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1 Executive Summary 

The purpose of this Project is to construct and operate a 9-hole Golf Course at 
the east side of the North Commercial District (NCD) on the Airport Island as an 
interim arrangement prior to the area’s future development as a business park 
(see Figure 1-1).  The proposed interim golf facility, known as “SkyCity Golf 
Course” is intended to serve airport passengers, overseas visitors and airport 
workers until August 2013. 

The Project will be managed by Airport Management Services Limited (AMS) 
who have employed a Works Contractor, Wing Fat Construction Co. Ltd., to 
carry out the construction works. Hyder Consulting have been employed as the 
Environmental Team (ET) for the Construction Period and have engaged ALS 
Technichem Pty Ltd as the HOKLAS accredited testing laboratory to carry out 
marine water analysis.  

The construction work commenced on 7 March 2006.  According to the approved 
EM&A Manual, impact monitoring during the Construction Period is required for 
suspended solids, dissolved oxygen and turbidity.  

The monthly site audit revealed that there were no significant non-compliances in 
terms of water, air, noise, waste or landscape and visual, although the 
Environmental Team made a number of recommendations to the Works 
Contractor to improve environmental conditions. 

Impact monitoring was carried out during December 2006 in accordance with the 
approved EM&A Manual. Monitoring was carried out on 2, 5, 9, 12, 16, 19, 23, 
27 and 30 December 2006.  The monitoring results are detailed in this report, 
which complies with the reporting requirements stated in the approved EM&A 
Manual.  There was no exceedance of Action/Limit Levels of marine water 
quality monitoring during December 2006.  

There were no complaints received and no notifications of summons during the 
reporting month. 

Overall, there are no adverse environmental impacts caused by the Works 
during the reporting month. 

The construction works have been completed as of 31 December 2006.  This is 
the last monthly impact monitoring report.  Turfgrass establishment period will 
commence on 1 January 2007.  According to the approved EM&A manual, lake 
water quality monitoring at four locations will commence in January 2007.  A 
monitoring schedule for this is provided in Appendix 5.     

 

 



    
 

Page 2

Monthly Impact Report 
SkyCity Golf Course EM&A 

Hyder Consulting Ltd
COI Number 126012

K:\EA01332\F-Reports\Construction Period\Dec06\CD\01332R0131.doc  12/01/07 2:11 52 

 

SITE OF SKYCITY GOLF COURSE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-1 Location of SkyCity Golf Course on the Airport Island
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2 Site Audit 

The monthly site audit examines the implementation status of environmental 
protection, mitigation and pollution control measures. 

Appendix 1 contains the site audit checklist for December 2006.  From this the 
following observations on the implementation status of environmental, mitigation 
and pollution control measures can be made.  Areas for improvement and follow-
up are indicated on the checklist and have been highlighted below. The Works 
Contractor is aware of any shortcomings and has been advised by the ET of any 
improvements that are required. 

2.1 Water Quality 
A vehicle wheelwash has been provided at the site egress point.   

As indicated by the Contractor, no water has been discharged from the site 
during the reporting month.   

No adverse water quality caused by the construction activities was observed.   

2.2 Air Quality 
It was observed that some stockpiles of white sand were not covered entirely. 
The contractor was reminded to cover the stockpiles of white sand entirely. No 
adverse air quality caused by the construction activities was observed.  

2.3 Noise 
No significant noise problems were noted as noise sensitive receivers are far 
away from the site. 

2.4 Waste/Chemical Management 
It was observed that scattered and accumulated rubbish was found near the 
clubhouse building. The contractor was reminded put the accumulated rubbishes 
in a designated area and dispose of the rubbish as soon as possible.  

No oil drums without drip tray were observed. The last observation was closed. 

 

2.5 Landscape and Visual 
No adverse landscape and visual problems caused by the construction activities 
was observed.   
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2.6 General 
The Environmental Permit is displayed at the entrance to the site as required. 
The Contractor was reminded to ensure that all relevant permits and licences are 
easily available for inspection, by both the ET and also by EPD. 

