
 
                                                Appendix D2 
 
 
 
 
 
 
 General Technical Requirements of Environmental Monitoring 



 
1 AIR QUALITY 
 
1.1 Air Quality Parameters 
 
1.1.1 Monitoring and audit of the Total Suspended Particulates 

(TSP) levels shall be undertaken out by the ET Leader to 
ensure that any deteriorating air quality could be readily 
detected and timely action taken to rectify the situation. 

 
1.1.2 1-hour and 24-hour TSP levels shall be measured to 

indicate the impacts of construction dust on air quality.  
The TSP levels shall be measured by following the 
standard high volume sampling method as set out in the 
Title 40 of the Code of Federal Regulations, Chapter 1 
(Part 50), Appendix B.  Upon approval of the ER, 
1-hour TSP levels can be measured by direct reading 
methods which are capable of producing comparable 
results as that by the high volume sampling method, to  
indicate short event impacts. 

 
1.1.3 All relevant data including temperature, pressure, 

weather conditions, elapsed-time meter reading for the 
start and stop of the sampler, identification and weight of 
the filter paper, and any other local atmospheric factors 

affecting or affected by site conditions etc. shall be 

recorded down in detail. A sample data sheet is shown in 
Appendix D1.  

 
1.2 Monitoring Equipment 
 
1.2.1 High volume sampler (HVS) in compliance with the 

following specifications shall be used for carrying out 
the 1-hr and 24-hr TSP monitoring: 

 
(a) 0.6-1.7 m3/min (20-60 SCFM) adjustable flow 

range; 
(b) equipped with a timing/control device with +/- 5 

minutes accuracy for 24 hours operation; 
(c) installed with elapsed-time meter with +/- 2 

minutes accuracy for 24 hours operation; 
(d) capable of providing a minimum exposed area of 

406 cm2 (63 in2); 
(e) flow control accuracy: +/- 2.5% deviation over 

24-hr sampling period; 
(f) equipped with a shelter to protect the filter and 

sampler; 
(g) incorporated with an electronic mass flow rate 

controller or other equivalent devices; 
(h) equipped with a flow recorder for continuous 

monitoring; 
(i) provided with a peaked roof inlet; 
(j) incorporated with a manometer; 
(k) able to hold and seal the filter paper to the sampler 

housing at horizontal position; 
(l) easy to change the filter; and 
(m) capable of operating continuously for 24-hr period. 

 
1.2.2 The ET Leader is responsible for provision of the 

monitoring equipment.  He shall ensure that sufficient 
number of HVSs with an appropriate calibration kit are 
available for carrying out the baseline monitoring, 
regular impact monitoring and ad hoc monitoring.  The 
HVSs shall be equipped with an electronic mass flow 
controller and be calibrated against a traceable standard 
at regular intervals.  All the equipment, calibration kit, 
filter papers, etc. shall be clearly labelled. 

 
1.2.3 Initial calibration of dust monitoring equipment shall be 

conducted upon installation and thereafter at bi-monthly 
intervals.  The transfer standard shall be traceable to the 
internationally recognised primary standard and be 
calibrated annually.  The calibration data shall be 
properly documented for future reference by the 
concerned parties such as the IC(E).  All the data shall 
be converted into standard temperature and pressure 
condition. 

 

1.2.4 The flow-rate of the sampler before and after the 
sampling exercise with the filter in position shall be 
verified to be constant and be recorded down in the data 
sheet in Appendix D1. 

 
1.2.5 If the ET Leader proposes to use a direct reading dust 

meter to measure 1-hr TSP levels, he shall submit 
sufficient information to the IC(E) to prove that the 
instrument is capable of achieving a comparable result as 
that the HVS and may be used for the 1-hr sampling.  
The instrument shall also be calibrated regularly, and the 
1-hr sampling shall be determined periodically by HVS 
to check the validity and accuracy of the results 
measured by direct reading method. 

 
1.2.6 Wind data monitoring equipment shall also be provided 

and set up at conspicuous locations for logging wind 
speed and wind direction near to the dust monitoring 
locations.  The equipment installation location shall be 
proposed by the ET Leader and agreed with the ER in 
consultation with the IC(E).  For installation and 
operation of wind data monitoring equipment, the 
following points shall be observed: 

 
(a) the wind sensors shall be installed on masts at an 

elevated level 10m above ground so that they are 
clear of obstructions or turbulence caused by the 
buildings; 

(b) the wind data shall be captured by a data logger. 
The data recorded in the data logger shall be 

downloaded periodically for analysis at least once a 
month; 

(c) the wind data monitoring equipment shall be 
re-calibrated at least once every six months; and 

(d) wind direction shall be divided into 16 sectors of 
22.5 degrees each. 

 
1.2.7 In exceptional situations, the ET Leader may propose 

alternative methods to obtain representative wind data 
upon approval from the ER and agreement from the 
IC(E). 

 
1.3 Laboratory Measurement / Analysis 
 
1.3.1 A clean laboratory with constant temperature and 

humidity control, and equipped with necessary 
measuring and conditioning instruments, to handle the 
dust samples collected, shall be available for sample 
analysis, and equipment calibration and maintenance.  
The laboratory shall be HOKLAS accredited or other 
internationally accredited laboratory. 

 
1.3.2 If a site laboratory is set up or a non-HOKLAS 

accredited laboratory is hired for carrying out the 
laboratory analysis, the laboratory equipment shall be 
approved by the ER in consultation with the  IC(E). 
Measurement performed by the laboratory shall be 
demonstrated to the satisfaction of the ER and the IC(E). 
IC(E) shall conduct regular audit to the measurement 
performed by the laboratory to ensure the accuracy of 
measurement results. The ET Leader shall provide the 
ER with one copy of the Title 40 of the Code of Federal 
Regulations, Chapter 1 (Part 50), Appendix B for his 
reference. 

