
 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(a)(i) 

Table 1 EP Condition 3.5 (a)(i) - Summary of the document 

. Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 (a)(i) 

2 EIA Requirements Extract from the Environmental Impact Assessment Report; 
section 3 clause 3.3, section 6, clause 6.1.1, section 10 clause 
10.1.2 and section 16 clause 16.2.8 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and (i) and Franchisee Requirements 
Clause 1.05 item (b) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10 and section 5 

a. Calculation for Capacity of Bunded Area 

- PAFF/RJ/02/DWG/G/3015(EX) Revision Q Layout Plan / 
Block Plan 

5 Contract 
drawings 

b. Oil Buckets 

- PAFF/RJ/02/DWG/G/3014(EX) Revision Q Layout Plan / 
Block Plan 

- PAFF/BA/02/DWG/C/1721 Revision Q3 Tank Farm Bund 
Wall Details (sheet 1 of 4) 

6 Photographs  Photographs of the completed works 

7 Justification The tank farm storage consists of two bunds each designed to 
have six tanks, of which 4 tanks in each bund (a total of 8 
tanks) will be built.  

The calculation of bund wall containment volume in Drawing 
PAFF/RJ/02/DWG/G/3015(EX) shows that the current 
containment capacities of each of the two bunds are 165% and 
142% respectively, far greater than 110% of the largest aviation 
fuel storage tank in the bunded compounds.   

Moreover, both bunds are interconnected for the overflow so 
that in normal circumstances, the overall containment capacity 
is double the size of a single bunded compound, or greater 
than 300% of the largest tank for the 8 tank facility. This is 
meeting the I.P. Code Part 19 "Fire Precautions at Petroleum 
Refineries and Bulk Storage Installations" item 3.4.2.5.5 and 
the Hong Kong "Code of Practice for Oil Storage Installation" 
item 4.1. 

 
 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(a)(ii) 

Table 1 EP Condition 3.5 (a)(ii) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 (a)(ii) 
2 EIA Requirements Extract from the Environmental Impact Assessment Report; 

section 3 clause 3.3, section 6, clause 6.1.1, section 10 clause 
10.1.2 and section 16 clause 16.2.8 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and (i) and Franchisee Requirements 
Clause 1.05 item (b) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10 and section 5 
(a) Bunds, wave deflectors, fire retardant joints  
- PAFF/BA/02/DWG/C/1721 Revision 3 Tank Farm Bund 

Wall Details (sheet 1 of 4) 
- PAFF/BA/02/DWG/C/1722 Revision 3 Tank Farm Bund 

Wall Details (sheet 2 of 4) 
- PAFF/BA/02/DWG/C/1723 Revision 3 Tank Farm Bund 

Wall Details (sheet 3 of 4) 
- PAFF/BA/02/DWG/C/1724 Revision 3 Tank Farm Bund 

Wall Details (sheet 4 of 4) 
(b) Internal bunds (intermediate bunds) 
- PAFF/LC/02/DWG/C/0551 Revision A Tank farm 

Drainage Layout Plan 
- PAFF/BA/02/DWG/C/1452 Revision 6 Tank Farm EVA 

Stormwater Drainage Layout 

5 Contract 
drawings 

(c) Fire retardant joints, stainless steel 
- PAFF/CON/SK/0670 Revision 0 Stainless Steel Water Stop 

for Phase la Bundwall 
- PAFF/HK/02/DWG/C/9835 Revision 0 Stainless Steel 

Protection Cover for Movement Joint of Bund Wall 
6 Technical 

information 
Technical information on the flame retardant sealant 

7 Photographs  Photographs of the completed works. 
 

8 Justification • Drawings PAFF/BA/02/DWG/C/1721-1724 reflect that 
the bunds had been designed to be partly sunken below 
ground level outside the bunds in the EVA. 

• Drawings PAFF/BA/02/DWG/C/1721-1724 reflect that 
the bunds had been designed with the installation of wave 
deflectors on the bund walls. 

• Drawings PAFF/BA/02/DWG/C/1722-1724, 
PAFF/CON/SK/0670 and PAFF/HK/02/DWG/C/9835 
show designed installation of special fire-retardant joints at 
the bunds. The components consist of Flexcell 
Compressible Filler and Hilti CP601 S Elastic Firestop 
Sealant. All visible parts of the joints are covered by 
stainless steel plates on the inside. 

• Drawings PAFF/BA/02/DWG/C/1452 & 
PAFF/LC/02/DWG/C/0551 show the construction of 
internal bund (intermediate bund) walls within the 
bunded compounds for each aviation fuel storage tank. It 
is meeting the I.P. Code Part 19 "Fire Precautions at 
Petroleum Refineries and Bulk Storage Installations" item 
3.4.2.5.4. 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements :- 
 

a)              Containment Systems of Aviation Fuel Storage Tank Farm 
  

Containment systems including bund walls, security walls and landscaped berm 
shall be properly designed and constructed for the aviation fuel storage tank farm 
in accordance with the arrangements as shown in Figure 4 of this Permit, in 
particular: 

  
ii)                   The bunds shall be partly sunken below the level of ground outside the 
bunds. Wave deflector and fire-retardant joints shall be used at the bunds. 
Intermediate bund walls shall be designed and constructed within the bunded 
compounds for each aviation fuel storage tanks; 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
 

3.2 Tank Farm and Onshore Facilities  
 

3.2.1 About 6.75 ha of land is required to accommodate the aviation fuel tank farm 
and associated facilities.  The proposed site for the tank farm at Tuen Mun Area 
38 has been reclaimed by Government and is zoned for special industrial use.  
The site is situated at Siu Lang Shui just southeast of the Castle Peak Power 
station and is adjoined on the west by the Shiu Wing Steel Mill and on the 
south-east by the proposed EcoPark and adjacent to that is land earmarked for 
industrial use in keeping with the other land uses in the area.  Further east is the 
River Trade Terminal. The allocated plot has a short length of sea frontage of 
60m in width which extends inland for about 140m before widening out to a 
square area of about 217m in length by 278m in width, see Figure 3.2c.  

 
3.2.2 No residential developments are present in the area and the closest substantial 

development, Melody Garden in Tuen Mun, is at least 3 kilometres from the 
proposed site.  The villages at Lung Kwu Tan are closer at about 2km away but 
are screened from the site by the Castle Peak topography.  However, there is a 
planned Holiday Camp to the North-East of the site along Lung Man Road 
which is over 500m away. 

 
3.2.3 It should be noted that the previous EIA study (April 2002) was undertaken 

based upon the project layout detailed in Figure 3.2a and a tank design capacity 
of 420,000m3.   However, changes were made to the detailed layout and an 
application for a variation (Application No. VEP-133/2004) to the then valid 
Environmental Permit EP-139/2002 was made.  However, during the 
development of the detailed design, FSD placed a restriction on the height of the 
storage tanks above the emergency access.  Thus, in order to comply with FSD’s 
requirement on the tank height (requested in April 2003), the height of the tanks 
were reduced from 32.0m to 24.7m and the volume of the largest tanks reduced 
from 39,000m3 to 35,000m3.  As a result, the ultimate capacity of the facility 
was reduced to 388,000m3 from 420,000m3, resulting in variation to the 
environmental permit (EP-139/2002/A) which was granted by EPD in February 
2004.  Details of the revised layout approved by the VEP are provided in Figure 
3.2b and details of the improvements made to the tank farm layout are detailed 
in EP Variation Application No. VEP-133/2004 and summarized in Table 3.2 
below.   Also, as part of the changes made, and as shown in Figure 3.2b, the 
whole site has been shifted 10m to the southeast from that proposed in the 
original EIA of April 2002, to accommodate Lands Department’s commitment 
of a land extension to Shiu Wing Steel Mill.   

 

 

 

 



 5

 

 Table 3.2 Summary of Tank Farm Improvements 

 
Item 

Previous EIA 
Report (April 

2002) 

Current 
Design 

Improvement 
/ Neutral 

Change 
Initiated 

By 

Dimension 
1 Volume 

(largest tank) 
39,000 cu.m. 35,000 cu.m. Improvement FSD 

2 Tank height 
(highest) 
(total) 

32.0 m 24.7 m 
(23m above 

ground) 

Improvement FSD 

3 Distance from 
tank to bund 

10.0 m 10.0 m Neutral -- 

4 Distance from 
bund to 
security wall 

8.0 m 8.5 m Improvement FSD 

5 Distance from 
bund to 
boundary 

16.5 m 
(minimum) 

18.5 m Improvement AA 

Bunding 
1 Bund with 

wave wall 
None Included Improvement AA 

2 Height of 
bund wall 
(average) 

4.6 m 4.8 m Improvement AA 

3 Height of 
inner 
security 
wall 

2.0 m 2.0 m Neutral -- 

4 Drainage 
ditch 

Included Included Neutral -- 

5 Earth bund 
in 
landscaped 
area 

None 1.5 m high Improvement Planning/EP 

6 Outer 
security 
fence/wall 

Open mesh 
fence 

Impervious 
wall 

Improvement AA 

       

 

3.2.4 In addition to these changes, the phasing of the tanks has changed with 8 (eight) 
to be constructed initially as shown in Figure 3.2c.  While Figures 3.2b and 3.2c 
show the current layout for the site and phasing for the construction of the tanks, 
indicative cross sections between the tanks and the lot boundaries with Shiu 
Wing Steel and the EcoPark are provided in Figures 3.2d and 3.2e respectively 
with the location of the cross-sections shown in Figure 3.2c. 

   
3.2.5 The tank farm will initially house 8 storage tanks, 6 tanks of 43.5m diameter by 

24.7m in height, one of 41.5m diameter by 24.7m in height and one of 35m 
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diameter by 24.7m in height.  The tank heights refer to the total tank height but 
it should be noted that part of the tank will be positioned in the ground and as 
such only 23m will protrude above ground level.  The tanks provide a storage 
capacity of between 22,000m3 to 35,000m3.   It is intended that the tankage 
capacity would be increased once the initial capacity of 264,000m3 has been 
reached around 2025 to 2030. It is intended that the remaining 4 tanks would be 
built all together between 2025 and 2030 to increase the tankage capacity to the 
ultimate design tankage capacity of PAFF i.e. 388,000m3.  The heights of 3 of 
the remaining tanks would be 24.7m, with one tank of 23m and their capacities 
would vary accordingly between 35,000m3 and 19,000m3.  When planning for 
the 4 remaining tanks in the final phase of the development, latest technology, 
industrial standards and statutory requirements at that time would be used.  Also 
the EIA would be reviewed if appropriate in view of the latest technology, 
standards and statutory requirements at that time. 

 
3.2.10    The tank farm would be provided with bundwalls and contained drainage.  There 

are 2 main bunds (designed to contain any spills from the tank or tank piping), 
each containing 6 tanks in future but 4 tanks initially.  The height of the 
bundwalls has also been increased from previous April 2002 EIA in order to 
improve the retention of any fuel spillage from the tanks within the PAFF 
boundary.  The initial bund containment with 4 tanks in each bund would 
amount to at least 180% of the volume of the largest tank (well exceeding the 
required 110%) and ultimately (2040) this would be at least 150% of the volume 
of the largest tank with 6 tanks in each bund. Each tank is also separated by 
intermediate bund walls to hold minor spills.  There are also 2 emergency 
shutdown valves on the pipeline inlet to the tank farm from jetty and another 2 
on the pipeline outlet of the tank farm to the Airport.  These valves are operated 
via motorized electric actuators.  The tank bunds and the pump platform are 
contained areas and drain to the interceptor via bund drain valves.  Other 
leakage prevention devices include fuel tank high-high level alarm and leak 
detection system for the pipeline.  The storm water drain will also have a 
remotely operated block valve to contain any oil spill on site. 

 
Mitigation Measures 
 

6.1.1 Operational Phase 
 
 
6.1.1.2  Other mitigation measures recommended for the operational phase include 

the following. These measures are also summarised in the Environmental 
Mitigation Implementation Schedule in Appendix B: 

 
♦ all tanks shall be bunded to a capacity of at least 150% of the largest 

individual tank in each compound at the ultimate phase of 2040.  For the 
initial development phase, as only 4 tanks will be present in each bund, a 
containment capacity of about 175% will be achieved. Tank pits shall be 
protected by an impermeable bed (e.g. geotextile sheeting) to prevent 
seepage of aviation fuel to ground.  A leak detection system shall be 
installed beneath the containment membrane; 
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♦ there shall be no direct outlet from the bund.  A collection sump shall be 
included in the base. Removal of accumulated rainwater shall be activated 
manually and discharged to storm drain via an oil / water separator; 

 
10                      HAZARD TO LIFE ASSESSMENT 
 

10.1.2          Overview of PAFF Hazards 

10.1.2.8       The PAFF will be built to internationally recognised standards and best 
practices for fuel storage. Cylindrical steel storage tanks with conical roofs 
(to API 650) are used throughout the world for storage of liquid 
hydrocarbon fuels. The same types of tanks are also used to store more 
volatile fuels such as gasoline, although internal floating roofs are now 
standard for gasoline to reduce environmental emissions of vapour. Bund 
walls, will surround the tanks so that, in the case of leaks, any fuel leak is 
collected and can be cleaned up. The containment capacities of the bunds at 
the PAFF greatly exceed international standards. The PAFF design also has 
two additional impervious security walls as well as the more usual single 
bund wall and fence. This will further reduce the chance of any spill 
affecting off-site areas. 