Overall, the site operation is acceptable from an environmental point of view. 
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3 Marine Water Quality EM&A 

Monitoring of Dissolved Oxygen (DO) concentration in mg/ℓ, Suspended Solids 
(SS) in mg/ℓ and turbidity in NTU, was carried out by the ET to ensure that any 
deterioration in marine water quality could be readily detected and timely action 
could be taken to rectify the situation if this was due to site activities. DO and 
turbidity were measured in-situ whilst SS was determined in laboratory.   

Other parameters, such as water depth, sea temperature, salinity and DO 
saturation are recorded for reference, and weather conditions, sea conditions, 
tidal stage and any particular site activities are recorded for information.  

3.1 Monitoring Results 

3.1.1 Summary 

A summary of monitoring results for the reporting month is provided in Table 3-1, 
below. Detailed results are provided in Appendix 2, in which exceedances of 
Action/Limit (A/L) Levels are highlighted. 
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Mean 21.5 32.2 83.5 5.9 5.4 4.9 

Maximum 23.7 33.8 94.5 6.7 8.9 8.0 C1 

Minimum 19.2 30.1 69.8 5.2 2.6 3.0 

 

Mean 21.6 32.3 81.8 5.9 5.1 5.1 

Maximum 23.5 33.8 91.9 6.5 8.9 9.0 C2 

Minimum 19.5 30.1 66.4 5.0 1.7 3.0 

 

Mean 21.6 32.2 82.9 5.9 5.4 5.1 

Maximum 23.4 33.8 93.3 6.5 9.3 7.0 M1 

Minimum 19.7 30.0 68.6 5.1 2.2 2.0 

 

Mean 21.6 32.3 82.9 5.9 5.4 5.5 

Maximum 23.5 33.8 92.9 6.6 9.0 8.0 M2 

Minimum 19.7 30.1 67.7 5.1 2.1 3.0 

Table 3-1 Summary of Impact Monitoring Data 
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The construction works have been completed as of 31 December 2006.  This is 
the last monthly impact monitoring report.  Graphical plots of the monitoring 
results since commencement of monitoring in March 2006 are given in Appendix 
3.  Appendix 3 shows that some Action/Limit Levels exceedances were recorded 
in March, April, June and July 2006.  However, they were not related to the 
construction works of the Project.  Moreover, there has been no exceedance of 
Action/Limit Levels since August 2006. 

3.1.2 Equipment and Methodology 

Because of the relatively shallow water, in-situ measurements and water 
sampling were conducted at only one water depth – the mid-depth.  Water 
samples for all monitoring parameters were collected, stored, preserved and 
analysed according to APHA Standard Methods for the Examination of Water 

and Wastewater, 19
th
 Edition, #17.   

In-situ DO concentration, turbidity (and temperature, salinity and DO saturation) 
were carried out using a YSI Model 6820 CE-C-M-Y multi-parameter meter: 

YSI Model 6820 CE-C-M-Y 
Parameter 

Range Resolution Accuracy 

DO 
Concentration 

0 to 50 mg/ℓ 0.01 mg/ℓ 

0 to 20 mg/ℓ: ±2% of reading or 0.2 mg/ℓ, 

whichever is greater; 20 to 50 mg/ℓ: ±6% of 

reading 

DO Saturation 0 to 500% 0.1% 

0 to 200%: ±2% of reading or 2% air 

saturation, whichever is greater; 200 to 500%: 

±6% of reading 

Turbidity 0 to 1,000 NTU 0.1 NTU 
±2% of reading or 0.3 NTU, whichever is 

greater 

Temperature -5 to +70OC 0.01OC ±0.15OC 

Salinity 0 to 70 ppt 0.01 ppt 
±1% of reading or 0.1 ppt, whichever is 

greater 

Table 3-2 In-situ Monitoring Equipment Details 

A Kahlisco water sampler was used to obtain the water sample for subsequent 
SS analysis. Water samples were collected in high density polythene bottles, 
packed in ice (cooled to 4°C without being frozen), and delivered to ALS’ 
laboratory (HOKLAS accredited) immediately after completion of monitoring. The 
analysis follows APHA Standard Methods #2540D. 

A Global Positioning System (GPS) was used to determine the exact monitoring 
location and water depth was determined using an echo-sounder. 