 
1.3.3 Filter paper of size 8"x10" shall be labelled before 

sampling.  It shall be a clean filter paper with no pin 
holes, and shall be conditioned in a humidity controlled 
chamber for over 24-hr and be pre-weighed before use 
for the sampling. 

 
1.3.4 After sampling, the filter paper loaded with dust shall be 

kept in a clean and tightly sealed plastic bag.  The filter 
paper is then returned to the laboratory for 
reconditioning in the humidity controlled chamber 
followed by accurate weighing by an electronic balance 
with a readout down to 0.1 mg.  The balance shall be 
regularly calibrated against a traceable standard. 



 
1.3.5 All the collected samples shall be kept in a good 

condition for 6 months before disposal. 
 
1.4 Monitoring Locations 
 
1.4.1 The dust monitoring locations shall be shown in attached 

drawing.  The status and locations of dust sensitive 
receivers may change after issuing this manual.  If such 
cases exist, the ET Leader shall propose updated 
monitoring locations and seek approval from ER and 
agreement from the IC(E). 

 
1.4.2 When alternative monitoring locations are proposed, the 

following criteria, as far as practicable, shall be followed: 
 

(a) at the site boundary or such locations close to the 
major dust emission source; 

(b) close to the sensitive receptors; and  
(c) take into account the prevailing meteorological 

conditions. 
 
1.4.3 The ET Leader shall agree with the ER in consultation 

with the IC(E) the position of the HVS for installation of 
the monitoring equipment.  When positioning the 
samplers, the following points shall be noted: 

 
(a) a horizontal platform with appropriate support to 

secure the samplers against gusty wind shall be 
provided;  

(b) no two samplers shall be placed less than 2 metre 
apart; 

(c) the distance between the sampler and an obstacle, 
such as buildings, must be at least twice the height 
that the obstacle protrudes above the sampler; 

(d) a minimum of 2 metres of separation from walls, 
parapets and penthouses is required for rooftop 
samplers; 

(e) a minimum of 2 metre separation from any 
supporting structure, measured horizontally is 
required; 

(f) no furnace or incinerator flue is nearby; 
(g) airflow around the sampler is unrestricted; 
(h) the sampler is more than 20 metres from the 

dripline; 
(i) any wire fence and gate, to protect the sampler, 

shall not cause any obstruction during monitoring; 
(j) permission must be obtained to set up the samplers 

and to obtain access to the monitoring stations; and 
(k) a secured supply of electricity is needed to operate 

the samplers. 
 
1.5 Baseline Monitoring 
 
1.5.1 The ET Leader shall carry out baseline monitoring at all 

of the designated monitoring locations for at least 14 
consecutive days prior to the commissioning of the 
construction works to obtain daily 24-hr TSP samples.  
1-hr sampling shall also be done at least 3 times per day 
while the highest dust impact is expected. Before 
commencing the baseline monitoring, the ET leader shall 
inform the IC(E) of the baseline monitoring programme 
such that the IC(E) can conduct on-site audit to ensure 
accuracy of the baseline monitoring results. 

 
1.5.2 During the baseline monitoring, there shall not be any 

construction or dust generation activities in the vicinity 
of the monitoring stations. 

 
1.5.3 In case the baseline monitoring cannot be carried out at 

the designated  monitoring  locations  during  the  
baseline 
monitoring period, the ET Leader shall carry out the 
monitoring at alternative locations which can effectively 
represent the baseline conditions at the impact 
monitoring locations.  The alternative baseline 
monitoring locations shall be approved by the ER and 
agreed with the IC(E). 

 
1.5.4 In exceptional cases, when insufficient baseline 

monitoring data or questionable results are obtained, the 
ET Leader shall liaise with the IC(E) and EPD to agree 
on an appropriate set of data to be used as a baseline 
reference and submit to ER for approval. 

 
1.5.5 Ambient conditions may vary seasonally and shall be 

reviewed at three monthly intervals.  If the ET Leader 
considers that the ambient conditions have been changed 
and a repeat of the baseline monitoring is required to be 
carried out for obtaining the updated baseline levels, the 
monitoring shall be at times when the contractor's 
activities are not generating dust, at least in the 
proximity of the monitoring stations.  Should change in 
ambient conditions be determined, the baseline levels 
and, in turn, the air quality criteria, shall be revised.  
The revised baseline levels and air quality criteria shall 
be agreed with the IC(E) and EPD. 

 
1.6 Impact Monitoring 
 
1.6.1 The ET Leader shall carry out impact monitoring during 

the course of the Works.  For regular impact monitoring, 
the sampling frequency of at least once in every six-days, 
shall be strictly observed at all the monitoring stations 
for 24-hr TSP monitoring.  For 1-hr TSP monitoring, 
the sampling frequency of at least three times in every 
six-days shall be undertaken when the highest dust 
impact occurs. Before commencing the baseline 
monitoring, the ET leader shall inform the IC(E) of the 
impact monitoring programme such that the IC(E) can 
conduct on-site audit to ensure accuracy of the impact 
monitoring results. 

 
1.6.2 The specific time to start and stop the 24-hr TSP 

monitoring shall be clearly defined for each location and 
be strictly followed by the field operator. 

 
1.6.3 In case of non-compliance with the air quality criteria, 

more frequent monitoring exercise, as specified in the 
Action Plan in Section 1.7, shall be conducted within 24 
hours after the result is obtained.  This additional 
monitoring shall be continued until the excessive dust 
emission or the deterioration in air quality is rectified. 

 
1.7 Event and Action Plan for Air Quality 
 
1.7.1 The baseline monitoring results form the basis for 

determining the air quality criteria for the impact 
monitoring.  The ET Leader shall compare the impact 
monitoring results with air quality criteria set up for 
24-hour TSP and 1-hour TSP.  Table 1.1 shows the air 
quality criteria, namely Action and Limit levels to be 
used.  Should non-compliance of the air quality criteria 
occur, actions in accordance with the Action Plan in 
Table 1.2 shall be carried out. 