 
10.1.4.7       The tank bund design is such that the total capacity of the bund significantly 

exceeds the usual 110% of the capacity of the largest tank. The bund 
containment capacities are 166% and 156% of the capacity of the largest 
tank for the bunds nearest to the sea and furthest from the sea respectively, 
with all tanks constructed [12]. Initially, with only four of the tanks in each 
bund constructed, the bund capacities will be 195% and 188% of the 
capacity of the largest tank [12]. 

 
10.1.5.12     The storage tanks will be located within a bund, which is designed to contain 

any spills from the tank or tank piping. The bund is designed to hold much 
more than the required 110% of the contents of the largest tank in the bund.  
The bund will be provided with a drain, which will be discharged by a 
manually operated valve to the sea through an oil interceptor. Drainage from 
unbunded areas onsite will be discharged through the storm water drain to 
the sea.  The storm water drain will be provided with a remotely operated 
block valve to contain any oil spill on site. 

 
 
16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
16.2.8         All elements of the fuel handling, storage and transportation system will be 

designed to minimise the risk of failure, and the resultant leaks/spills, to the 
lowest practicable extent.  Fuel storage tanks will be constructed in a bunded 
area which will have collection capacity greater than the maximum content of 
the largest tank, to contain any fuel leaks or spills. There shall be no direct 
outlet from the bund to ensure retention of any spilled material.  A collection 
sump shall be included in the base. Protection against leaks or spills from the 
bottom of the tanks will be achieved by the installation of an impermeable 
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membrane in the tank foundation beneath the tank bottom. A spill detection 
system will be fitted underneath this membrane to provide additional security.  
Removal of accumulated rainwater shall be activated manually and discharged 
to storm drain via an oil / water separator.  Emergency shut down valves shall 
be installed within the wider site storm drainage system to provide for further 
emergency retention of spillages. 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
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Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
 

4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 
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6. The bund wall alignment will allow 25% of the circumstance of each tank 
to be with in 15 metres of the EVA. 

 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 
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Contract Drawings 
 

Bunds, wave deflectors, fire retardant joints 
- PAFF/BA/02/DWG/C/1721 Revision 3 Tank Farm Bund 

Wall Details (sheet 1 of 4) 
- PAFF/BA/02/DWG/C/1722 Revision 3 Tank Farm Bund 

Wall Details (sheet 1 of 4) 
- PAFF/BA/02/DWG/C/1723 Revision 3 Tank Farm Bund 

Wall Details (sheet 1 of 4) 
- PAFF/BA/02/DWG/C/1724 Revision 3 Tank Farm Bund 

Wall Details (sheet 1 of 4) 
 

Internal bunds (intermediate bunds) 
- PAFF/LC/02/DWG/C/0551 Revision A Tank farm Drainage 

Layout Plan 
- PAFF/BA/02/DWG/C/1452 Revision 6 Tank Farm EVA 

Stormwater Drainage Layout 
 

Fire retardant joints, stainless steel 
- PAFF/CON/SK/0670 Revision 0 Stainless Steel Water 

Stop for Phase 1a Bundwall  
- PAFF/HK/02/DWG/C/9835 Revision 0 Stainless Steel 

Protection Cover for Movement Joint of Bund Wall 
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Technical Data on Fire Retardant Sealant for Bund Walls 
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Photographs 
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Bund Wall 

 

 
 

View of bund wall showing difference in height between 
the ground level inside and outside the bund wall. 

View of Bund Wall showing wave deflector 
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Security Wall wave deflector 

Bund wall showing wave deflector 
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Concrete bund 

Finished movement joint in bund wall with stainless 
steel cover 
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View of intermediate bund  

View of intermediate bunds between tanks 2, 4, 5 and 6 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements :- 
 

a)              Containment Systems of Aviation Fuel Storage Tank Farm 
  

Containment systems including bund walls, security walls and landscaped berm 
shall be properly designed and constructed for the aviation fuel storage tank farm 
in accordance with the arrangements as shown in Figure 4 of this Permit, in 
particular: 

  
i)         All aviation fuel storage tanks shall be located in bunded compounds with 
capacity of more than 110% of the contents of the largest aviation fuel storage tank 
in the bunded compounds; 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
 

3.2 Tank Farm and Onshore Facilities  
 

3.2.1 About 6.75 ha of land is required to accommodate the aviation fuel tank farm 
and associated facilities.  The proposed site for the tank farm at Tuen Mun Area 
38 has been reclaimed by Government and is zoned for special industrial use.  
The site is situated at Siu Lang Shui just southeast of the Castle Peak Power 
station and is adjoined on the west by the Shiu Wing Steel Mill and on the 
south-east by the proposed EcoPark and adjacent to that is land earmarked for 
industrial use in keeping with the other land uses in the area.  Further east is the 
River Trade Terminal. The allocated plot has a short length of sea frontage of 
60m in width which extends inland for about 140m before widening out to a 
square area of about 217m in length by 278m in width, see Figure 3.2c.  

 
3.2.2 No residential developments are present in the area and the closest substantial 

development, Melody Garden in Tuen Mun, is at least 3 kilometres from the 
proposed site.  The villages at Lung Kwu Tan are closer at about 2km away but 
are screened from the site by the Castle Peak topography.  However, there is a 
planned Holiday Camp to the North-East of the site along Lung Man Road 
which is over 500m away. 

 
3.2.3 It should be noted that the previous EIA study (April 2002) was undertaken 

based upon the project layout detailed in Figure 3.2a and a tank design capacity 
of 420,000m3.   However, changes were made to the detailed layout and an 
application for a variation (Application No. VEP-133/2004) to the then valid 
Environmental Permit EP-139/2002 was made.  However, during the 
development of the detailed design, FSD placed a restriction on the height of the 
storage tanks above the emergency access.  Thus, in order to comply with FSD’s 
requirement on the tank height (requested in April 2003), the height of the tanks 
were reduced from 32.0m to 24.7m and the volume of the largest tanks reduced 
from 39,000m3 to 35,000m3.  As a result, the ultimate capacity of the facility 
was reduced to 388,000m3 from 420,000m3, resulting in variation to the 
environmental permit (EP-139/2002/A) which was granted by EPD in February 
2004.  Details of the revised layout approved by the VEP are provided in Figure 
3.2b and details of the improvements made to the tank farm layout are detailed 
in EP Variation Application No. VEP-133/2004 and summarized in Table 3.2 
below.   Also, as part of the changes made, and as shown in Figure 3.2b, the 
whole site has been shifted 10m to the southeast from that proposed in the 
original EIA of April 2002, to accommodate Lands Department’s commitment 
of a land extension to Shiu Wing Steel Mill.   

 

 Table 3.2 Summary of Tank Farm Improvements 
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Item 
Previous EIA 
Report (April 

2002) 

Current 
Design 

Improvement 
/ Neutral 

Change 
Initiated 

By 

Dimension 
1 Volume 

(largest tank) 
39,000 cu.m. 35,000 cu.m. Improvement FSD 

2 Tank height 
(highest) 
(total) 

32.0 m 24.7 m 
(23m above 

ground) 

Improvement FSD 

3 Distance from 
tank to bund 

10.0 m 10.0 m Neutral -- 

4 Distance from 
bund to 
security wall 

8.0 m 8.5 m Improvement FSD 

5 Distance from 
bund to 
boundary 

16.5 m 
(minimum) 

18.5 m Improvement AA 

Bunding 
1 Bund with 

wave wall 
None Included Improvement AA 

2 Height of 
bund wall 
(average) 

4.6 m 4.8 m Improvement AA 

3 Height of 
inner 
security 
wall 

2.0 m 2.0 m Neutral -- 

4 Drainage 
ditch 

Included Included Neutral -- 

5 Earth bund 
in 
landscaped 
area 

None 1.5 m high Improvement Planning/EP 

6 Outer 
security 
fence/wall 

Open mesh 
fence 

Impervious 
wall 

Improvement AA 

       

 

3.2.4 In addition to these changes, the phasing of the tanks has changed with 8 (eight) 
to be constructed initially as shown in Figure 3.2c.  While Figures 3.2b and 3.2c 
show the current layout for the site and phasing for the construction of the tanks, 
indicative cross sections between the tanks and the lot boundaries with Shiu 
Wing Steel and the EcoPark are provided in Figures 3.2d and 3.2e respectively 
with the location of the cross-sections shown in Figure 3.2c. 

   
3.2.5 The tank farm will initially house 8 storage tanks, 6 tanks of 43.5m diameter by 

24.7m in height, one of 41.5m diameter by 24.7m in height and one of 35m 
diameter by 24.7m in height.  The tank heights refer to the total tank height but 
it should be noted that part of the tank will be positioned in the ground and as 
such only 23m will protrude above ground level.  The tanks provide a storage 
capacity of between 22,000m3 to 35,000m3.   It is intended that the tankage 
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capacity would be increased once the initial capacity of 264,000m3 has been 
reached around 2025 to 2030. It is intended that the remaining 4 tanks would be 
built all together between 2025 and 2030 to increase the tankage capacity to the 
ultimate design tankage capacity of PAFF i.e. 388,000m3.  The heights of 3 of 
the remaining tanks would be 24.7m, with one tank of 23m and their capacities 
would vary accordingly between 35,000m3 and 19,000m3.  When planning for 
the 4 remaining tanks in the final phase of the development, latest technology, 
industrial standards and statutory requirements at that time would be used.  Also 
the EIA would be reviewed if appropriate in view of the latest technology, 
standards and statutory requirements at that time. 

 
3.2.10    The tank farm would be provided with bundwalls and contained drainage.  There 

are 2 main bunds (designed to contain any spills from the tank or tank piping), 
each containing 6 tanks in future but 4 tanks initially.  The height of the 
bundwalls has also been increased from previous April 2002 EIA in order to 
improve the retention of any fuel spillage from the tanks within the PAFF 
boundary.  The initial bund containment with 4 tanks in each bund would 
amount to at least 180% of the volume of the largest tank (well exceeding the 
required 110%) and ultimately (2040) this would be at least 150% of the volume 
of the largest tank with 6 tanks in each bund. Each tank is also separated by 
intermediate bund walls to hold minor spills.  There are also 2 emergency 
shutdown valves on the pipeline inlet to the tank farm from jetty and another 2 
on the pipeline outlet of the tank farm to the Airport.  These valves are operated 
via motorized electric actuators.  The tank bunds and the pump platform are 
contained areas and drain to the interceptor via bund drain valves.  Other 
leakage prevention devices include fuel tank high-high level alarm and leak 
detection system for the pipeline.  The storm water drain will also have a 
remotely operated block valve to contain any oil spill on site. 

 
Mitigation Measures 
 

6.1.1 Operational Phase 
 
 
6.1.1.2  Other mitigation measures recommended for the operational phase include 

the following. These measures are also summarised in the Environmental 
Mitigation Implementation Schedule in Appendix B: 

 
♦ all tanks shall be bunded to a capacity of at least 150% of the largest 

individual tank in each compound at the ultimate phase of 2040.  For the 
initial development phase, as only 4 tanks will be present in each bund, a 
containment capacity of about 175% will be achieved. Tank pits shall be 
protected by an impermeable bed (e.g. geotextile sheeting) to prevent 
seepage of aviation fuel to ground.  A leak detection system shall be 
installed beneath the containment membrane; 

♦ there shall be no direct outlet from the bund.  A collection sump shall be 
included in the base. Removal of accumulated rainwater shall be activated 
manually and discharged to storm drain via an oil / water separator; 

 
10                      HAZARD TO LIFE ASSESSMENT 
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10.1.2          Overview of PAFF Hazards 

10.1.2.8       The PAFF will be built to internationally recognised standards and best 
practices for fuel storage. Cylindrical steel storage tanks with conical roofs 
(to API 650) are used throughout the world for storage of liquid 
hydrocarbon fuels. The same types of tanks are also used to store more 
volatile fuels such as gasoline, although internal floating roofs are now 
standard for gasoline to reduce environmental emissions of vapour. Bund 
walls, will surround the tanks so that, in the case of leaks, any fuel leak is 
collected and can be cleaned up. The containment capacities of the bunds at 
the PAFF greatly exceed international standards. The PAFF design also has 
two additional impervious security walls as well as the more usual single 
bund wall and fence. This will further reduce the chance of any spill 
affecting off-site areas. 

 
10.1.4.7       The tank bund design is such that the total capacity of the bund significantly 

exceeds the usual 110% of the capacity of the largest tank. The bund 
containment capacities are 166% and 156% of the capacity of the largest 
tank for the bunds nearest to the sea and furthest from the sea respectively, 
with all tanks constructed [12]. Initially, with only four of the tanks in each 
bund constructed, the bund capacities will be 195% and 188% of the 
capacity of the largest tank [12]. 