3.1.3 Maintenance and Calibration  

All in-situ monitoring instruments are calibrated and certified by ALS at 3-monthly 
intervals throughout the marine water quality monitoring programme. 
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For DO, the probe (YSI 6820) is calibrated once per monitoring day by the wet 
bulb method. Calibration at ALS is carried out once every three months in a 
water sample of known dissolved oxygen concentration.  The sensor is 
immersed in the water and after thermal equilibration, the known mg/l value is 
keyed in and the calibration is carried out automatically. 

For turbidity, the probe (YSI 6820) is calibrated with a solution of known NTU at 
ALS once every three months.  Calibration as per dissolved oxygen, above. 

Calibration details are provided in Appendix 4. 

3.1.4 Parameters Monitored 

The following parameters are monitored and compared to A/L Levels: 

� Dissolved Oxygen (DO) 

� Suspended Solids (SS) 

� Turbidity 

Other parameters, such as water depth, sea temperature, salinity and dissolved 
oxygen saturation ware recorded for reference, and weather conditions, sea 
conditions, tidal stage and any particular site activities were recorded for 
information. 

3.1.5 Monitoring Locations 

Monitoring locations together with grid references are shown in Figure 3-2. 
Control Stations are designated C1 and C2 and Monitoring Stations are 
designated M1 and M2.  

3.1.6 Monitoring Date, Time, Frequency and Duration 

Monitoring of marine water quality is carried out twice-weekly during mid-ebb and 
mid-flood tides.  Table 3-3, below, provides details of the monitoring dates, times 
and duration: 
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Date 
Duration of Ebb 

Tide 
Monitoring at Mid-

Ebb 
Duration of Flood 

Time 
Monitoring at Mid-

Flood 

02/12/06 07:37 to 13:09 10:23 13:09 to 19:41 16:25 

05/12/06 11:08 to 14:52 13:00 14:52 to 21:20 18:06 

09/12/06 14:23 to 16:21 15:22 07:39 to 14:23 11:01 

12/12/06 17:42 to 20:20 19:01 09:43 to 17:42 13:42 

16/12/06 07:28 to 12:06 09:47 12:06 to 18:59 15:32 

19/12/06 10:32 to 13:50 12:11 13:50 to 20:23 17:06 

23/12/06 13:19 to 16:31 14:55 06:33 to 13:19 09:56 

27/12/06 16:23 to 21:14 18:48 09:17 to 16:23 12:50 

30/12/06 06:14 to 11:19 08:46 11:19 to 18:23 14:51 

Table 3-3 Monitoring Date, Time, Frequency and Duration 

3.2 Action/Limit Levels 
The A/L Levels for the impact monitoring stations (M1 and M2) were determined 
in the approved Interim Baseline Monitoring Report and are shown in Table 3-4: 

Parameter Action Level Limit Level 

DO Concentration 5th percentile of baseline data = 7.0 

mg/ℓ, or 80% of the upstream control 

station 

4.0 mg/ℓ, or 70% of the upstream 

control station 

Turbidity 95th percentile of baseline data = 9.6 
NTU, or 120% of the upstream control 

station 

99th percentile of baseline data = 10.5 
NTU, or 130% of the upstream control 

station 

SS  95th percentile of baseline data = 9.4 
mg/ℓ, or 120% of the upstream control 

station 

99th percentile of baseline data = 9.9 
mg/ℓ, or 130% of the upstream control 

station 

Table 3-4 Action and Limit Levels for Water Monitoring Stations 

 

In case of exceedance of A/L Levels at M1 or M2, the Event/ Action Plan (shown 
in Table 3-5, below) shall be followed.  
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Action Event 

                     ET  Works Contractor 

Exceedance of 
Action Level 

1. Identify the source(s) of impact. If not 
from the Project then provide 
justification and document this 

2. If exceedance is caused by the 
Project then inform Contractor 

3. Check monitoring data and 
Contractor's working methods 

4. Discuss possible mitigation measures 
with Contractor 

5. Repeat measurement on next day of 
exceedance 

1. Confirm notification of the 
exceedance in writing 

2. Rectify any unacceptable practice 

3. Check all plant and equipment 

4. Amend working methods if 
appropriate 

5. Discuss possible mitigation measures 
with ET 

6. Implement the agreed mitigation 
measures 

Exceedance of 
Limit Level 

1. Identify the source(s) of impact. If not 
from the Project then provide 
justification and document this in the 
EM&A Report 