 



 
Table 1.1 Action and Limit Levels for Air Quality 
 

 
 Parameters 

 
 Action 

 
 Limit 

 
24 Hour TSP Level 
in 痢/m³ 

 
For baseline level � 200 痢/m�, Action level = (Baseline level * 1.3 + Limit level)/2; 
For baseline level > 200 痢/m�, Action level = Limit level 

 
 260 

 
1 Hour TSP Level 
in 痢/m³ 

 
For baseline level � 384 痢/m�, Action level = (Baseline level *1.3 + Limit level)/2 
For baseline level > 384 痢/m�, Action level = Limit level 

 
 500 
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Table 1.2 Event/Action Plan for Air Quality 
 

 
 

 

   ACTION 

 

 EVENT 
 

ET Leader 
 
 IC(E) 

 
ER 

 
 CONTRACTOR 

 
ACTION LEVEL 

 
 

 
1. Exceedance for one sample 

 

 
1. Identify source 
2. Inform IC(E) and ER 
3. Repeat measurement to confirm finding 
4. Increase monitoring frequency to daily 

 
1. Check monitoring data submitted by ET 
2. Check Contractor's working method 

 
1. Notify Contractor 
 

 
1. Rectify any unacceptable practice 
2. Amend working methods if appropriate 

 
2. Exceedance for two or more 

consecutive samples 

 
1. Identify source 
2. Inform IC(E) and ER 
3. Repeat measurements to confirm findings 
4. Increase monitoring frequency to daily 
5. Discuss with IC(E) and Contractor on remedial actions 
     required 
6. If exceedance continues, arrange meeting with IC(E) and 

ER 
7. If exceedance stops, cease additional monitoring 

 
1. Checking monitoring data submitted by ET 
2. Check Contractor's working method 
3. Discuss with ET and Contractor on possible remedial 

measures 
4. Advise the ER on the effectiveness of the proposed 

remedial measures 
5. Supervisor implementation of remedial measures 

 
1. Confirm receipt of notification of failure in 

writing 
2. Notify Contractor 
3. Ensure remedial measures properly implemented 

 
1. Submit proposals for remedial actions to 

IC(E) within 3 working days of notification 
2. Implement the agreed proposals 
3. Amend proposal if appropriate 

 
LIMIT LEVEL 

 
 

 
1. Exceedance for one sample 

 

 
1. Identify source 
2. Inform ER and EPD  
3. Repeat measurement to confirm finding 
4. Increase monitoring frequency to daily 
5. Assess effectiveness of Contractor's remedial actions and 

keep IC(E), EPD and ER informed of the results 

 
1. Checking monitoring data submitted by ET 
2. Check Contractor's working method 
3. Discuss with ET and Contractor on possible remedial 

measures 
4. Advise the ER on the effectiveness of the proposed 

remedial measures 
5. Supervisor implementation of remedial measures 

 
1. Confirm receipt of notification of failure in 

writing 
2. Notify Contractor 
3. Ensure remedial measures properly implemented 

 
1. Take immediate action to avoid further 

exceedance 
2. Submit proposals for remedial actions to 

IC(E) within 3 working days of notification 
3. Implement the agreed proposals 
4. Amend proposal if appropriate 

 
2. Exceedance for two or more 

consec
utive 
sample
s

 
1. Notify IC(E), ER, Contractor and EPD 
2. Identify source 
3. Repeat measurement to confirm findings 
4. Increase monitoring frequency to daily 
5. Carry out analysis of Contractor's working procedures to 

determine possible mitigation to be implemented 
6. Arrange meeting with IC(E) and ER to discuss the remedial 

actions to be taken 
7. Assess effectiveness of Contractor's remedial actions and 

keep IC(E), EPD and ER informed of the results 
8. If exceedance stops, cease additional monitoring 

 
1. Discuss amongst ER, ET, and Contractor on the 

potential remedial actions 
2. Review Contractor's remedial actions whenever 

necessary to assure their effectiveness and advise the 
ER accordingly 

3. Supervise the implementation of remedial measures 
 

 
1. Confirm receipt of notification of failure in 

writing 
2. Notify Contractor 
3.  In consultation with the IC(E), agree with the  
    Contractor on the remedial measures to be  
    implemented 
4.  Ensure remedial measures properly implemented 
5. If exceedance continues, consider what portion of 

the work is responsible and instruct the 
Contractor to stop that portion of work until the 
exceedance is abated 

 
1. Take immediate action to avoid further 

exceedance 
2. Submit proposals for remedial actions to 

IC(E) within 3 working days of notification 
3. Implement the agreed proposals 
4. Resubmit proposals if problem still not under 

control 
5. Stop the relevant portion of works as 

determined by the ER until the exceedance is 
abated 



1.8 Dust Mitigation Measures 
 
1.8.1 The EIA report has recommended dust control and 

mitigation measures.  The Contractor shall be 
responsible for the design and implementation of these 
measures. 

 
1.8.2 [LIST OF THE SUGGESTED POLLUTION CONTROL/ 

MITIGATION MEASURES] 
 
1.8.3 If the above measures are not sufficient to restore the 

air quality to acceptable levels upon the advice of ET 
Leader, the Contractor shall liaise with the ET Leader 
on some other mitigation measures, propose to ER for 
approval, and implement the mitigation measures. 

 
 
2 NOISE 
 
2.1 Noise Parameters 
 
2.1.1 The construction noise level shall be measured in 

terms of the A-weighted equivalent continuous sound 
pressure level (Leq).  Leq(30 min) shall be used as 
the monitoring parameter for the time period between 
0700-1900 hours on normal weekdays.  For all other 
time periods, Leq(5 min) shall be employed for 
comparison with the NCO criteria. 