 
10.1.5.12     The storage tanks will be located within a bund, which is designed to contain 

any spills from the tank or tank piping. The bund is designed to hold much 
more than the required 110% of the contents of the largest tank in the bund.  
The bund will be provided with a drain, which will be discharged by a 
manually operated valve to the sea through an oil interceptor. Drainage from 
unbunded areas onsite will be discharged through the storm water drain to 
the sea.  The storm water drain will be provided with a remotely operated 
block valve to contain any oil spill on site. 

 
 
16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
16.2.8         All elements of the fuel handling, storage and transportation system will be 

designed to minimise the risk of failure, and the resultant leaks/spills, to the 
lowest practicable extent.  Fuel storage tanks will be constructed in a bunded 
area which will have collection capacity greater than the maximum content of 
the largest tank, to contain any fuel leaks or spills. There shall be no direct 
outlet from the bund to ensure retention of any spilled material.  A collection 
sump shall be included in the base. Protection against leaks or spills from the 
bottom of the tanks will be achieved by the installation of an impermeable 
membrane in the tank foundation beneath the tank bottom. A spill detection 
system will be fitted underneath this membrane to provide additional security.  
Removal of accumulated rainwater shall be activated manually and discharged 
to storm drain via an oil / water separator.  Emergency shut down valves shall 
be installed within the wider site storm drainage system to provide for further 
emergency retention of spillages. 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
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Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
 

4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 
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6. The bund wall alignment will allow 25% of the circumstance of each tank 
to be with in 15 metres of the EVA. 

 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 
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Contract Drawings 
 

Calculation for Capacity of Bunded Area 
- PAFF/RJ/02/DWG/G/3015(EX) Revision Q Layout Plan / 

Block Plan 
 

Oil Buckets 
- PAFF/RJ/02/DWG/G/3014(EX) Revision Q Layout Plan / 

Block Plan 
- PAFF/BA/02/DWG/C/1721 Revision Q3 Tank Farm Bund 

Wall Details (sheet 1 of 4) 
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Photographs 
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Bund Wall 

 

 

View from Tank 4 showing bund wall, EVA and Security 
Wall 1 

View of Bund Wall 
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View from Tank 5 showing Bund Wall, Security Wall 1 and 2 

Security Wall 1 and 2 
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Oil Bucket 

Oil Bucket 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(A)(III) 

Table 1 EP Condition 3.5 (a)(iii) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 (a)(iii) 

2 EIA Requirements Extract from the Environmental Impact Assessment Report; 
section 3 clause 3.3, section 6, clause 6.1.1, section 10 clause 
10.1.2 and section 16 clause 16.2.8 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and (i) and Franchisee Requirements 
Clause 1.05 item (b) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10, section 5 and section 14 

5 Contract 
drawings & table 

a.  Security walls and landscape berm 

- PAFF/BA/02/DWG/C/1721 Revision 3 Tank Farm Bund 
Wall Details (sheet 1 of 4) 

- PAFF/BA/02/DWG/C/1722 Revision 3 Tank Farm Bund 
Wall Details (sheet 2 of 4) 

- PAFF/BA/02/DWG/C/1723 Revision 3 Tank Farm Bund 
Wall Details (sheet 3 of 4) 

- PAFF/BA/02/DWG/C/1724 Revision 3 Tank Farm Bund 
Wall Details (sheet 4 of 4) 

- PAFF/LC/02/DWG/C/0865 Revision B Landscaping Area 

- PAFF/LC/02/DWG/C/0866 Revision B Fill Between Site 
Boundary and Security Wall (sheet 1 of 3) 

- PAFF/LC/02/DWG/C/0867 Revision B Fill Between Site 
Boundary and Security Wall (sheet 2 of 3) 

- PAFF/LC/02/DWG/C/0870 Revision B Fill Between Site 
Boundary and Security Wall (sheet 4 of 3) 

- Table showing difference in ground level at Site Boundary 
and Bund level at Security Wall 2 to show height of 
landscape berm 

7 Photographs  Photographs of the completed works, landscape berm and 
details of landscape berm around site perimeter. 



 

 Content Remarks 
8 Justification • Drawings PAFF/BA/02/DWG/C/1721-1724 show the 

construction of two impervious security walls outside the 
bunded compounds as the tertiary and fourth 
containments after the tank itself as the primary 
containment and bund wall as the secondary containment. 

The concept of the landscape bund is to give extra height to 
the trees planted on the bund and therefore achieve better 
screening of the fuel tanks. 

• The height and shape of the landscape berms as shown in 
Figures 3.2d and 3.2e of the EIA report and Figure 4 in the 
EP bare no resemblance to the actual ground contours and 
levels on sites.  It should be noted that for the Section B-B 
of the Figure 3.2e and Figure 4 it shows the ground level 
outside PAFF being higher than the ground level inside 
PAFF.  In fact the ground level outside the site is actually 
lower, except for the side facing Shiu Wing Steel (Cross-
sections W-W to Y-Y in drawing 
PAFF/LC/02/DWG/C/0865 Revision B Landscaping 
Area) 

• The security walls surrounding the site have been 
constructed at a higher level than that shown on the 
reference figures.  This higher level gives the landscape 
berm its height above the surrounding land. (see ‘Table 
showing difference in ground level at Site Boundary and 
Bund level at Security Wall 2 to show height of landscape 
berm’) 

• The four sections A-A to D-D show the profile against part 
of the ECO park.  Drawings and attached photographs 
show there is not enough room to construct a bund in this 
area of the project boundary. 

• It is not possible to construct a landscape berm as shown 
on the EIA and EP sections without major retaining walls 
at sections W-W to Y-Y.  The height of the road and the 
top of the slope give the necessary height to comply with 
the requirements of the EIA and EP and the philosphy 
behind the requirement of the landscape berm to increase 
the height of the trees thus improving the screening effect. 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements:- 
 

a)              Containment Systems of Aviation Fuel Storage Tank Farm 
  

Containment systems including bund walls, security walls and landscaped berm 
shall be properly designed and constructed for the aviation fuel storage tank farm 
in accordance with the arrangements as shown in Figure 4 of this Permit, in 
particular: 

  
iii)                 Two impervious security walls and a landscaped berm of at least 1.5m 
high shall be designed and constructed outside the bunded compounds; 
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Environmental Impact Assessment Report Requirement 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
 

3.2 Tank Farm and Onshore Facilities  
 

3.2.1 About 6.75 ha of land is required to accommodate the aviation fuel tank farm 
and associated facilities.  The proposed site for the tank farm at Tuen Mun Area 
38 has been reclaimed by Government and is zoned for special industrial use.  
The site is situated at Siu Lang Shui just southeast of the Castle Peak Power 
station and is adjoined on the west by the Shiu Wing Steel Mill and on the 
south-east by the proposed EcoPark and adjacent to that is land earmarked for 
industrial use in keeping with the other land uses in the area.  Further east is the 
River Trade Terminal. The allocated plot has a short length of sea frontage of 
60m in width which extends inland for about 140m before widening out to a 
square area of about 217m in length by 278m in width, see Figure 3.2c.  

 
3.2.2 No residential developments are present in the area and the closest substantial 

development, Melody Garden in Tuen Mun, is at least 3 kilometres from the 
proposed site.  The villages at Lung Kwu Tan are closer at about 2km away but 
are screened from the site by the Castle Peak topography.  However, there is a 
planned Holiday Camp to the North-East of the site along Lung Man Road 
which is over 500m away. 

 
3.2.3 It should be noted that the previous EIA study (April 2002) was undertaken 

based upon the project layout detailed in Figure 3.2a and a tank design capacity 
of 420,000m3.   However, changes were made to the detailed layout and an 
application for a variation (Application No. VEP-133/2004) to the then valid 
Environmental Permit EP-139/2002 was made.  However, during the 
development of the detailed design, FSD placed a restriction on the height of the 
storage tanks above the emergency access.  Thus, in order to comply with FSD’s 
requirement on the tank height (requested in April 2003), the height of the tanks 
were reduced from 32.0m to 24.7m and the volume of the largest tanks reduced 
from 39,000m3 to 35,000m3.  As a result, the ultimate capacity of the facility 
was reduced to 388,000m3 from 420,000m3, resulting in variation to the 
environmental permit (EP-139/2002/A) which was granted by EPD in February 
2004.  Details of the revised layout approved by the VEP are provided in Figure 
3.2b and details of the improvements made to the tank farm layout are detailed 
in EP Variation Application No. VEP-133/2004 and summarized in Table 3.2 
below.   Also, as part of the changes made, and as shown in Figure 3.2b, the 
whole site has been shifted 10m to the southeast from that proposed in the 
original EIA of April 2002, to accommodate Lands Department’s commitment 
of a land extension to Shiu Wing Steel Mill.   
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 Table 3.2 Summary of Tank Farm Improvements 

 
Item 

Previous EIA 
Report (April 

2002) 

Current 
Design 

Improvement 
/ Neutral 

Change 
Initiated 

By 

Dimension 
1 Volume 

(largest tank) 
39,000 cu.m. 35,000 cu.m. Improvement FSD 

2 Tank height 
(highest) 
(total) 

32.0 m 24.7 m 
(23m above 

ground) 

Improvement FSD 

3 Distance from 
tank to bund 

10.0 m 10.0 m Neutral -- 

4 Distance from 
bund to 
security wall 

8.0 m 8.5 m Improvement FSD 

5 Distance from 
bund to 
boundary 

16.5 m 
(minimum) 

18.5 m Improvement AA 

Bunding 
1 Bund with 

wave wall 
None Included Improvement AA 

2 Height of 
bund wall 
(average) 

4.6 m 4.8 m Improvement AA 

3 Height of 
inner 
security 
wall 

2.0 m 2.0 m Neutral -- 

4 Drainage 
ditch 

Included Included Neutral -- 

5 Earth bund 
in 
landscaped 
area 

None 1.5 m high Improvement Planning/EP 

6 Outer 
security 
fence/wall 

Open mesh 
fence 

Impervious 
wall 

Improvement AA 

       

 

3.2.4 In addition to these changes, the phasing of the tanks has changed with 8 (eight) 
to be constructed initially as shown in Figure 3.2c.  While Figures 3.2b and 3.2c 
show the current layout for the site and phasing for the construction of the tanks, 
indicative cross sections between the tanks and the lot boundaries with Shiu 
Wing Steel and the EcoPark are provided in Figures 3.2d and 3.2e respectively 
with the location of the cross-sections shown in Figure 3.2c. 

   
3.2.5 The tank farm will initially house 8 storage tanks, 6 tanks of 43.5m diameter by 

24.7m in height, one of 41.5m diameter by 24.7m in height and one of 35m 
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diameter by 24.7m in height.  The tank heights refer to the total tank height but 
it should be noted that part of the tank will be positioned in the ground and as 
such only 23m will protrude above ground level.  The tanks provide a storage 
capacity of between 22,000m3 to 35,000m3.   It is intended that the tankage 
capacity would be increased once the initial capacity of 264,000m3 has been 
reached around 2025 to 2030. It is intended that the remaining 4 tanks would be 
built all together between 2025 and 2030 to increase the tankage capacity to the 
ultimate design tankage capacity of PAFF i.e. 388,000m3.  The heights of 3 of 
the remaining tanks would be 24.7m, with one tank of 23m and their capacities 
would vary accordingly between 35,000m3 and 19,000m3.  When planning for 
the 4 remaining tanks in the final phase of the development, latest technology, 
industrial standards and statutory requirements at that time would be used.  Also 
the EIA would be reviewed if appropriate in view of the latest technology, 
standards and statutory requirements at that time. 

 
3.2.10    The tank farm would be provided with bundwalls and contained drainage.  There 

are 2 main bunds (designed to contain any spills from the tank or tank piping), 
each containing 6 tanks in future but 4 tanks initially.  The height of the 
bundwalls has also been increased from previous April 2002 EIA in order to 
improve the retention of any fuel spillage from the tanks within the PAFF 
boundary.  The initial bund containment with 4 tanks in each bund would 
amount to at least 180% of the volume of the largest tank (well exceeding the 
required 110%) and ultimately (2040) this would be at least 150% of the volume 
of the largest tank with 6 tanks in each bund. Each tank is also separated by 
intermediate bund walls to hold minor spills.  There are also 2 emergency 
shutdown valves on the pipeline inlet to the tank farm from jetty and another 2 
on the pipeline outlet of the tank farm to the Airport.  These valves are operated 
via motorized electric actuators.  The tank bunds and the pump platform are 
contained areas and drain to the interceptor via bund drain valves.  Other 
leakage prevention devices include fuel tank high-high level alarm and leak 
detection system for the pipeline.  The storm water drain will also have a 
remotely operated block valve to contain any oil spill on site. 