2. If exceedance is caused by the 
Project then inform Contractor 

3. Check monitoring data and 
Contractor's working methods 

4. Agree mitigation measures with 
Contractor 

5. Ensure mitigation measures are 
implemented immediately 

6. Increase the monitoring frequency to 
daily until no further exceedance of 
Limit Level 

1. Confirm notification of the 
exceedance in writing 

2. Rectify any unacceptable practice 

3. Check all plant and equipment 

4. Amend working methods if 
appropriate 

5. Agree possible mitigation measures 
with ET 

6. Implement the agreed mitigation 
measures immediately 

Table 3-5 Event Action Plan for Marine Water Quality Monitoring 

3.3 Summary of Exceedances 

3.3.1 Review of Exceedances and Implications 

There was no exceedance of Action/Limit Level of marine water quality 
monitoring during December 2006.  

3.3.2 Action Taken and Follow-up 

As no exceedance of A/L Levels were recorded during the reporting month, no 
action or follow-up is deemed to be necessary. 

3.4 Complaints and Notifications of Summons 

3.4.1 Complaints 

No complaints were received during the reporting month and there are no 
outstanding follow-up issues to be addressed. 
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3.4.2 Notifications of Summons 

No notifications of summons were received during the reporting month and there 
are no outstanding follow-up issues to be addressed. 

3.5 Works Programme and Future Monitoring Schedule 
The construction works have been completed as of 31 December 2006.   

The turfgrass establishment period will commence since on 1 January 2007.  
According to the approved EM&A manual, lake water quality monitoring at four 
locations will commence on 1 January 2007.  A monitoring schedule for this is 
provided in Appendix 5. 
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Figure 3-2  Location of Impact Monitoring Stations

Key 
   38ha Catchment Area for Outfall No. 8 
    

11.56ha Project Site Boundary 
 

Marine Water Quality Monitoring 
Location (Impact Monitoring) 
 
Marine Water Quality Control Stations 
(Impact Monitoring) 

 

M1-2 

Outfall No. 8 

M1 

M2 

C1-2 

Co-ordinates of Monitoring Locations and 
Control Stations 
 

 Northing Easting 

M1 22
o
18’77” 113

o
56’65” 

M2 22
o
18’94” 113

o
56’78” 

C1 22
o
18’45” 113

o
56’50” 

C2 22
o
19’21” 113

o
56’95” 

Note : Co-ordinates based on WGS 1984 datum 

C1 

C2 
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4 Comments, Recommendations and Conclusions 

The monthly site audit revealed that there was no significant non-compliance in 
terms of water, air, noise, waste or landscape and visual. 

In terms of marine water quality monitoring, there were no exceedances of A/L 
Levels during December 2006.   

There were no complaints received and no notifications of summons. 

Overall, there are no adverse environmental impacts caused by the Works 
during the reporting month. 

This is the last construction phase EM&A report.  
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Appendix 1 

Site Audit Checklist 
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Appendix 2 

Marine Water Quality Monitoring Data 
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Date Time Station 
Sample Depth 

(m) 
Water Depth (m) Sea Temp (°C) Salinity (ppt) 

DO Sat 

(%age) 

DO Conc 

(mg/ℓℓℓℓ ) 
Turbidity (NTU) SS (mg/ℓℓℓℓ ) 