 
2.1.2 As supplementary information for data auditing, 

statistical results such as L10 and L90 shall also be 
obtained for reference.  A sample data record sheet is 
shown in Appendix D1 for reference. 

 
2.2 Monitoring Equipment 
 
2.2.1 As referred to in the Technical Memorandum (TM) 

issued under the Noise Control Ordinance (NCO), 
sound level meters in compliance with the 
International Electrotechnical Commission 
Publications 651: 1979 (Type 1) and 804: 1985 (Type 
1) specifications shall be used for carrying out the 
noise monitoring.  Immediately prior to and 
following each noise measurement the accuracy of the 
sound level meter shall be checked using an acoustic 
calibrator generating a known sound pressure level at 
a known frequency.  Measurements may be accepted 
as valid only if the calibration level from before and 
after the noise measurement agree to within 1.0 dB.  

 
2.2.2 Noise measurements should be made in 

accordance with standard acoustical principles and 
practices in relation to weather conditions. 

 
2.2.3 The ET Leader is responsible for the availability of 

monitoring equipment.  He shall ensure that 
sufficient noise measuring equipment and associated 
instrumentation are available for carrying out the 
baseline monitoring, regular impact monitoring and ad 
hoc monitoring.  All the equipment and associated 
instrumentation shall be clearly labelled. 

 
2.3 Monitoring Locations 
 
2.3.1 The noise monitoring locations shall be shown in 

attached drawing.  The status and locations of noise 
sensitive receivers may change after issuing this 
manual.  If such cases exist, the ET Leader shall 
propose updated monitoring locations and seek 
approval from ER and agreement from the IC(E) and 
EPD of the proposal. 

 
2.3.2 When alternative monitoring locations are proposed, 

the monitoring locations shall be chosen based on the 
following criteria: 

 
(a) at locations close to the major site activities 

which are likely to have noise impacts; 

(b) close to the noise sensitive receivers (N.B. For 
the purposes of this section, any domestic 
premises, hotel, hostel, temporary housing 
accommodation, hospital, medical clinic, 
educational institution, place of public worship, 
library, court of law, performing art centre shall 
be considered as a noise sensitive receiver); and 

(c) for monitoring locations located in the vicinity of 
the sensitive receivers, care shall be taken to 
cause minimal disturbance to the occupants 
during monitoring. 

 
2.3.3 The monitoring station shall normally be at a point 1m 

from the exterior of the sensitive receivers building 
facade and be at a position 1.2m above the ground.  
If there is a problem with access to the normal 
monitoring position, an alternative position may be 
chosen, and a correction to the measurements shall be 
made.  For reference, a correction of +3dB(A) shall 
be made to the free field measurements.  The ET 
Leader shall agree with the IC(E) on the monitoring 
position and the corrections adopted.  Once the 
positions for the monitoring stations are chosen, the 
baseline monitoring and the impact monitoring shall 
be carried out at the same positions. 

 
2.4 Baseline Monitoring 
 
2.4.1 Baseline noise monitoring before commencement of 

construction works is not normally required. 
 
2.5 Impact Monitoring 
 
2.5.1 Noise monitoring shall be carried out at all the 

designated monitoring stations.  The monitoring 
frequency shall depend on the scale of the 
construction activities.  The following is an initial 
guide on the regular monitoring frequency for each 
station on a per week basis when noise generating 
activities are underway: 

 
• one set of measurements between 0700-1900 

hours on normal weekdays; 
 
General construction work carrying out during 
restricted hours is controlled by CNP system under the 
NCO. 

 
2.5.2 If a school exists near the construction activity, noise 

monitoring shall be carried out at the monitoring 
stations for the schools during the school examination 
periods.  The ET Leader shall liaise with the school's 
personnel and the Examination Authority to ascertain 
the exact dates and times of all examination periods 
during the course of the contract. 

 
2.5.3 In case of non-compliance with the construction noise 

criteria, more frequent monitoring as specified in the 
Action Plan in Section 2.6 shall be carried out.  This 
additional monitoring shall be continued until the 
recorded noise levels are rectified or proved to be 
irrelevant to the construction activities. 

 
2.6 Event and Action Plan for Noise 
 
2.6.1 The Action and Limit levels for construction noise are 

defined in Table 2.1.  Should non-compliance of the 
noise quality criteria occur, actions in accordance with 
the Action Plan in Table 2.2 shall be carried out. 

 
 
2.7 Noise Mitigation Measures 
 
2.7.1 The EIA report has recommended construction noise 

control and mitigation measures.  The Contractor 
shall be responsible for the design and implementation 
of these measures. 

 



2.7.2 [LIST OF THE SUGGESTED POLLUTION 
CONTROL/MITIGATION MEASURES] 

 
2.7.3 If the above measures are not sufficient to restore the 

construction noise quality to an acceptable levels upon 

the advice of ET Leader, the Contractor shall liaise 
with the ET Leader on some other mitigation 
measures, propose them to ER for approval, and carry 
out the mitigation measures. 

 
 
 
Table 2.1 Action and Limit Levels for Construction Noise  
 

 
 Time Period 

 
 Action 

 
 Limit 

 
0700-1900 hrs on normal weekdays 

 
When one documented complaint is 
received 
 

 
75* dB(A) 

 
*   reduce to 70 dB(A) for schools and 65 dB(A) during school examination periods. 