 
Mitigation Measures 
 

6.1.1 Operational Phase 
 
 
6.1.1.2  Other mitigation measures recommended for the operational phase include 

the following. These measures are also summarised in the Environmental 
Mitigation Implementation Schedule in Appendix B: 

 
♦ all tanks shall be bunded to a capacity of at least 150% of the largest 

individual tank in each compound at the ultimate phase of 2040.  For the 
initial development phase, as only 4 tanks will be present in each bund, a 
containment capacity of about 175% will be achieved. Tank pits shall be 
protected by an impermeable bed (e.g. geotextile sheeting) to prevent 
seepage of aviation fuel to ground.  A leak detection system shall be 
installed beneath the containment membrane; 
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♦ there shall be no direct outlet from the bund.  A collection sump shall be 
included in the base. Removal of accumulated rainwater shall be activated 
manually and discharged to storm drain via an oil / water separator; 

 
8.                       LANDSCAPE AND VISUAL ASSESSMENT 
 
8.6.1 Landscape Mitigation Measure 2 (LMM2) – Advanced Transplantation and 

Boundary Planting Buffer/Perimeter Landscape Bund 
 
8.10.3.1 In accordance with the recommendation of the previous EIA Report (April 2002) 

which stated that the transplantation of the existing road side and site trees and 
vegetation should be undertaken as early as possible in the construction period, 
as noted above, the transplantation of 209 trees and whips was undertaken at the 
very start of the original construction period in 2005 prior to the quashing of the 
Environmental Permit and the subsequent suspension of works. A raised 
landscaped perimeter bund comprising containment bund-wall, access road and 
planting buffer is proposed around the tank farm. The planting buffer will be 
planted on the higher parts of the bund. This measure will help soften and screen 
the built elements and mitigate the landscape and visual impacts (refer to Figures 
8.7.1 & 8.7.2). Planting will be undertaken to form a perimeter landscaped bund 
around the site at phase 2009. This will allow the maximum time for 
establishment period and higher success rate for the survival and the early 
establishment of new screen and compensatory planting. The planting buffer 
will comprise a mix of native species and species that have a tall habit and are 
fast growing. This will include rows of Causuarina (Causuarina equisetifolia) 
trees that will form a tall and evergreen buffer.  The Causuarina trees are 
anticipated to form an effective and mature screen by 2040. The following 
boundary planting mix is proposed: 

 
a. Dominant Species: Causuarina equisetifolia (Planted as whips and heavy 

standards/mature specimens where required) will be used to provide the 
screen effect and will therefore form the dominant species. 

 
b. Edge Species: Native and dense mix of planting is proposed along the edge 

(and within) of the dominant species. This will provide a more mixed edge 
effect and break-up the overall visual dominance of the Causuarina. The 
following species are proposed: 

 
Trees 

Low maintenance, salt 
and wind tolerant tree 

planting of heavy-
standard and seedling 

sized trees 

Shrubsand Small 
Tree Mix  

Low maintenance, salt 
and wind tolerant 

densely planted large 
shrubs 

Hydro_seeding Shrub 
and Groundcover mix 
Low maintenance, salt 
and wind tolerant grass 

and shrub planting 

Tristania conferta 
 

Nerium indicum 
 

Thevetia  peruviana 

Cassia suranttensis 
 

Thevetia peruviana 
 

Nerium indicum 

Cassia siamea 
 

Bauhinia tormentosa 
 

 

Bombax malabaricum 
 

Bauhinia galpinii 
 

Ligustrum sinense 

Casuarina equetisetifolia Bauhinia acumentata  
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Sapium discolour 
 

Hibiscus rosa-sinensis Mekastoma candidum 

Schefflera octophylla 
 

Murraya paniculata Clerodendron fragrans 

Ficus microcarpa Rhododendron 
pulchrum 

Cynodon dactylon 
(Bermuda grrass) 

Malaleuca leucadendron  Paspalum notadum 
Schima superba  Lolium perenne 
Schefflera aboricola   

 
 

10                      HAZARD TO LIFE ASSESSMENT 
 

10.1.2          Overview of PAFF Hazards 

10.1.2.8       The PAFF will be built to internationally recognised standards and best 
practices for fuel storage. Cylindrical steel storage tanks with conical roofs 
(to API 650) are used throughout the world for storage of liquid 
hydrocarbon fuels. The same types of tanks are also used to store more 
volatile fuels such as gasoline, although internal floating roofs are now 
standard for gasoline to reduce environmental emissions of vapour. Bund 
walls, will surround the tanks so that, in the case of leaks, any fuel leak is 
collected and can be cleaned up. The containment capacities of the bunds at 
the PAFF greatly exceed international standards. The PAFF design also has 
two additional impervious security walls as well as the more usual single 
bund wall and fence. This will further reduce the chance of any spill 
affecting off-site areas. 

 
10.1.4.7       The tank bund design is such that the total capacity of the bund significantly 

exceeds the usual 110% of the capacity of the largest tank. The bund 
containment capacities are 166% and 156% of the capacity of the largest 
tank for the bunds nearest to the sea and furthest from the sea respectively, 
with all tanks constructed [12]. Initially, with only four of the tanks in each 
bund constructed, the bund capacities will be 195% and 188% of the 
capacity of the largest tank [12]. 

 
10.1.5.12     The storage tanks will be located within a bund, which is designed to contain 

any spills from the tank or tank piping. The bund is designed to hold much 
more than the required 110% of the contents of the largest tank in the bund.  
The bund will be provided with a drain, which will be discharged by a 
manually operated valve to the sea through an oil interceptor. Drainage from 
unbunded areas onsite will be discharged through the storm water drain to 
the sea.  The storm water drain will be provided with a remotely operated 
block valve to contain any oil spill on site. 
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16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
16.2.8         All elements of the fuel handling, storage and transportation system will be 

designed to minimise the risk of failure, and the resultant leaks/spills, to the 
lowest practicable extent.  Fuel storage tanks will be constructed in a bunded 
area which will have collection capacity greater than the maximum content of 
the largest tank, to contain any fuel leaks or spills. There shall be no direct 
outlet from the bund to ensure retention of any spilled material.  A collection 
sump shall be included in the base. Protection against leaks or spills from the 
bottom of the tanks will be achieved by the installation of an impermeable 
membrane in the tank foundation beneath the tank bottom. A spill detection 
system will be fitted underneath this membrane to provide additional security.  
Removal of accumulated rainwater shall be activated manually and discharged 
to storm drain via an oil / water separator.  Emergency shut down valves shall 
be installed within the wider site storm drainage system to provide for further 
emergency retention of spillages.  

 
16.2.10     The design of the tank farm has also incorporated a perimeter landscaped bund 

which will be implemented early in the construction process in order to 
provide screening for Phase 1 tanks.  The perimeter bund will also screen 
future tanks.
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Franchise Agreement Schedule C 
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EPC – Franchisee’s Requirements 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
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Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
 

4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 
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6. The bund wall alignment will allow 25% of the circumstance of each tank 
to be with in 15 metres of the EVA. 

 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 
 

14. LANDSCAPING 
 
 
14.1 GENERAL 
 

The Theme of the Landscaping will be to minimize the visual impact of the facility 
particularly to traffic along Lung Mun Road. 
 
Landscaping will commence as soon as practicable to allow the maximum 
development time for trees.  The existing trees will where possible be replanted 
into the soft landscaping. 

 
 
14.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a)   Siltech Landscape Details, Hong Kong Government 
 
(b) General Specification for Civil Engineering Works (1992) – Specification for 
the landscape work. 

 
 
14.3 SPECIFIC CRITERIA 
 

Before detail design an audit of the existing vegetation on site will be conducted 
to determine the suitability of species for replanting. 

 
 
14.4 ENVIRONMENTAL MITIGATION MEASURES 
 

• advanced screen mounding and screen planting 
• advanced boundary bund and buffer planting 
• advanced transplantation of existing trees 
• selection of fast growing and nature trees and shrub mixes 
• recessive colours and recessive night time lighting 

 
 
14.5 MATERIALS 
 

• Dominant Species: Causuarina equisetifolia (Planted as whips and heavy 
standards/mature specimens where required) will be used to provide the 
screen effect and will therefore from the dominant species. 
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• Edge Species : Native mix of planting is proposed along the edge (and 
within) of the dominant species.  This will provide a more mixed edge effect 
and break-up the overall visual dominance of the Causuarina.  The 
following species are proposed: 

 
 Trees  Shrubs/Groundcovers Climbing 

Plants 
Acacia auriculaeformis Hibiscus tilaceus Ficus pumilla 
Albizzia lebbek Pandanus tectorius
 Parthronacissus sp 
Cerbera manghas Pongamia pinnata Campsis 
Grandiflora 
Ficus microcarpa Thespesia populnea 
Ficus virens 
Macaranga tanarius 
Terminalia catappa 

 
 
14.6 DESIGN AND ANALYSIS METHOD 
 
14.6.1 Consideration shall be given to the micro climatic condition in relation to the 

landscaping works. Site appraisal will be taken to provide a thorough analysis 
including tree species found within and beyond site for future design guide line. 

 
14.6.2 Design Report 
 

PAFF/BA/02/DSG/C/1401 - Landscaping 
 
 
14.7 MAIN INTERFACES 
 

14.7.1 INPUT DAT 

I). LAYOUT PLAN 
ii). Architectural Plans 

 
14.7.2 Interfaces 
 

• Tank Farm 
• Building Structures 
• Access Road 

 
Consideration shall also be given on the alignment of underground utilities 
service, structural footing etc. located within the planting strip when designing 
the planting proposal. 

 
14.7.3 Environmental Permit Requirements 
 
 
14.7.4 Town Planning Application Requirements 
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Contract Drawings & Table 
 

Security Walls and Landscape Berm 
 

- PAFF/BA/02/DWG/C/1721 Revision 3 Tank Farm Bund 
Wall Details (sheet 1 of 4) 

- PAFF/BA/02/DWG/C/1722 Revision 3 Tank Farm Bund 
Wall Details (sheet 2 of 4) 

- PAFF/BA/02/DWG/C/1723 Revision 3 Tank Farm Bund 
Wall Details (sheet 3 of 4) 

- PAFF/BA/02/DWG/C/1724 Revision 3 Tank Farm Bund 
Wall Details (sheet 4 of 4) 

 
- PAFF/LC/02/DWG/C/0865 Revision B Landscaping Area 
- PAFF/LC/02/DWG/C/0866 Revision B Fill Between Site 

Boundary and Security Wall (sheet 1 of 3) 
- PAFF/LC/02/DWG/C/0867 Revision B Fill Between Site 

Boundary and Security Wall (sheet 2 of 3) 
- PAFF/LC/02/DWG/C/0870 Revision B Fill Between Site 

Boundary and Security Wall (sheet 4 of 3) 
 
- Table showing difference in ground level at Site 

Boundary and Bund level at Security Wall 2 to show 
height of landscape berm 
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Table showing difference in ground level at Site Boundary and Bund 
level at Security Wall 2 to show height of landscape berm 
 
Environmental Permit No.: EP-262/2007/B, Condition 3.5 a iii) 
Containment Systems of Aviation Fuel Storage Tank Farm 

Cross - 
Section 

Ground 
Level at Site 
Boundary 
(highest 
point)  

Bund Level 
at Security 
wall 2 

Ground 
Level 
Difference 

Comment 

A-A 5.86 6.4 +.46 Insufficient width to 
construct landscape berm 

B-B 5.94 6.4 +.46 Insufficient width to 
construct landscape berm 

C-C 5.93 6.4 +.47 Insufficient width to 
construct landscape berm 

D-D 5.86 6.4 +.54 Insufficient width to 
construct landscape berm 

E-E 5.77 8.10 +2.33 >1.50m 
F-F 5.72 8.20 +2.48 >1.50m 
G-G 5.80 8.20 +2.40 >1.50m 
H-H 5.68 8.20 +2.52 >1.50m 
I-I 5.78 8.20 +2.42 >1.50m 
J-J 6.07 8.20 +2.13 >1.50m 
K-K 6.31 8.20 +1.89 >1.50m 
L-L 6.69 8.20 +1.51 >1.50m 
M-M 5.50 8.20 +2.70 >1.50m 
N-N 6.04 8.20 +2.16 >1.50m 
O-O 6.52 8.20 +1.68 >1.50m 
P-P 6.58 8.20 +1.62 >1.50m 
Q-Q 6.86 8.40 +1.54 >1.50m 
R-R 6.39 8.30 +1.91 >1.50m 
S-S 6.51 8.30 +1.79 >1.50m 
T-T 6.38 7.88 +1.50 =1.50m To be constructed 
U-U 6.10 7.60 +1.50 =1.50m To be constructed 
V-V 6.35 7.85 +1.50 =1.50m To be constructed 
W-W 8.64 6.89 -1.75 >1.50m Road is higher 
X-X 8.80 (9.21) 6.90 -1.90 (2.31) >1.50m Road is higher 
Y-Y 8.25 (8.39) 6.90 -1.35 (-1.49) <1.50m Road is higher 
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Photographs 
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Security Wall 
 

 

View from Tank 5 showing Bund Wall, Security Wall 1 and 2 Security Wall 1 and 2  
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Security Wall 1 and 2 
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Landscape berm  

Landscape berm 



 

View looking towards section A-A. The distance 
between the face of the concrete wall and the low 
fence is approximately 2.0 m 



The view looking towards section B-B and C-C. 