02-Dec-06 (mid-ebb) M1 3 6 23.4 30.2 92 6.5 5 5 

02-Dec-06 (mid-ebb) M2 3 6 23.5 30.3 93 6.6 5 4 

02-Dec-06 (mid-ebb) C1 2 3 23.7 30.1 95 6.7 5 3 

02-Dec-06 (mid-ebb) C2 3 7 23.5 30.2 92 6.5 4 4 

02-Dec-06 (mid-flood) M1 3 6 23.4 30.0 90 6.4 4 4 

02-Dec-06 (mid-flood) M2 3 6 23.4 30.1 89 6.4 4 4 

02-Dec-06 (mid-flood) C1 2 3 23.0 30.1 92 6.5 4 4 

02-Dec-06 (mid-flood) C2 3 7 23.2 30.1 88 6.3 3 5 

05-Dec-06 (mid-ebb) M1 3 6 23.4 30.5 77 5.5 9 5 

05-Dec-06 (mid-ebb) M2 3 6 23.5 30.6 78 5.6 9 8 

05-Dec-06 (mid-ebb) C1 2 3 23.7 30.4 79 5.7 9 6 

05-Dec-06 (mid-ebb) C2 3 6 23.4 30.3 75 5.4 9 5 

05-Dec-06 (mid-flood) M1 3 6 23.4 30.3 75 5.4 9 5 

05-Dec-06 (mid-flood) M2 3 6 23.4 30.4 74 5.4 9 7 

05-Dec-06 (mid-flood) C1 2 3 23.0 30.3 76 5.5 9 5 

05-Dec-06 (mid-flood) C2 3 6 23.2 30.4 73 5.3 8 6 

09-Dec-06 (mid-ebb) M1 3 6 22.8 31.9 84 5.6 5 7 

09-Dec-06 (mid-ebb) M2 3 6 22.8 31.9 86 5.7 5 7 

09-Dec-06 (mid-ebb) C1 2 4 22.8 31.9 85 5.6 5 7 

09-Dec-06 (mid-ebb) C2 3 6 22.8 31.9 85 5.7 5 6 

09-Dec-06 (mid-flood) M1 3 6 22.8 31.8 84 5.6 5 7 
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Date Time Station 
Sample Depth 

(m) 
Water Depth (m) Sea Temp (°C) Salinity (ppt) 

DO Sat 

(%age) 

DO Conc 

(mg/ℓℓℓℓ ) 
Turbidity (NTU) SS (mg/ℓℓℓℓ ) 

09-Dec-06 (mid-flood) M2 3 6 22.8 31.8 83 5.5 5 7 

09-Dec-06 (mid-flood) C1 2 4 22.8 31.8 85 5.6 5 8 

09-Dec-06 (mid-flood) C2 3 6 22.8 31.8 85 5.6 5 6 

12-Dec-06 (mid-ebb) M1 3 6 22.4 33.6 93 5.7 4 2 

12-Dec-06 (mid-ebb) M2 3 5 22.4 33.5 91 6.5 3 4 

12-Dec-06 (mid-ebb) C1 2 4 22.4 33.4 89 6.4 3 3 

12-Dec-06 (mid-ebb) C2 3 6 22.4 33.4 90 6.4 3 3 

12-Dec-06 (mid-flood) M1 3 6 22.4 33.4 89 6.3 4 3 

12-Dec-06 (mid-flood) M2 3 6 22.4 33.5 89 6.3 4 3 

12-Dec-06 (mid-flood) C1 2 4 22.4 33.4 88 6.3 3 3 

12-Dec-06 (mid-flood) C2 3 6 22.4 33.4 88 6.3 3 3 

16-Dec-06 (mid-ebb) M1 3 6 21.6 33.5 87 6.1 3 5 

16-Dec-06 (mid-ebb) M2 3 6 21.6 33.5 84 6.0 3 6 

16-Dec-06 (mid-ebb) C1 1 3 21.7 33.3 85 6.0 4 3 

16-Dec-06 (mid-ebb) C2 3 6 21.6 33.6 83 5.9 3 4 

16-Dec-06 (mid-flood) M1 3 6 21.6 33.5 87 6.1 3 4 

16-Dec-06 (mid-flood) M2 3 6 21.6 33.5 90 6.1 3 5 

16-Dec-06 (mid-flood) C1 1 3 21.6 33.2 88 6.1 3 6 

16-Dec-06 (mid-flood) C2 3 6 21.6 33.6 85 6.0 4 4 

19-Dec-06 (mid-ebb) M1 3 6 20.7 33.8 80 5.9 5 4 

19-Dec-06 (mid-ebb) M2 3 6 20.8 33.8 80 5.9 5 4 
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Date Time Station 
Sample Depth 

(m) 
Water Depth (m) Sea Temp (°C) Salinity (ppt) 

DO Sat 

(%age) 

DO Conc 

(mg/ℓℓℓℓ ) 
Turbidity (NTU) SS (mg/ℓℓℓℓ ) 