 



Table 2.2 Event/Action Plan for Construction Noise 
 

 
EVENT 

 
ACTION 

 
 

 
ET Leader 

 
IC(E) 

 
ER 

 
Contractor 

 
Action Level 

 
1. Notify IC(E) and Contractor 
2. Carry out investigation 
3. Report the results of 

investigation to the IC(E) and 
Contractor 

4. Discuss with the Contractor 
and formulate remedial 
measures 

5. Increase monitoring 
frequency to check mitigation 
effectiveness 

 
1. Review the analysed results 

submitted by the ET 
2. Review the proposed remedial 

measures by the Contractor and 
advise the ER accordingly 

4. Supervise the implementation of 
remedial measures 

 

 
1. Confirm receipt of notification 

of failure in writing 
2. Notify Contractor 
3. Require Contractor to propose 

remedial measures for the 
analysed noise problem 

4. Ensure remedial measures are 
properly implemented 

 
1. Submit noise mitigation proposals to 

IC(E) 
2. Implement noise mitigation proposals 

 
Limit Level 

 
1. Notify IC(E), ER, EPD and 

Contractor 
2. Identify source 
3. Repeat measurement to 

confirm findings 
4. Increase monitoring 

frequency 
5. Carry out analysis of 

Contractor's working 
procedures to determine 
possible mitigation to be 
implemented 

6. Inform IC(E), ER and EPD 
the causes & actions taken for 
the exceedances 

7. Assess effectiveness of 
Contractor's remedial actions 
and keep IC(E), EPD and ER 
informed of the results 

8. If exceedance stops, cease 
additional monitoring 

 
1. Discuss amongst ER, ET, and 

Contractor on the potential 
remedial actions 

2. Review Contractor's remedial 
actions whenever necessary to 
assure their effectiveness and 
advise the ER accordingly 

3. Supervise the implementation of 
remedial measures 

 
1. Confirm receipt of notification 

of failure in writing 
2. Notify Contractor 
3. Require Contractor to propose 

remedial measures for the 
analysed noise problem 

4. Ensure remedial measures are 
properly implemented 

5. If exceedance continues, 
consider what portion of the 
work is responsible and instruct 
the Contractor to stop that 
portion of work until the 
exceedance is abated 

 
1. Take immediate action to avoid 

further exceedance 
2. Submit proposals for remedial actions 

to IC(E) within 3 working days of 
notification 

3. Implement the agreed proposals 
4. Resubmit proposals if problem still 

not under control 
5. Stop the relevant portion of works as 

determined by the ER until the 
exceedance is abated 

 



3 WATER QUALITY 
 

(NB. The water quality monitoring programme must 
include a very clear indication of the specific purposes of 
the monitoring.  It shall provide a clear account of the 
questions that the monitoring programme is designed to 
answer, scientifically defined testable impact hypotheses 
and clear statements on the statistical basis on which the 
data will be interpreted.  The monitoring programme 
must be carefully designed to differentiate works related 
impacts from natural variability and any confounding 
influences, e.g. other anthropogenic activities.  As a 
guiding principle, every single measurement taken must 
have a clearly identified purpose and be directly  useful 
for decision making purposes. 

 
3.1 Water Quality Parameters 
 
3.1.1 The selection of water quality monitoring parameters 

shall be based on the recommendation in the EIA/EA 
report.  The monitoring shall be carried out by the ET 
to ensure that any deteriorating water quality could be 
readily detected and action be taken in time to rectify the 
situation. 

 
3.1.2 In association with the water quality parameters, some 

relevant data shall also be measured, such as monitoring 
location/position, time, water depth, water temperature, 
salinity, DO saturation, weather conditions, sea 
conditions, tidal stage, and any special phenomena and 
work underway at the construction site etc. 

 
3.1.3 A sample monitoring record sheet is shown in Appendix 

D1 for reference. 
 
3.2 Sampling Procedures and Monitoring Equipment 
 

(NB.  Water samples for all monitoring parameters 
shall be collected, stored, preserved and analysis 
according to the Standard Methods, APHA 17 ed. and/or 
methods agreed by the Director of Environmental 
Protection.  In-situ measurements at monitoring 
locations including DO, turbidity, salinity and water 
depth shall be collected by equipment with the 
characteristics and functions listed in the following 
sections.) 

 
3.2.1 Dissolved oxygen and temperature measuring equipment 
 

(a) The instrument shall be a portable, weatherproof 
dissolved oxygen measuring instrument complete 
with cable, sensor, comprehensive operation 
manuals, and use a DC power source. It shall be 
capable of measuring:- 
- a dissolved oxygen level in the range of 0-20 

mg/l and 0-200% saturation; and 
- a temperature of 0-45 degree Celsius. 

 
(b) It shall have a membrane electrode with automatic 

temperature compensation complete with a cable.  
Sufficient stocks of spare electrodes and cables 
shall be available for replacement where necessary. 
(e.g. YSI model 59 meter, YSI 5739 probe, YSI 
5795A submersible stirrer with reel and cable or an 
approved similar instrument). 

 
(c) Should salinity compensation not be built-in in the 

DO equipment, in-situ salinity shall be measured to 
calibrate the DO equipment prior to each DO 
measurement. 

 
3.2.2 Turbidity Measurement Instrument 
 

The instrument shall be a portable, weatherproof 
turbidity-measuring instrument complete with 
comprehensive operation manual. The equipment shall 
use a DC power source. It shall have a photoelectric 
sensor capable of measuring turbidity between 0-1000 

NTU (e.g. Hach model 2100P or an approved similar 
instrument). 

3.2.3 Suspended Solids 
 
    (a) A water sampler comprises a transparent PVC 

cylinder, with a capacity of not less than 2 litres, 
and can be effectively sealed with latex cups at 
both ends. The sampler shall have a positive 
latching system to keep it open and prevent 
premature closure until released by a messenger 
when the sampler is at the selected water depth (e.g. 
Kahlsico Water Sampler or an approved similar 
instrument).  

 
(b) Water samples for suspended solids measurement 

shall be collected in high density polythene bottles, 
packed in ice (cooled to 4蚓 without being frozen), 
and delivered to the laboratory as soon as possible 
after collection. 

 
3.2.4 Water Depth Detector 
 

A portable, battery-operated echo sounder shall be used 
for the determination of water depth at each designated 
monitoring station. This unit can either be handheld or 
affixed to the bottom of the work boat, if the same vessel 
is to be used throughout the monitoring programme. 