 
 
 
 

The view looking towards section D-D and C-C. 



 

View of section Y-Y. Note that the height of the road is lower than the 
height of the landscape bund. 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(A)(IV) 

Table 1 EP Condition 3.5 (a)(iv) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 (a)(iv) 
2 EIA Requirements Extract from the Environmental Impact Assessment Report; 

Section 10 clause 10.5.13.5 
3 Design 

Requirements 
Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and Franchisee Requirements Clause 
1.05 item (b) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10, section 5 and section 15 

5 Contract 
drawings 

Gates 
- PAFF/BA/02/DWG/C/1727 Revision 1 Tank farm Security 

wall, Fence and Gate Details 
- PAFF/HK/02/DWG/C/9894 Revision 0 Flood Gate 
- PAFF/HK/02/DWG/C/9895 Revision 0 Flood Gate 2 
- PAFF/LC/02/DWG/C/0558 Revision A Section at Gates to 

Fuel Farm 
6 Photographs  Photographs of the completed works 
7 Justification - Drawing PAFF/BA/02/DWG/C/1727 shows that solid 

gates at the security walls would provide sealing in case of 
any fuel spillage outside the bunded areas within the 
aviation fuel storage tank farm. 

- A 1m ramp requires a maximum gradient of 10% to comply 
with the Buildings Ordinance and space limitations ie a 
minimum length of 10m would be required. 

- As shown on drawing PAFF/LC/02/DWG/C/0558 the 1m 
high ramp would be physically impossible to construct as 
the height of the gates would be too high for the 
surrounding area.  The ramp on the outside of the gates 
would disrupt the road levels at both gates severely.  It 
should be noted that the height of the EVA is governed by 
the ground levels inside the bunded area and the 
requirements of the height of the bund wall.  The seal has 
also been extended to the full height of the gates (whereas 
the EIA only requires the seal up to the first hinge) as such 
providing better protection than a 1m high ramp. 
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Environmental Permit Requirement 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements:- 
 

a)              Containment Systems of Aviation Fuel Storage Tank Farm 
  

Containment systems including bund walls, security walls and landscaped berm 
shall be properly designed and constructed for the aviation fuel storage tank farm 
in accordance with the arrangements as shown in Figure 4 of this Permit, in 
particular: 

  
iv)                 Gates at the security walls shall be properly designed and constructed to 
provide sealing in case of any fuel spillage within the aviation fuel storage tank 
farm; 
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Environmental Impact Assessment Report Requirement 
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10                      Hazard To Life Assessment 
 
10.5.13      Fire due to release from top of tank due to overfilling (T12) 

 
10.5.13.5   A cross section of the tank, the bund wall and the boundary fence is shown in 

Figure 10.2. The tank height is 24.7 m and its diameter is 43.5 m. The distance 
from the nearest tank shell to bund wall is 10m. The height of the proposed 
bund wall is 4.8m with respect to the bund floor and includes a wave deflector. 
The site roads around the bund wall (which form the general site area) are raised 
to about 3.2 m with respect to the bund floor, i.e. the bund wall is not free 
standing but will act as a retaining wall.  A security wall (of breeze block type) 
2m high from road level is provided at the far side of the road (8.5 m away), 
which will act as a secondary containment in the event of overtopping of the 
bund. The roads around the tank bund will be provided with storm water drains, 
which will collect any liquid overtopping the bund. A further 4 m beyond this 
security wall is a further impervious security wall ~2.4m high before a 1.5 m 
landscaped bund planted with trees and the site fence. A drainage ditch with a 
sloping catchment will be provided in the 4m strip between the security wall 
and the further impervious security wall to trap any liquid splashed over the first 
security wall and the gate. This ditch will be designed to handle 35 m3 of liquid 
and will discharge via a drainage outlet in the sea wall to the sea.  Also, the 
security gate will be provided with a 1m ramp as well as a leak tight seal at the 
bottom of the gate up to the first hinge to contain any spill within the site. 
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Franchise Agreement Schedule C 
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EPC – Franchisee’s Requirements 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
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Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
 

4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 
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6. The bund wall alignment will allow 25% of the circumstance of each tank 
to be with in 15 metres of the EVA. 

 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 
 

15. FENCING 
 

15.1 General 
 The works identified for the fencing are as follows: 
 

1. The perimeter of the tank farm will in general be protected by double 
security walls with intruder detection between the walls.  The walls will be 
of reinforced concrete. The inner security wall will be 2.4 m high topped 
with razor wire. 

 
2. Additionally gates in the concrete wall will be constructed to provide a 

solid barrier to product splashing through the fence line. 
 
3. The main vehicle entrance access to the carpark will be restricted by a full 

height 2.5m drop gate. 
 
4. Access card reader and closed circuit television (CCTV) systems shall be 

installed in accordance with Section 18. 
 
 
15.2 CODES AND TECHNICAL STANDARDS 
 
 As highlighted in section 1.10. 
 
 
15.3 SPECIFIC CRITERIA 
 

Environmental Permit requirements for external fences and gates. 
 
 
15.4 MATERIALS 
 
15.4.1 Concrete 
 
 The design shall use the following minimum concrete grades for structural 

concrete in accordance with the BS 8007: 
 
 Reinforced concrete structures  C40/20 
 
 Concrete cover to reinforcement shall be 40mm. 
 
 In respect of reinforced concrete the design shall be based on the properties 

detailed in Section 1.9. 
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15.5 DESIGN AND ANALYSIS METHODS 
 
15.5.1 Static analysis shall be used to calculate the stability of the reinforced retained 

fence wall for the various load cases.  The design shall be in accordance with the 
requirement of codes and standards. 

 
15.5.2 Design Report Fencing 
 

PAFF/BA/02/DSG/C/1501 -    Fencing 
 

15.6 INPUT DATA AND Main Interfaces 

15.6.1 INPUT DATA 

 
i) Layout plan 
ii) Geotechnical site Investigation Results 

 
15.6.2 Interfaces 
 

• Architectural 
• Geotechnical 
• Environmental Impact Assessment 
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Contract Drawings 
 

Gates 
- PAFF/BA/02/DWG/C/1727 Revision 1 Tank farm 

Security wall, Fence and Gate Details 
- PAFF/HK/02/DWG/C/9894 Revision 0 Flood Gate 
- PAFF/HK/02/DWG/C/9895 Revision 0 Flood Gate 2 
- PAFF/LC/02/DWG/C/0558 Revision A Section at 

Gates to Fuel Farm 
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Photographs 
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Gates 

 
 
 



Environmental Permit No.: EP-262/2007/B, Condition 3.5 a v) 
Containment Systems of Aviation Fuel Storage Tank Farm – ERM Queries 
 
Gates - Sealant 
 

 

Sealant the full height of the gate 

Karen.Lui
Rectangle



Sealant the full height and width of the gate 



 
 

Sealant the full width of the gate and the steel contact surface 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(A)(V) 

Table 1 EP Condition 3.5 (a)(v) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 (a)(v) 

2 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and Franchisee Requirements Clause 
1.05 item (b) 

3 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10, section 5 and section 15 

4 Contract 
drawings 

Reinforced Concrete 

- PAFF/BA/02/DWG/C/1720 Revision 3 Tank Farm General 
Arrangement & Key Plan 

- PAFF/BA/02/DWG/C/1726 Revision 3 Tank farm R.C. 
Details for Bund & Security Wall (Sheet 1 of 3) 

- PAFF/BA/02/DWG/C/1728 Revision 0 Tank farm R.C. 
Details for Bund & Security Wall (Sheet 2 of 3) 

- PAFF/BA/02/DWG/C/1730 Revision 0 Tank farm R.C. 
Details for Bund & Security Wall (Sheet 3 of 3) 

5 Photographs Photographs of the completed works 

6 Justification Drawings PAFF/BA/02/DWG/C/1726, 1728, and 1730 show 
that all the bund and security walls are constructed by 
reinforced concrete to provide sufficient structural strength to 
withstand any liquid surged load in case of any accidents. 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements:- 
 

a)              Containment Systems of Aviation Fuel Storage Tank Farm 
  

Containment systems including bund walls, security walls and landscaped berm 
shall be properly designed and constructed for the aviation fuel storage tank farm 
in accordance with the arrangements as shown in Figure 4 of this Permit, in 
particular: 

  
v)                  All the bund and security walls shall be properly designed and 
constructed using reinforced concrete to provide sufficient structural strength to 
withstand any liquid surged load in case of any accidents. 
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EPC – Franchisee’s Requirements 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
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Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
 

4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 
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6. The bund wall alignment will allow 25% of the circumstance of each tank 
to be with in 15 metres of the EVA. 

 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 
 

15. FENCING 
 

15.1 General 
 The works identified for the fencing are as follows: 
 

1. The perimeter of the tank farm will in general be protected by double 
security walls with intruder detection between the walls.  The walls will be 
of reinforced concrete. The inner security wall will be 2.4 m high topped 
with razor wire. 

 
2. Additionally gates in the concrete wall will be constructed to provide a 

solid barrier to product splashing through the fence line. 
 
3. The main vehicle entrance access to the carpark will be restricted by a full 

height 2.5m drop gate. 
 
4. Access card reader and closed circuit television (CCTV) systems shall be 

installed in accordance with Section 18. 
 
 
15.2 CODES AND TECHNICAL STANDARDS 
 
 As highlighted in section 1.10. 
 
 
15.3 SPECIFIC CRITERIA 
 

Environmental Permit requirements for external fences and gates. 
 
 
15.4 MATERIALS 
 
15.4.1 Concrete 
 
 The design shall use the following minimum concrete grades for structural 

concrete in accordance with the BS 8007: 
 
 Reinforced concrete structures  C40/20 
 
 Concrete cover to reinforcement shall be 40mm. 
 
 In respect of reinforced concrete the design shall be based on the properties 

detailed in Section 1.9. 
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15.5 DESIGN AND ANALYSIS METHODS 
 
15.5.1 Static analysis shall be used to calculate the stability of the reinforced retained 

fence wall for the various load cases.  The design shall be in accordance with the 
requirement of codes and standards. 

 
15.5.2 Design Report Fencing 
 

PAFF/BA/02/DSG/C/1501 -    Fencing 
 

15.6 INPUT DATA AND Main Interfaces 

15.6.1 INPUT DATA 

 
i) Layout plan 
ii) Geotechnical site Investigation Results 

 
15.6.2 Interfaces 
 

• Architectural 
• Geotechnical 
• Environmental Impact Assessment 
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Contract Drawings 
 

Reinforced Concrete 
- PAFF/BA/02/DWG/C/1720 Revision 3 Tank Farm 

General Arrangement & Key Plan 
- PAFF/BA/02/DWG/C/1726 Revision 3 Tank farm R.C. 

Details for Bund & Security Wall (Sheet 1 of 3) 
- PAFF/BA/02/DWG/C/1728 Revision 0 Tank farm R.C. 

Details for Bund & Security Wall (Sheet 2 of 3) 
- PAFF/BA/02/DWG/C/1730 Revision 0 Tank farm R.C. 

Details for Bund & Security Wall (Sheet 3 of 3) 
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Photographs 
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Construction of Security Wall 2 Footing 

Construction of Bund Wall around Phase 1a 
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Construction of Bund Wall Footing Phase 1a 

Construction of Security Wall 1 
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Construction of Security Wall 1 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(B) 

Table 1 EP Condition 3.5 (b) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 b) 

2 EIA Requirements Extract from the Environmental Impact Assessment Report; 
section 3 clause 3.2.10, section 6, clause 6.7, section 10 clause 
10.1.5.12, section 11 clause 11.4.1, section 13 clause 13.5.1 and 
13.5.2 and section 16 clause 16.2.8. 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and (i) and Franchisee Requirements 
Clause 1.05 item (b) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10, section 5 and section 10. 

a) Drainage Layout, Valves, Oil/Water Separators 

- PAFF/BA/02/DWG/C/1452 Tank Farm EVA Stormwater 
Drainage Layout 

- PAFF/LC/02/DWG/C/1453 Tank Farm Manholes and 
Manhole Details 

- PAFF/LC//02DWG/C/0885 Tank Farm Drainage Layout 
Plan 

5 Contract 
drawings 

(b) Impermeable Lining, Leak Detection:  

- PAFF/BA/02/DWG/C/1705 Revision 3 Tank Farm Fuel 
Tank Foundations Sections and Details of Ring Beam (Sheet 
1 of 2) 

6 Photographs Photographs of the completed works 

7 Technical data a) Penstock 

b) Containment Lining – HDPE Containment Membrane 
GSE HD 1.00mm 

c) Coalescing Plates – Mpak Coalescing Plates 

d) Valves for stormwater system – Premier Valves Metal 
Seated Wedge Gaet Valve 

e) Design Calculation – Supplementary Design 
Calculation for Stormwater Drainage System of EVA 
and Tank Farm 



 

 Content Remarks 
8 Justification - The drainage layout plans in drawings 

PAFF/BA/02/DWG/C/1452, PAFF/LC/02/DWG/C/1453 
AND PAFF/LC//02/DWG/C/0885 show the construction of 
the drainage systems with appropriate falls and gradients to 
collect aviation fuel in case of spillage.  It is meeting the Hong 
Kong “Code of Practice for Oil Storage Installation “ item 
6.2.1. 