19-Dec-06 (mid-ebb) C1 2 4 20.8 33.8 80 5.9 5 4 

19-Dec-06 (mid-ebb) C2 3 6 20.7 33.8 79 5.8 4 4 

19-Dec-06 (mid-flood) M1 3 6 20.8 33.8 80 5.9 5 5 

19-Dec-16 (mid-flood) M2 3 6 20.8 33.8 80 5.9 5 6 

19-Dec-06 (mid-flood) C1 2 4 20.7 33.8 80 5.9 4 6 

19-Dec-06 (mid-flood) C2 3 6 20.8 33.8 80 5.9 5 5 

23-Dec-06 (mid-ebb) M1 3 5 20.4 32.7 70 5.2 8 7 

23-Dec-06 (mid-ebb) M2 3 3 20.5 32.8 71 5.2 8 5 

23-Dec-06 (mid-ebb) C1 1 3 20.7 32.6 72 5.3 8 7 

23-Dec-06 (mid-ebb) C2 3 6 20.4 32.7 70 5.2 8 9 

23-Dec-06 (mid-flood) M1 3 6 20.4 32.6 69 5.1 8 6 

23-Dec-06 (mid-flood) M2 3 6 20.4 32.6 68 5.1 8 7 

23-Dec-06 (mid-flood) C1 1 3 19.9 32.5 70 5.2 8 7 

23-Dec-06 (mid-flood) C2 3 6 20.2 32.7 66 5.0 7 5 

27-Dec-06 (mid-ebb) M1 3 6 19.7 32.4 83 5.8 9 6 

27-Dec-06 (mid-ebb) M2 3 6 19.8 32.5 84 5.9 9 6 

27-Dec-06 (mid-ebb) C1 2 3 19.9 32.3 86 6.0 8 5 

27-Dec-06 (mid-ebb) C2 3 7 19.7 32.4 83 5.8 8 6 

27-Dec-06 (mid-flood) M1 3 6 19.7 32.3 82 5.7 8 7 

27-Dec-06 (mid-flood) M2 3 6 19.7 32.3 81 5.7 8 8 

27-Dec-06 (mid-flood) C1 2 3 19.2 32.2 83 5.8 8 5 
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Date Time Station 
Sample Depth 

(m) 
Water Depth (m) Sea Temp (°C) Salinity (ppt) 

DO Sat 

(%age) 

DO Conc 

(mg/ℓℓℓℓ ) 
Turbidity (NTU) SS (mg/ℓℓℓℓ ) 

27-Dec-06 (mid-flood) C2 3 6 19.5 32.4 80 5.6 8 8 

30-Dec-06 (mid-ebb) M1 3 6 19.8 32.1 85 6.4 2 5 

30-Dec-06 (mid-ebb) M2 3 6 19.9 32.1 85 6.3 3 3 

30-Dec-06 (mid-ebb) C1 1 3 19.8 32.0 87 6.5 3 3 

30-Dec-06 (mid-ebb) C2 3 6 19.9 32.2 84 6.3 2 4 

30-Dec-06 (mid-flood) M1 3 6 19.8 32.2 86 6.4 3 4 

30-Dec-06 (mid-flood) M2 3 6 19.9 32.2 87 6.5 2 <2 

30-Dec-06 (mid-flood) C1 2 3 19.8 32.2 85 6.3 3 3 

30-Dec-06 (mid-flood) C2 3 6 19.9 32.4 86 6.4 2 4 

        

Notes : “-“ indicates no data is available Mean 21.6 32.2 82.8 5.9 5.3 5.1 

Bold indicates Action Level exceedance Maximum 23.7 33.8 94.5 6.7 9.3 9.0 

Bold indicates Limit Level exceedance Minimum 19.2 30.0 66.4 5.0 1.7 2.0 
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Appendix 3 

 Graphical Plots of the Monitoring Results 
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Appendix 4 

Equipment Calibration Details 
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Appendix 5 

Lake Water Monitoring Schedule for Next 
Month 
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Month: January 2007 

Sampling Date Matrix Sampling Locations 

04-Jan-07 (Thur) Lake Water W1 to W4 

13-Jan-07 (Sat) Lake Water W1 to W4 

20-Jan-07 (Sat) Lake Water W1 to W4 

27-Jan-07 (Sat) Lake Water W1 to W4 

 




