 Norg: D & APHA 4500 NO3: I 10 mg/L 

Total Phosphorus APHA 4500P: B&H 10 mg/L 

Cadmium USEPA 6020A Digestion method: 3051A 0.1 mg/L 

Chromium 0.5 mg/L 

Copper 0.2 mg/L 

Lead  0.2 mg/L 

Mercury 0.05 mg/L 

Nickel 0.2 mg/L 

Zinc 0.5 mg/L 

Arsenic  0.5 mg/L 

Silver 0.1 mg/L 
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3.6 Taxonomic Identification of Benthic Organism 

3.6.1 Taxonomic identification of benthic organisms will be performed using stereo dissecting 
and high-power compound microscopes where it is necessary. Benthic organisms will 
be counted and identified to lower taxonomic levels as far as practicable with biomass 
(wet weight, to 0.01gram) of each individual recorded. If breakage of soft-bodied 
organism occurs, only anterior portions of fragments will be counted, although all 
fragments will be retained and weighted for biomass determinations (wet weight, to 
0.01gram). Data of species abundance and biomass will be recorded. 

3.6.2 Data collected during surveys will be presented and summarized in tables and graphics. 
Species/taxon richness and abundance of marine benthic fauna communities will be 
analyzed by Shannon-Weiner diversity and Pielou’s Evenness. 

3.7 Monitoring Frequency and Duration 

3.7.1 The sediment quality monitoring and benthic survey programmed shall be carried out 
once per two months for a period of five years of the operational phase of the Project. 
Since the purpose of the sediment quality monitoring and benthic survey is to collect 
data for future reference, only a single round of sediment quality monitoring and benthic 
survey at 8 designated locations will be carried out for each monitoring event. For each 
location, only a single sample will be taken and analyzed. 

3.8 Quality Assurance / Quality Control 

3.8.1 A rinsate blank shall be collected in each monitoring location before each sediment 
sampling for benthic survey, so as to monitor the effectiveness of field decontamination 
procedure. 

3.8.2 The laboratory incorporates a variety of QA/QC monitoring programme into their testing 
system. Where applicable or available, the quality of the analysis will be monitored by 
conducting the following QC analysis: 

 
For each batch of 20 samples:  

� A minimal of 1 laboratory method blank will be analyzed;  
� A minimal of 1 sample duplicate will be analyzed;   
� A minimal of 1 sample matrix spike will be analyzed. 

 

4. Event and Action Plan 

4.1.1 Since the purpose of the sediment quality monitoring and benthic survey is to collect 
data for future propose, no specific event and action has to be followed. 
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Figure 1 
Monitoring Location of Sediment Quality Monitoring and 

Benthic Survey  
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Appendix A 
Photos of Ponar Grab Sampler
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Photo 1. A polar grab sampler Photo 2. Grab dimension 1 

Photo3. Grab dimension 2 Photo4. Grab dimension 3 
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Appendix B 
Photos of Modified Van Veen Grab Sampler 
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Photo 1. A modified Van Veen grab sampler Photo 2. Grab dimension 1 

 

 

Photo3. Grab dimension 2 Photo4. Grab dimension 3 
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Appendix C 
Reference Sections of the Previous OEM&A Report 
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