- The drainage layout plans in PAFF/BA/02/DWG/C/1452, 
PAFF/LC/02/DWG/C/1453 and 
PAFF/LC//02/DWG/C/0885 show the installation of valves 
at the drainage outlets of bunded compounds.  These valves 
are normally in closed positions to contain any spillage.  They 
will only be opened under close monitoring by competent 
persons to release any storm waters inside the bunded areas.  
The effluent from the drainage outlet has been designed to 
pass through the oil/water separator which will capture any 
aviation fuel present in the effluent to prevent any oily 
discharge to the public drainage system and then to the sea.  
This is meeting the Hong Kong “Code of Practice for Oil 
Storage Installation” item 7.1.   

- Drawing PAFF/BA/02/DWG/C/1705 shows the 
installation of impermeable lining (GSE Containment 
membrane) underneath all aviation fuel storage tanks and 
within the bunded areas to prevent seepage of aviation fuel to 
the ground due to leakage from the storage tanks.  This is 
meeting the I.P. Code Part 19 “Fire Precautions at petroleum 
Refineries and Bulk Storage Installations” item 3.4.2.5.2. 
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Environmental Permit Requirement 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements:- 
 

b)              Drainage Isolation and Lining System for Aviation Fuel Storage Tank Farm 
  

Drainage system shall be properly designed and constructed for the aviation fuel 
storage tank farm to collect aviation fuel in case of spillage. Valves and oil 
interceptors shall be installed at the drainage system to prevent any oily discharge 
to the sea. Impermeable lining shall be installed underneath all aviation fuel 
storage tanks to prevent seepage of aviation fuel to ground. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 3

 
 
 
 
 
 
 
 

Environmental Impact Assessment Report Requirement 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
   
3.2.10    The tank farm would be provided with bundwalls and contained drainage.  There 

are 2 main bunds (designed to contain any spills from the tank or tank piping), 
each containing 6 tanks in future but 4 tanks initially.  The height of the 
bundwalls has also been increased from previous April 2002 EIA in order to 
improve the retention of any fuel spillage from the tanks within the PAFF 
boundary.  The initial bund containment with 4 tanks in each bund would 
amount to at least 180% of the volume of the largest tank (well exceeding the 
required 110%) and ultimately (2040) this would be at least 150% of the volume 
of the largest tank with 6 tanks in each bund. Each tank is also separated by 
intermediate bund walls to hold minor spills.  There are also 2 emergency 
shutdown valves on the pipeline inlet to the tank farm from jetty and another 2 
on the pipeline outlet of the tank farm to the Airport.  These valves are operated 
via motorized electric actuators.  The tank bunds and the pump platform are 
contained areas and drain to the interceptor via bund drain valves.  Other 
leakage prevention devices include fuel tank high-high level alarm and leak 
detection system for the pipeline.  The storm water drain will also have a 
remotely operated block valve to contain any oil spill on site. 

 
6 WATER QUALITY ASSESSMENT 
 
6.7 Mitigation Measures 
 

6.7.2 Operational Phase 
 
 

6.7.2.1 Other mitigation measures recommended for the operational phase include the 
following. These measures are also summarised in the Environmental Mitigation 
Implementation Schedule in Appendix B: 

 
♦ oily drainage systems and slop collection systems will connect to an 

oil/water separator; 
♦ all tanks shall be bunded to a capacity of at least 150% of the largest 

individual tank in each compound at the ultimate phase of 2040.  For the 
initial development phase, as only 4 tanks will be present in each bund, a 
containment capacity of about 175% will be achieved. Tank pits shall be 
protected by an impermeable bed (e.g. geotextile sheeting) to prevent 
seepage of aviation fuel to ground.  A leak detection system shall be 
installed beneath the containment membrane; 

♦ there shall be no direct outlet from the bund.  A collection sump shall be 
included in the base. Removal of accumulated rainwater shall be activated 
manually and discharged to storm drain via an oil / water separator; 

♦ valves shall be installed within the storm drainage system to facilitate the 
retention of spillages. 
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10                      HAZARD TO LIFE ASSESSMENT 
 
10.1.5.12     The storage tanks will be located within a bund, which is designed to contain 

any spills from the tank or tank piping. The bund is designed to hold much 
more than the required 110% of the contents of the largest tank in the bund.  
The bund will be provided with a drain, which will be discharged by a 
manually operated valve to the sea through an oil interceptor. Drainage from 
unbunded areas onsite will be discharged through the storm water drain to 
the sea.  The storm water drain will be provided with a remotely operated 
block valve to contain any oil spill on site. 

 
11 FUEL SPILL RISK ASSESSMENT 

11.4 Mitigation Measures  
 
11.4.1 The mitigation measures identified here are also summarised in the 

Environmental Mitigation Implementation Schedule in Appendix B.  All 
elements of the fuel handling, storage and transportation system will be designed 
to minimise the risk of failure and resultant leaks and spills to the lowest 
practicable level.  Tanks in the tank farms will be constructed in a bunded area 
surrounding the tanks which will have an ultimate (2040) collection capacity of 
at least 150% of the volume of the largest tank in the bund to contain any fuel 
spills.  Emergency shut down valves shall be installed within the wider site 
storm drainage system to provide for further emergency retention of spillages.  
Protection against leaks from the bottom of the tanks is achieved by the 
installation of an impermeable membrane in the tank foundation beneath the 
tank bottom.  In respect of the pipeline, besides protection of the pipeline being 
covered with a protective rock armour layer, integrated methods of control will 
also be built into the design of the pipeline. A leak detection system will be 
installed to provide early detection of any leak and at the first sign of a pressure 
drop, would instigate an automatic shut-off system. Contingency plan 
procedures will require investigation and immediate action to stem the release, 
as described below.  

 
13.                   LAND CONTAMINATION 

  
13.1 Mitigation Measures 
 
13.5.1 The implementation of appropriate mitigation for the oil storage facilities and 

pipework is required to ensure that risk of ground contamination as a result of oil 
spills or leaks is kept to a practical minimum. Such measures should include the 
following. These measures are also summarised in the Environmental Mitigation 
Implementation Schedule in Appendix B: 

 
♦ bunding of all fuel storage areas; 
♦ adherence to relevant design standards for storage tanks, pipework, 

containment and drainage; 
♦ regular plant inspections and maintenance; 
♦ impermeable lining of tank pits; 
♦ leak detection systems; 
♦ controlled surface drainage and the provision of emergency shut off 

valves; 
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13.5.2 Key mitigation recommendations for the bunded containment have been 

identified in Section 6.7.  The most important features are that all tanks shall be 
bunded to an ultimate capacity of at least 150% of the largest individual tank in 
each compound.  Following completion of the first phase of works, the bund 
capacity will be as high as 180% of the largest individual tank in each 
compound; an only 4 tanks will be present within each bund.  Tank pits shall be 
protected by an impermeable bed (e.g. geotextile sheeting, bitumen lining) to 
prevent seepage of oil to ground and a leak detection system shall be installed 
beneath the containment membrane.  A concept design for a tank incorporating 
these features is provided in Figure 13.1. 

 
 
16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
16.2.8         All elements of the fuel handling, storage and transportation system will be 

designed to minimise the risk of failure, and the resultant leaks/spills, to the 
lowest practicable extent.  Fuel storage tanks will be constructed in a bunded 
area which will have collection capacity greater than the maximum content of 
the largest tank, to contain any fuel leaks or spills. There shall be no direct 
outlet from the bund to ensure retention of any spilled material.  A collection 
sump shall be included in the base. Protection against leaks or spills from the 
bottom of the tanks will be achieved by the installation of an impermeable 
membrane in the tank foundation beneath the tank bottom. A spill detection 
system will be fitted underneath this membrane to provide additional security.  
Removal of accumulated rainwater shall be activated manually and discharged 
to storm drain via an oil / water separator.  Emergency shut down valves shall 
be installed within the wider site storm drainage system to provide for further 
emergency retention of spillages.  
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Contract Requirements
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Franchise Agreement Schedule C 
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EPC – Franchisee’s Requirements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 10

 
 
 
 
 
 
 
 
 
 

Design Premise
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
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Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
 

4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 
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6. The bund wall alignment will allow 25% of the circumstance of each tank 
to be with in 15 metres of the EVA. 

 
5.3.5 Containment Inside Bunded Areas 

 
1. The floor of the bunded area shall be lined with a seam welded high 

density polythelyne (HDPE) membrane of not less than 1mm think and 
covered with a 200 mm thick layer of compacted road base. 

 
2. The HDPE membrane shall be sealed to the concrete foundations, and 

intermediate bunds to provide a continuous barrier across the bunded 
area floor. 

 
3. The HDPE membrane shall be laid under the main storage tanks to form 

a central sump.  A tell tail pipe will run from within the central sump 
through the tank foundation to provide a visual indication of product leaks 
in the floor plates of the tanks. 

 
4. The bunded area will have a series of open drains leading to a single 

outlet point.  The outlet point will have a manually operated valve 
(normally closed) leading to an oil interceptor. 

 
5. The bund area will be partitioned by intermediate containment bunds of 

up to 500m high subject to ground contours around each tank. 
 
 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 

 
10. STORMWATER DRAINAGE 
 
10.1 GENERAL 
 
 The drainage designs shall incorporate drainage from the buildings, the road 

drainage and any runoff from undeveloped portion of the lot known as the 
“remaining area”. 

 
 The drainage of the “remaining area” shall be separated from the general site 

drainage, and be simple and economical. The general site drainage shall not 
pass through the “remaining area”. 

 
10.2 CODES AND TECHNICAL STANDARDS 

 
i) Laws of Hong Kong Cap 123 Building Regulations, Section I (BR, I), 

including relevant PNAP’s. 
 
ii) Stormwater Drainage Manual and DSD 2000 (SDDM) 
 
iii) Civil Engineering Manual, Chapter VI 
 
iv) Road Note 6, Road Pavement Drainage, HYDBRD/RN/006 May, 1994. 
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v) EPD, PNPP, ProPEC PN 5/93: “Drainage Plans Subject to Comment by 
the EPD.” 

 
vi) DSD Standard Drawings 
 
vii) HyD Standard Drawings 
 
viii) EPD Standard Drawings 

 
10.3 SPECIFIC CRITERIA 
 
10.3.1 Drainage Pipes 

 
 

(b) Storm water within the bund wall is collected by sump pits. Other areas 
will be collected by U-channels and gullies. Then the collected storm water will 
be discharged to the sea by gravity via storm water manholes and an oil 
interceptor. 

 
 

10.3.3 Bunded Areas 
 

All stormwater drainage from within the bunded areas shall discharge through an 
oil water interceptor.  Normally the discharge from the bunded area shall be 
closed.  A manually operated discharge valve will control flow into the oil water 
interceptor. 
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Contract Drawings 
 

Drainage Layout, Valves, Oil / Water Separators  
- PAFF/BA/02/DWG/C/1452 Revision 7 Tank Farm EVA Stormwater 

Drainage Layout 
- PAFF/BA/02/DWG/C/1453 Revision 5 Tank Farm Manholes and 

Manhole Details 
- PAFF/LC/02/DWG/C/0885 Revision A Tank Farm Drainage Layout 

Plan  
  
Impermeable Lining, Leak Detection  
- PAFF/BA/02/DWG/C/1705 Revision 3 Tank Farm Fuel Tank 

Foundations -  Sections and Details of Ring Beam (Sheet 1 of 2) 
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Photographs 
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Valves inside the stormwater system inside the bunded area of 
the tank farm 
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Oil / Water Separator showing the coalescing plates 



 19

 

 

Sign at the valve pit leading to the oil/water separartor 

Installation of the impermeable lining to the tank base. 
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Penstock at final stormwater manhole 

MOV for penstock 
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Technical Information 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Concrete bund 
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Penstock 
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Containment Lining 
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Coalescing Plates 
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Valves for Stormwater System 
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Design Calculation for Stormwater Drainage for EVA and Tank 
Farm 



















































































































































































 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(C) 

Table 1 EP Condition 3.5 (c) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 c) 
2 EIA 

Requirements 
Extract from the Environmental Impact Assessment Report; 
section 3 clause 3.2.10, section 6, clause 6.7.2.1 and 6.7.2.2, section 
10 clause 10.5.1 , section 11, clause 11.4.1 and 11.4.6, section 13, 
clause 13.5.1 and 13.5.2 and section 16 clause 16.2.8 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and Franchisee Requirements Clause 1.05 
item (b) and (c) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1. 10, section 5, section 7, section 17 
and section 19 
a) Impermeable Lining Leakage Detection System 
- PAFF/BA/02/DWG/C/1705 Revision 3 Tank Farm Fuel Tank 
Foundations - Sections and Details of Ring Beam (sheet 1 of 2) 