 
3.2.5 Salinity 
 

A portable salinometer capable of measuring salinity in 
the range of 0-40 mg/l shall be provided for measuring 
salinity of the water at each monitoring location. 

 
3.2.6 Location of the monitoring site 
 

A hand-held or boat-fixed type digital Global Positioning 
System (GPS) with way point bearing indication or other 
equivalent instrument of similar accuracy shall be 
provided and used during monitoring to ensure the 
monitoring vessel is at the correct location before taking 
measurements. 

 
3.2.7 All in-situ monitoring instrument shall be checked, 

calibrated and certified by a laboratory accredited under 
HOKLAS or  any other international accreditation 
scheme before use, and subsequently re-calibrated at 3 
monthly intervals throughout all stages of the water 
quality monitoring. Responses of sensors and electrodes 
shall be checked with certified standard solutions before 
each use.  Wet bulb calibration for a DO meter shall be 
carried out before measurement at each monitoring 
location. 

 
3.2.8 For the on site calibration of field equipment, the BS 

127:1993, "Guide to Field and on-site test methods for 
the analysis of waters" shall be observed. 

 
 
3.2.9 Sufficient stocks of spare parts shall be maintained for 

replacements when necessary.  Backup monitoring 
equipment shall also be made available so that 
monitoring can proceed uninterrupted even when some 
equipment is under maintenance, calibration, etc. 

 
3.3 Laboratory Measurement / Analysis 
 
3.3.1 Analysis of suspended solids shall be carried out in a 

HOKLAS or other international accredited laboratory.  
Water samples of about 1000 ml shall be collected at the 
monitoring stations for carrying out the laboratory SS 
determination.  The detection limit shall be 1 mg/L or 
better.  The SS determination work shall start within 24 
hours after collection of the water samples.  The SS 
determination shall follow APHA 17ed 2540D or 
equivalent methods subject to approval of DEP. 

 



3.3.2 If a site laboratory is set up or a non-HOKLAS and 
non-international accredited laboratory is hired for 
carrying out the laboratory analysis, the laboratory 
equipment, analytical procedures, and quality control 
shall be approved by the DEP.  All the analysis shall be 
witnessed by the ER.  The ET Leader shall provide the 
ER with one copy of the relevant chapters of the 
"Standard Methods for the Examination of Water and 
Wastewater" updated edition and any other relevant 
document for his reference. 

 
3.3.3 For the testing methods of other parameters as 

recommended by EIA or required by DEP, detailed 
testing methods, pre-treatment procedures, instrument 
use, Quality Assurance/Quality Control (QA/QC) details 
(such as blank, spike recovery, number of duplicate 
samples per batch, etc.), detection limits and accuracy 
shall be submitted to DEP for approval prior to the 
commencement of monitoring programme. The QA/QC 
shall be in accordance with the requirement of HOKLAS 
or international accredited scheme. The QA/QC results 
shall be reported. EPD may also request the laboratory to 
carry out analysis of known standards provided by EPD 
for quality assurance. Additional duplicate samples may 
be required by EPD for inter laboratory calibration. 
Remaining samples after analysis  shall be kept by the 
laboratory for 3 months in case repeat analysis is 
required. If in-house or non-standard methods are 
proposed, details of the method verification may also be 
required to submit to DEP.  In any circumstance, the 
sample testing shall have comprehensive quality 
assurance and quality control programmes.  The 
laboratory shall prepare to demonstrate the programmes 
to DEP or his representatives when requested. 

 
3.4 Monitoring Locations 
 
3.4.1 The water quality monitoring locations shall be shown in 

attached drawing.  The status and locations of water 
quality sensitive receivers and the marine activities sites 
may change after issuing this manual.  If such cases 
exist, the ET Leader shall propose updated monitoring 
locations and seek approval from the IC(E) and DEP. 

 
3.4.2 When alternative monitoring locations are proposed, they 

shall be chosen based on the following criteria: 
 

(a) at locations close to and preferably at the boundary 
of the mixing zone of the major site activities as 
indicated in the EIA final report, which are likely 
to have water quality impacts; 

(b) close to the sensitive receptors which are directly 
or likely to be affected; 

(c) for monitoring locations located in the vicinity of 
the sensitive receptors, care shall be taken to cause 
minimal disturbance during monitoring; 

(d) two or more control stations which shall be at 
locations representative of the project site in its 
undisturbed condition.  Control stations shall be 
located, as far as is practicable, both upstream and 
down stream of the works area. 

 
3.4.3 Control stations are necessary to compare the water 

quality from potentially impacted sites with the ambient 
water quality.  Control stations shall be located within 
the same body of water as the impact monitoring stations 
but shall be outside the area of influence of the works 
and, as far as practicable, not affected by any other 
works. 

 
3.4.4 Measurements shall be taken at 3 water depths, namely, 

1m below water surface, mid-depth and 1m above sea 
bed, except where the water depth less than 6m, the 
mid-depth station may be omitted.  Should the water 
depth be less than 3m, only the mid-depth station will be 
monitored.  The ET Leader shall seek approval from 
the IC(E) and DEP on all the monitoring stations. 

 

3.4.5 Replicates in-situ measurements and samples collected 
from each independent sampling event are required for 
all parameters to ensure a robust statistically 
interpretable dataset. 

 
3.5 Baseline Monitoring 
 
3.5.1 Baseline conditions for water quality shall be established 

and agreed with DEP prior to the commencement of 
works.  The purposes of the baseline monitoring are to 
establish ambient conditions prior to the commencement 
of the works and to demonstrate the suitability of the 
proposed impact, control and reference monitoring 
stations.  The baseline conditions shall normally be 
established by measuring the water quality parameters 
specified in Section 3.1.  The measurements shall be 
taken at all designated monitoring stations including 
control stations, 3 days per week, at mid-flood and 
mid-ebb tides, for at least  four weeks prior to the 
commencement of marine works. 