5 Contract 
drawings 

b) Emergency Shut Down System and High High Level Switch 
- PAFF/LC/02/DWG/E/0715 Revision 2 ESD Button Location 

and ESD Button/HHLS Schematic 
- PAFF/LC/02/DWG/M/0203 Revision 9 Receipt P & ID 
- PAFF/LC/02/DWG/M/0204 Revision 7 Product Storage P & 

ID (No. 1 of 3) 
- PAFF/LC/02/DWG/M/0205 Revision 4 Product Storage P & 

ID (No. 2 of 3) 
- PAFF/LC/02/DWG/M/0206 Revision 5 Product Storage P & 

ID (No. 3 of 3) 
- PAFF/LC/02/DWG/M/0202 Revision 7 Jetty P & ID’ 
- PAFF/LC/02/DWG/M/0207 Revision 16 Transfer Pump P & 

ID 
- PAFF/LC/02/DWG/M/0209 Revision 5 Sha Chau Jetty 

Modification P & ID 
- PAFF/LC/02/DWG/M/0213 Revision 6 Oil / Water 

Separator Drainage Tank Farm Utility Flow Diagram 
6 Photographs  Photographs of the completed works. 
7 Technical 

information 
- ESD Breakglass 
- Instrumentation for Tank Gauging, Level Switches, 

Temperature Elements and Ultrasonic Flow Transmitters 
- Flowmeters, Pressure Transmitters, Pressure Switch, 

Temperature Transmitter 
- SCADA Screen Shot of ESD System 

8 Justification • The high and high-high levels alarms will be set on each 
storage tank. The high level alarm will be set by means of the 
level gauge of each tank and will trigger an alarm on the 
SCADA system for operations alert. The high-high level alarm 
has been designed to mitigate the reliance on one single 
system. A stand-alone device, a vibrating fork level limit 
switch, will be installed for detecting the high-high level and 
which will trigger an ESD for the closure of all inlet valves of 
the tank and the stoppage of all pumps immediately together 
with the sounding of an audible alarm siren to alert operating 
personnel through an independent routing system. Thus the 
tank overfilling monitoring systems has been properly 
designed at a high integrity level. 



 

 Content Remarks 
• Drawings PAFF/LC/01/DWG/M/0202-3 & 0207 show the 

installation of pipeline leakage detection system in the subsea 
pipelines using COWI Stat Leak System. The testing is by 
closing the sections of pipelines and by detecting any pressure 
drop within a specified period inside the pipelines. A pressure 
drop not due to thermal effect may indicate a possible leak in 
the pipeline. It will generate an alarm and activate the 
opening of the motor-operated valves to de-pressurize 
relevant pipeline section first and re-closing of them to isolate 
the problem section pending for immediate investigation. If 
leakage is confirmed, urgent repair will be arranged. 

• Drawing PAFF/BA/02/DWG/C/1705 shows the installation 
of an 80mm dia. leak detection pipe, in accordance with API 
650, underneath the sump of each storage tank. The head of 
the pipe, which is perforated, is designed to situate above the 
containment membrane of the tank base and the pipe 
descending to the end outside the tank ring base. Thus the 
pipe will collect and drain out fuel, if any, to a designated 
containment well at the tank side. In this way, any leakage 
from the bottom of the storage tank can be detected. Also, the 
bunded areas are laid with impervious membrane to contain 
any spillage of fuel. 

• Drawing PAFF/LC/02/DWG/E/0715 show the installation 
of manual-operated emergency shut down (ESD) buttons at 
strategic points in the tank farm for emergency use. As soon 
as ESD is activated, all valves and delivery pumps will 
automatically shut down to isolate the fuel lines and stop the 
flow of fuel. 

• Drawings PAFF/LC/01/DWG/M/0202 - 0207 & 0209 show 
the installation of ESD system which will be triggered 
automatically in case of actuation of fire alarm system, 
overfilling monitoring system of aviation fuel storage tanks 
and leakage detection system of sub-sea pipelines. 

9 Further 
Assessment 
Findings 

Findings of further assessment by ET indicated that the design 
specifications meet the requirements of EP and EIA Report. 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements:- 
 

c)              Overfilling Monitoring Systems and Leakage Detection Systems 
  

Tank overfilling monitoring systems, pipeline and impermeable lining leakage 
detection systems and emergency shutdown (ESD) systems shall be properly 
designed and constructed for the Project. All ESD systems shall be equipped with 
manual initiating devices. The ESD systems shall also be initiated automatically in 
case of actuation of fire alarm system, overfilling monitoring system of aviation 
fuel storage tanks and leakage detection system of sub-sea pipelines. 
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Environmental Impact Assessment Report Requirement 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
   
3.2.10    The tank farm would be provided with bundwalls and contained drainage.  There 

are 2 main bunds (designed to contain any spills from the tank or tank piping), 
each containing 6 tanks in future but 4 tanks initially.  The height of the 
bundwalls has also been increased from previous April 2002 EIA in order to 
improve the retention of any fuel spillage from the tanks within the PAFF 
boundary.  The initial bund containment with 4 tanks in each bund would 
amount to at least 180% of the volume of the largest tank (well exceeding the 
required 110%) and ultimately (2040) this would be at least 150% of the volume 
of the largest tank with 6 tanks in each bund. Each tank is also separated by 
intermediate bund walls to hold minor spills.  There are also 2 emergency 
shutdown valves on the pipeline inlet to the tank farm from jetty and another 2 
on the pipeline outlet of the tank farm to the Airport.  These valves are operated 
via motorized electric actuators.  The tank bunds and the pump platform are 
contained areas and drain to the interceptor via bund drain valves.  Other 
leakage prevention devices include fuel tank high-high level alarm and leak 
detection system for the pipeline.  The storm water drain will also have a 
remotely operated block valve to contain any oil spill on site. 

 
6 WATER QUALITY ASSESSMENT 
 
6.7 Mitigation Measures 
 

6.7.2 Operational Phase 
 
6.7.2.1 The single most important mitigation measure in the operational phase is the 

placement of a rock armour protective layer positioned to cover the pipeline but 
not protrude above the sea bed.  This will prevent possible mechanical damage, 
for example from trailing anchors or trawling nets. To provide additional 
security it is recommended that the pipeline shall be fitted with a leak detection 
system. The system shall be monitored on a 24 hour basis by the control centre 
at the Tuen Mun Area 38 site.  In the unlikely event of any failure this warning 
system should trigger the emergency shutdown. 

 
6.7.2.2  Other mitigation measures recommended for the operational phase include the 

following. These measures are also summarised in the Environmental 
Mitigation Implementation Schedule in Appendix B: 

 
• all tanks shall be bunded to a capacity of at least 150% of the 

largest individual tank in each compound at the ultimate phase of 
2040.  For the initial development phase, as only 4 tanks will be 
present in each bund, a containment capacity of about 175% will be 
achieved. Tank pits shall be protected by an impermeable bed (e.g. 
geotextile sheeting) to prevent seepage of aviation fuel to ground.  
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A leak detection system shall be installed beneath the containment 
membrane; 

 
10                      HAZARD TO LIFE ASSESSMENT 

10.1.5  PAFF Safety Systems 

10.1.5.1    The Emergency Shutdown (ESD) control philosophy at the facility 
provides for the shutdown of the following: 

• receipt of fuel from the jetty; 

• tank farm facility; and 

• delivery lines. 

10.1.5.2    There are two ESD valves on the inlet to the tank farm (from the jetty) and 
two on the outlet of the tank farm (to the AFRF at Sha Chau).  These valves 
are operated via motorized electric actuators during normal operation and 
will be closed by pneumatic power during an interruption to the facility’s 
main power.   

10.1.5.3    Each of the above systems has different means of initiating the system.  
Manual push-buttons provide the primary mode of initiation. However, 
other initiating devices such as the actuation of the fire alarm system, fuel 
tank high-high level and a sudden drop in pressure in the delivery pipelines 
can also activate the ESD system. A leak detection system is provided for 
the delivery pipeline. 

 
 
 
11 FUEL SPILL RISK ASSESSMENT 

11.4 Mitigation Measures  
 
11.4.1 The mitigation measures identified here are also summarised in the 

Environmental Mitigation Implementation Schedule in Appendix B.  All 
elements of the fuel handling, storage and transportation system will be designed 
to minimise the risk of failure and resultant leaks and spills to the lowest 
practicable level.  Tanks in the tank farms will be constructed in a bunded area 
surrounding the tanks which will have an ultimate (2040) collection capacity of 
at least 150% of the volume of the largest tank in the bund to contain any fuel 
spills.  Emergency shut down valves shall be installed within the wider site 
storm drainage system to provide for further emergency retention of spillages.  
Protection against leaks from the bottom of the tanks is achieved by the 
installation of an impermeable membrane in the tank foundation beneath the 
tank bottom.  In respect of the pipeline, besides protection of the pipeline being 
covered with a protective rock armour layer, integrated methods of control will 
also be built into the design of the pipeline. A leak detection system will be 
installed to provide early detection of any leak and at the first sign of a pressure 
drop, would instigate an automatic shut-off system. Contingency plan 
procedures will require investigation and immediate action to stem the release, 
as described below.  
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11.4.6 On the prevention side, the sub sea pipelines will be protected by impressed 
current cathodic protection system and monitoring by a leak detection system to 
prevent and manage the risk of fuel leakage. Routine inspections will be 
undertaken on a regularly basis (such as daily, weekly, monthly or quarterly 
basis) to ensure the proper functioning of the whole facility. 

 
13.                   LAND CONTAMINATION 

  
13.1 Mitigation Measures 
 
13.5.1 The implementation of appropriate mitigation for the oil storage facilities and 

pipework is required to ensure that risk of ground contamination as a result of oil 
spills or leaks is kept to a practical minimum. Such measures should include the 
following. These measures are also summarised in the Environmental Mitigation 
Implementation Schedule in Appendix B: 

 
♦ bunding of all fuel storage areas; 
♦ adherence to relevant design standards for storage tanks, pipework, 

containment and drainage; 
♦ regular plant inspections and maintenance; 
♦ impermeable lining of tank pits; 
♦ leak detection systems; 
♦ controlled surface drainage and the provision of emergency shut off 

valves; 
 
13.5.2 Key mitigation recommendations for the bunded containment have been 

identified in Section 6.7.  The most important features are that all tanks shall be 
bunded to an ultimate capacity of at least 150% of the largest individual tank in 
each compound.  Following completion of the first phase of works, the bund 
capacity will be as high as 180% of the largest individual tank in each 
compound; an only 4 tanks will be present within each bund.  Tank pits shall be 
protected by an impermeable bed (e.g. geotextile sheeting, bitumen lining) to 
prevent seepage of oil to ground and a leak detection system shall be installed 
beneath the containment membrane.  A concept design for a tank incorporating 
these features is provided in Figure 13.1. 

 
 
16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
16.2.8         All elements of the fuel handling, storage and transportation system will be 

designed to minimise the risk of failure, and the resultant leaks/spills, to the 
lowest practicable extent.  Fuel storage tanks will be constructed in a bunded 
area which will have collection capacity greater than the maximum content of 
the largest tank, to contain any fuel leaks or spills. There shall be no direct 
outlet from the bund to ensure retention of any spilled material.  A collection 
sump shall be included in the base. Protection against leaks or spills from the 
bottom of the tanks will be achieved by the installation of an impermeable 
membrane in the tank foundation beneath the tank bottom. A spill detection 
system will be fitted underneath this membrane to provide additional security.  
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Removal of accumulated rainwater shall be activated manually and discharged 
to storm drain via an oil / water separator.  Emergency shut down valves shall 
be installed within the wider site storm drainage system to provide for further 
emergency retention of spillages.  
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(b) Tank farm including fuel tanks and ancillary pipework, foundations, 

earthworks, containment bunds, paving, drainage, fencing, 
mechanical and electrical services; and associated fire protection; 

(c) Under seabed twin piggable fuel pipelines from jetty to tank farm 
and from tank farm to the Existing Aviation Fuel System with 
connection to the existing submarine pipeline including cathodic 
protection, leak detection system and pig traps at the tank farm; 

 
 

1.10 DESIGN REFERENCES 
 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
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 Cathodic Protection  British Standards 
 
 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
Also, in the detail design additional standards may be referenced for specific 
items. 

 

5. Storage Tank (including BUND Wall and Foundation) 

 

5.1 GENERAL 

 
 The main storage tanks will be circular and made of steel plate with diameters of 

6 x 43.5m, 1 x 41.5m, 1 x 35m and a height of 24.7 metres and nominal 
capacities of 35,000, 32,000, 22,000 cubic metres respectively.  The tanks will be 
founded on a reinforced concrete ring beam.  The eight storage tanks will be 
contained within two reinforced concrete bund walls (4 nos. of fuel tank for each 
bund wall) with a membrane lining to contain any leakage. All bund walls will 
include a wave wall to assist in containing Jet A1 within the bunded area. 

 
 Tank gauging will be of the radar type. High high level switches (HHLS) will be 

fork type. 
 