 
3.5.2 There shall not be any marine construction activities in 

the vicinity of the stations during the baseline 
monitoring. 

 
3.5.3 In exceptional cases when insufficient baseline 

monitoring data or questionable results are obtained, the 
ET Leader shall seek approval from the IC(E) and DEP 
on an appropriate set of data to be used as baseline 
reference. 

 
3.5.4 Baseline monitoring schedule shall be faxed to EPD 1 

week prior to the commencement of baseline monitoring. 
The interval between 2 sets of monitoring shall not be 
less than 36 hours. 

 
3.6 Impact Monitoring 
 
3.6.1 During the course of the marine works, monitoring shall 

be undertaken three days per week, at mid-flood and 
mid-ebb tides, with sampling/measurement at the 
designated monitoring stations.  The interval between 
two sets of monitoring shall not be less than 36 hours 
except where there are exceedances of Action and/or 
Limit levels, in which case the monitoring frequency will 
be increased. 

 
3.6.2 Upon completion of all marine activities, a post project 

monitoring exercise on water quality shall be carried out 
for four weeks [OR ONE WEEK FOR MINOR SHORT TERM 
MARINE WORKS] in the same manner as the impact 
monitoring. 

 
3.6.3 Proposed water quality monitoring schedule shall be 

faxed to EPD on or before the first day of the monitoring 
month. EPD shall also be notified immediately for any 
changes in schedule by fax. 

 
3.7 Event and Action Plan for Water Quality  
 
3.7.1 There are two established ways to set the water quality 

assessment criteria for a monitoring programme.  The 
consultants shall seek advice from the Director of 
Environmental Protection on setting the assessment 
criteria and the design of the project specific Action 
Plan. 

 
3.7.2 Approach One: 

The water quality assessment criteria, namely Action and 
Limit levels are based on the results of baseline 
monitoring and WQO of the relevant water control zone 
(Table 3.1). Should the monitoring results of the water 
quality parameters at any designated monitoring stations 
indicate that the water quality assessment criteria are 
exceeded, the actions in accordance with the Action Plan 
in Table 3.2 shall be carried out. 

 
 



3.7.3 Approach Two: 
The water quality assessment criteria shall be based on 
the results of statistical analysis on the different between 
impact monitoring results and 30% above control, and/or 
specific levels defined during the EIA stage for the 

sensitive receivers.  Project specific Action Plan shall 
be designed according to the monitoring programme and 
seek approval from the Director of Environmental 
Protection. 

 
 
   Table 3.1 Typical Action and Limit Levels for Water Quality 

 
 
 
 

 
Parameters 

 
Action 

 
Limit 

 
DO in mg/l 
(Surface, Middle & Bottom) 

 
Surface & Middle 

5%-ile of baseline data for surface and 
middle layer. 

 
Bottom 

5%-ile of baseline data for bottom layer. 

 
Surface & Middle 

4 mg/l except 5 mg/l for FCZ 
or 
1%-ile of baseline data for surface and 
middle layer 

 
Bottom 

2 mg/l or  
1%-ile of baseline data for bottom layer 

 
SS in mg/l 
(depth-averaged) 

 
95%-ile of baseline data or120% of upstream 
control station's SS at the same tide of the same 
day 

 
99%-ile of baseline or 130% of upstream 
control station's SS at the same tide of the 
same day and specific sensitive receiver 
water quality requirements (e.g. required 
suspended solids level for concerned sea 
water intakes) 

 
Turbidity (Tby) in NTU 
(depth-averaged) 

 
95%-ile of baseline data or  120% of upstream 
control station's Tby at the same tide of the 
same day 

 
99%-ile of baseline or 130% of upstream 
control station's Tby at the same tide of the 
same day 

 
Notes: 
- For DO, non-compliance of the water quality limits occurs when monitoring result is lower than the limits. 
-  For SS and Tby, non-compliance of the water quality limits occurs when monitoring result is higher than the limits. 
- All the figures given in the table are used for reference only and the EPD may amend the figures whenever it is considered as  

necessary. 



 
Table 3.2 Typical Event and Action Plan for Water Quality 
 

 
Event 

 
ET Leader 

 
IC(E) 

 
ER 

 
Contractor 

 
Action level being 
exceeded by one 
sampling day 

 
Repeat in-situ measurement to confirm findings; 
Identify source(s) of impact; 
Inform IC(E) and Contractor; 
Check monitoring data, all plant, equipment and 
Contractor's working methods; 
Discuss mitigation measures with IC(E) and 
Contractor; 
Repeat measurement on next day of exceedance. 

 
Discuss with ET and Contractor on the 
mitigation measures 
Review proposals on mitigation 
measures submitted by Contractor and 
advise the ER accordingly 
Assess the effectiveness of the 
implemented mitigation measures. 

 
Discuss with IC(E) on the proposed 
mitigation measures; 
Make agreement on the mitigation 
measures to be implemented; 
 

 
Inform the ER and confirm notification of the 
non-compliance in writing; 
Rectify unacceptable practice; 
Check all plant and equipment; 
consider changes of working methods; 
Discuss with ET and IC(E) and propose mitigation 
measures to IC(E) and ER; 
Implement the agreed mitigation measures. 

 
Action level being 
exceeded by more 
than one 
consecutive 
sampling days 

 
Repeat in-situ measurement to confirm findings; 
Identify source(s) of impact; 
Inform IC(E) and Contractor; 
Check monitoring data, all plant, equipment and 
Contractor's working methods; 
Discuss mitigation measures with IC(E) and 
Contractor; 
Ensure mitigation measures are implemented; 
Prepare to increase the monitoring frequency to 
daily; 
Repeat measurement on next day of exceedance. 

 
Discuss with ET and Contractor on the 
mitigation measures 
Review proposals on mitigation 
measures submitted by Contractor and 
advise the ER accordingly 
Assess the effectiveness of the 
implemented mitigation measures. 

 
Discuss with IC(E) on the proposed 
mitigation measures; 
Make agreement on the mitigation 
measures to be implemented; 
Assess the effectiveness of the implemented 
mitigation measures. 

 
Inform the Engineer and confirm notification of the 
non-compliance in writing; 
Rectify unacceptable practice; 
Check all plant and equipment; 
consider changes of working methods; 
Discuss with ET and IC(E) and propose mitigation 
measures to IC(E) and ER  within 3 working days; 
Implement the agreed mitigation measures. 

 
Limit level being 
exceeded by one 
sampling day 

 
Repeat in-situ measurement to confirm findings; 
Identify source(s) of impact; 
Inform IC(E), contractor and EPD; 
Check monitoring data, all plant, equipment and 
Contractor's working methods; 
Discuss mitigation measures with IC(E), ER and 
Contractor; 
Ensure mitigation measures are implemented; 
Increase the monitoring frequency to daily until no 
exceedance of Limit level. 

 
Discuss with ET and Contractor on the 
mitigation measures 
Review proposals on mitigation 
measures submitted by Contractor and 
advise the ER accordingly 
Assess the effectiveness of the 
implemented mitigation measures. 

 
Discuss with IC(E), ET and Contractor on 
the proposed mitigation measures; 
Request Contractor to critically review the 
working methods; 
Make agreement on the mitigation 
measures to be implemented; 
Assess the effectiveness of the implemented 
mitigation measures. 

 
Inform the Engineer and confirm notification of the 
non-compliance in writing; 
Rectify unacceptable practice; 
Check all plant and equipment; 
consider changes of working methods; 
Discuss with ET , IC(E) and ER and propose 
mitigation measures to IC(E) and ER  within 3 
working days; 
Implement the agreed mitigation measures. 

 
Limit level being 
exceeded by more 
than one 
consecutive 
sampling days 

 
Repeat in-situ measurement to confirm findings; 
Identify source(s) of impact; 
Inform IC(E), contractor and EPD; 
Check monitoring data, all plant, equipment and 
Contractor's working methods; 
Discuss mitigation measures with IC(E), ER and 
Contractor; 
Ensure mitigation measures are implemented; 
Increase the monitoring frequency to daily until no 
exceedance of Limit level for two consecutive days. 

 
Discuss with ET and Contractor on the 
mitigation measures 
Review proposals on mitigation 
measures submitted by Contractor and 
advise the ER accordingly 
Assess the effectiveness of the 
implemented mitigation measures. 

 
Discuss with IC(E), ET and Contractor on 
the proposed mitigation measures; 
Request Contractor to critically review the 
working methods; 
Make agreement on the mitigation 
measures to be implemented; 
Assess the effectiveness of the implemented 
mitigation measures; 
Consider and instruct, if necessary, the 
Contractor to slow down or to stop all or 
part of the marine work until no 
exceedance of Limit level. 

 
Inform the ER and confirm notification of the 
non-compliance in writing; 
Rectify unacceptable practice; 
Check all plant and equipment; 
Consider changes of working methods; 
Discuss with ET , IC(E) and ER and propose 
mitigation measures to IC(E) and ER  within 3 
working days; 
Implement the agreed mitigation measures; 
As directed by the Engineer, to slow down or to stop 
all or part of the marine work or construction 
activities.. 



3.8 Water Quality Mitigation Measures 
 
3.8.1 The EIA report has recommended water quality control 

and mitigation measures.  The Contractor shall be 
responsible for the design and implementation of these 
measures. 

 
3.8.2 [LIST OF THE SUGGESTED POLLUTION 

CONTROL/MITIGATION MEASURES] 
 
3.8.3 If the above measures are not sufficient to restore the 

water quality to an acceptable levels upon the advice of 
the ET Leader, the Contractor shall liaise with the ET 
Leader on some other mitigation measures, propose to 
IC(E) and ER for approval, and carry out the mitigation 
measures. 

 
4 WASTE MANAGEMENT 
 
4.1 The Contractor is responsible for waste control within 

the construction site,  removal of the waste material 
produced from the Site and to implement any mitigation 
measures to minimise waste or redress problems arising 
from the waste from the Site.  The waste material may 
include any sewage, waste water or effluent containing 
sand, cement, silt or any other suspended or dissolved 
material to flow from the Site onto any adjoining land, 
storm sewer, sanitary sewer, or any waste matter or 
refuse to be deposited anywhere within the Site or onto 
any adjoining land. 

 
4.2 When handling the waste material, the following 

measures shall be undertaken: 
 
4.3 [LIST OF THE WASTE CONTROL AND MITIGATION 

MEASURES IN THE EIA REPORT, AND ANY ADDITIONAL 
SUGGESTIONS IN WASTE CONTROL MEASURES FOR THE 
PROJECT.] 

 
4.4 The Contractor shall also pay attention to the Waste 

Disposal Ordinance, the Dumping at Sea Ordinance, the 
Public Health and Municipal Services Ordinance and the 
Water Pollution Control Ordinance, and carry out the 
appropriate waste management work.  The relevant 
licence/permit, such as the effluent discharge licence, the 
chemical waste producer registration, etc. shall be 
obtained.  The Contractor shall refer to the relevant 
booklets issued by EPD when applying for the 
licence/permit. 

 
4.5 During the site inspections and the document review 

procedures as mentioned in Sections 6.1 and 6.2 of this 
manual, the ET Leader shall pay special attention to the 
issues relating to waste management, and check whether 
the Contractor has followed the relevant contract 
specifications and the procedures specified under the 
laws (see 5.4 above) of Hong Kong. 

 
 