5.2 CODES AND TECHNICAL STANDARDS 
 
 The following design standards will be used for the design of structures as 

applicable: 
 

(a) API 650 Vertical Storage Tanks 
(b) BS EN 12285 Horizontal Storage Tanks 
(c) British Standard for Concrete Structures 
(d) Code of Practice for Oil Storage Installations 1992 – Building Authority 
Hong Kong 
(e) IP Code of Practice Part 15 

 
 
5.3 SPECIFIC CRITERIA 
 

 
5.3.4 Bund Walls 
 

1. The bund walls shall be of reinforced concrete. 
 
2. The capacities of the bunded areas will be 57,691 cubic metres for phase 

1a & 2 tank farms and a minimum of 50,695 cubic metres for phase 1b & 
2 tank farm, which are not less than 38,500 cubic metres (110% of a 
35,000 cubic metres tank) for both areas. 

 
3. The construction of the bund walls joints will provide a continuous barrier 

to any spill within the bunded area. 
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4. The bund walls shall be designed to retain the bunded area when full of 
water or the impact load of an instantaneous release from a simple 
storage tank which ever is greater. 

 
5. A means of access in and out of the bunded area will be provided 

adjacent to the stairs fitted to the main storage tanks and as directed by 
the FSD. 

 
6. The bund wall alignment will allow 25% of the circumstance of each tank 

to be with in 15 metres of the EVA. 
 
5.3.5 Containment Inside Bunded Areas 

 
1. The floor of the bunded area shall be lined with a seam welded high 

density polythelyne (HDPE) membrane of not less than 1mm think and 
covered with a 200 mm thick layer of compacted road base. 

 
2. The HDPE membrane shall be sealed to the concrete foundations, and 

intermediate bunds to provide a continuous barrier across the bunded 
area floor. 

 
3. The HDPE membrane shall be laid under the main storage tanks to form 

a central sump.  A tell tail pipe will run from within the central sump 
through the tank foundation to provide a visual indication of product leaks 
in the floor plates of the tanks. 

 
4. The bunded area will have a series of open drains leading to a single 

outlet point.  The outlet point will have a manually operated valve 
(normally closed) leading to an oil interceptor. 

 
5. The bund area will be partitioned by intermediate containment bunds of 

up to 500m high subject to ground contours around each tank. 
 
 
5.3.6 Secondary Containment 
 

The security walls adjacent to the bund wall facing public areas will in addition be 
constructed of reinforced concrete to contain potential overtopping of the bund 
wall.  Gates in the security walls are to be solid and sealed up to the first hinge 
on the gate. 
 

7. SUBSEA PIPELINES 
 
 
7.1 GENERAL 
 
7.3 SPECIFIC CRITERIA 
 
7.3.3 Leak detection 
 The existing COWI leak detection system operating at the existing AFSC is to be 

upgraded to include the subsea pipelines of the PAFF (refer Design Package 
PAFF/XX/04/DSG/E/1702). 
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17. INSTRUMENTATION 
 
 
17.1 GENERAL 
 
 The instrumentation covers all instruments shown on the P& ID s and includes 

the tank gauging, valve position switches, flow metres, temperature probes 
pressure gauges, leak detection. 

 
Generally all instruments will feed back to the SCADA.  Each instrument will be 
reviewed individually to consider local indication. 

 
 
17.2 CODES AND TECHNICAL STANDARDS 
 

The Code of Practice for the Electricity (Wiring) Regulations by EMSD of Hong 
Kong 
 

IEE  Wiring Regulations 
ATEX 95 Electrical Apparatus for Potentially Explosive 

Atmospheres 
BS 5308 Instrumentation Cables 
IP Code of Practice Part 15 

 
 
17.3 SPECIFIC CRITERIA 
 
 The instrumentation will provide the operators with an accurate status of the 

process equipment at both the jetty and the tank farm. 
 
17.3.1 Instrumentation Philosophy 

 
(1) While the Supervisory, Control and Data Acquisition System (SCADA) for 

the new facility will be an integrated system, the components and 
equipment ports used shall be standard and readily available – i.e. not 
specially made solely for use at the Facility. 

 
17.3.2 General 
 

(1) The final instrumentation required for the operation of the facility shall be 
indicated on the P & IDs after detail design and engineering has been 
completed.  It shall be sufficient to operate the facility safely and 
efficiently with present day technology. 

 
(2) As a minimum it shall include instrumentation for: 
 

(a) Tanks  
(b) Filters 
(c) Pumps 
(d) Motorised valves 
(e) Selected manual valves (if applicable) 
(f) Receipt and Transfer Lines 
(g) Fire Fighting Systems 
(h) ESD 
(i) Switchboard 
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(3) Functions shall include, among others, product level and alarm conditions, 
pressure indication, pressure alarm conditions, filter differential pressure 
and alarm condition, flow indication, flow alarm conditions, valve position 
status, discharge arm over-reach, jetty foam monitor position and 
temperature indication. 

 
(4)  The instrumentation in the control room shall be able to display the 

breaker status. 
 

17.3.3 Tanks 
 

(1) Instrumentation shall include: 
 

(a) Level indication with readout in the control room, the level gauge 
is to be a radar type gauge. 

(b) Level gauges shall have facility to read high and low levels. 

(c) Independent High/High level alarm with audible and visual alarm 
in the control room and ESD. 

(2) In addition to the above, a mechanical method of level indication shall be 
provided for the bulk storage tanks.  This may comprise a cable attached 
to the floating section, leading to the outside and fitted with an external 
weight secured in a guide or by a tie cable on the outside of the tank shell. 
An adjacent a scale would show fuel capacity at various weight heights. 

 
(3) Provision shall be made for instrumentation of a second motorised inlet 

valve on each tank. 
 

 (4) Provision/Capacity shall also be made for repeat instrumentation on a 
further four tanks, construction of which shall be done in future. 

 

17.3.4 Filters 
 
(1) Instrumentation shall include but not be limited to: 
 

(a) High differential pressure alarm, audible and visual alarm in the 
control room. 
(b) Local differential pressure indication. 

 
17.3.5 Pumps 

 
(1) A pressure transmitter shall be fitted on the suction piping manifold of the 

Main Delivery Pumps. 
 
(2) Each main delivery pump shall have an individual pressure transmitter on 

the discharge side.  
 
(3) All displays shall be in the control room. 
 
(4) Pressure gauges shall be located adjacent to each pressure transmitter. 
 
(5) Each main delivery pump shall have a flow meter for pump sequencing 

and control. 
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17.3.6 Inlet Lines from Jetty 
 
(1) Before entry to the bund area and downstream of the ESD valves, the 

following instrumentation shall be installed: 
 

(a) Flow transmitter with readout in the control room. The transmitter 
shall have a low flow alarm function with audible and visual alarm in 
the control room. A means of automatically recording flowrate data 
shall also be provided. 

(b) Pressure transmitter with readout in the control room. This shall 
have a low pressure alarm function with audible and visual in the 
control room. A means of automatically recording pressure data shall 
also be provided. 

(c) Temperature transmitter with readout in the control room. A means 
of automatically recording temperature data shall also be provided. 

(d) For the discharge arms, over-reach alarm function, and over-reach 
unchecked function, with audible and visual in the control room. 

(e) For motorised valves, position indicators. 

(f) For manual flushing valves, (jetty piping and return to inlet line) 
position indicator (where applicable). 

 
17.3.7 Delivery Lines 
 
 (1) Delivery Line instrumentation shall include: 

 
(a) Pressure, flow and temperature transmitters shall be installed 

upstream of the ESD valves.  Read out shall be in the control 
room. Pressure transmitters shall have an alarm function for low 
pressure, with audible and visual in the control room. A means of 
automatically recording flowrate, pressure and temperature data 
shall also be provided. 

(b) For motorised valves, position indicator. 

 (c) For manual valves, position indicators. 
 
17.3.8 Leak Detection System 
 

(1) Additional instrumentation shall be installed for the Leak Detection 
System and shall be coordinated with COWI Consulting Engineers. 

 
(2) The Facility will be designed to allow for the AFSC closing valves without 

consultation.  Waterhammer is the likely impact, base on the analysis of 
the existing lines this not expected to cause damage.  This will be 
checked in the detail design. 

 
(3) It is envisaged that the procedure for determining system tightness may 

involve closure of isolating valves at Sha Chau. In this case, valve 
actuation would be initiated by the AFSC following consultation and 
coordination with the control centre. AFSC valve condition is not the 
responsibility of this document. 
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(4) The Sha Chau valve position status shall be communicated from the 
AFSC SCADA system to that at the Facility.  The valve position of the 
valves under pressure at the Facility will be relayed to the AFSC. 

 
17.3.9 Fire Fighting Systems 
 

(1) Instrumentation shall be provided for the Fire Fighting Systems to ensure 
correct automatic operation of pumps, valves and other equipment which 
is part of the fire control system, both within the Facility and for the Jetty. 

 
(2) The Jetty instrumentation shall include CCTV cameras that can monitor 

the foam monitor operation. Guidance of the foam monitors shall be from 
the Control Room. 

 
(3) The instrumentation details shall be included in the Fire Fighting design. 

 
17.3.10 Switchboard 
 

Instrumentation is included in the switchboard design to include the position of 
the main breakers. 

 
 
17.4 MATERIALS 
 
 Typical Instrument Characteristics 
 
  

 Range Accuracy 
   
Tank Gauging System  ± 1mm 
   
Level Switches (displacement type) ± 50mm adjustment  
   
Temperature Transmitters 0 to 100 ± 1% 
Insertion Turbine Flow Meters (under factory 
conditions) 

TBD ± 0.5% of range 

Ultrasonic Flow Meters (under factory 
conditions) 

TBD ± 0.75% of 
range 

Pressure Gauges (4” + 6”) TBD ± 1% of range 
   
   

 TBD – To be defined for each location 
 
 
17.5 DESIGN AND ANALYSIS METHODS 
 
 The design will be presented in two design packages 
 
 PAFF/TR/01/DSG/E/1701 - Instrumentation 
 PAFF/XX/04/DSG/E/1702 - Leak Detection 
 
 
17.6 INPUT DATA AND MAIN INTERFACES  
 

1. SCADA system 
2. Security system 
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3. Process Design 
4. Authority’s Design Requirements 
5. Franchise Design Proposals 

 
 

19. COMMUNICATIONS SYSTEMS 
 
 
19.1 GENERAL 
 

The communications systems include the SCADA system, the telephone 
communication and the data link from the Facility to the Existing Eastern Tank 
Farm. 

 
 
19.2 CODES AND TECHNICAL STANDARDS 
 

The Code of Practice for the Electricity (Wiring) Regulations by EMSD of Hong 
Kong 
 

IEE  Wiring Regulations 
IP Code of Practice 15 

 
 
19.3 SPECIFIC CRITERIA 
 
 Compatible with the existing fuel facility SCADA. 
 

 Control Systems 
 
19.3.1 Control Philosophy 
 

(1) Functionality shall cover all required operations, including, but not limited 
to:- 

 
(a) Fuel receipt into the Tank Farm. 
(b) Fuel transfer from the Tank Farm to the Airport. 
(c) Tank to Tank transfer. 
(d) Re-circulation and Flushing. 
(e) Back loading of off-specification product. 
(f) Emergency shut down (ESD). 

 

 (2) As well as reducing the inputs required by personnel, the control system 
shall be designed to prevent the risk of certain quality assurance 
procedures being circumvented. However, it shall be possible to override 
the system and operate it manually. Management information shall be 
available for printing out as necessary and as a daily summary. 

 (3) All alarms, valve status and equipment status will be captured, displayed 
and historized on the SCADA system. 
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19.3.2 Main Storage Tanks 
 
 (1) The Tank inlet valve will only open for filling if the tank outlet valve is 

closed.  The level in the tank should be between high and low level. 
(initial filling and recommissioning will be by manual override)  

 
 (2) If the High level warning is reached, an alarm will be signalled. 
 

(3) If the High High level is reached during tank filling, independent alarms 
and control loop signals both the tank inlet valve and the ESD valve at the 
jetty to close. 

  
 
 The High High level alarm shall be set sufficiently above the high level 

alarm to allow the operator to take appropriate action. 
 

 (4) A tank must settle for at least 2 hours after receipt. Therefore, after 
receipt, the inlet valve is closed and the outlet valve cannot be opened 
until the 2 hour period has elapsed.  Manual override shall be provided to 
bypass the 2 hour timer for emergency purposes and/or maintenance 
operations. 

 
 (5) Selection of tank for delivery of product to the airport will be done 

manually from the control room. 
 
 (6) Tank status and content will be displayed on the VDU in the control room, 

product level in the tank in mm and the corresponding quantity of product 
in that tank in m³. 

 
 (7) Tank valve status and elapsed settling time will be displayed on the VDU. 
 

19.3.3 Product Recovery Tank 
 
 (1) High level alarm – action is to close the inlet valve and activate an alarm 

in the control room except that closed circuit lines from filter air 
eliminators and all thermal pressure relief lines will not be shut off. 

 
 (2) High High level alarm, action is to close the inlet valve and activate a 

second alarm in the control room. 
 
 (3) Low level alarm – action is to close the outlet valve and shut down the 

product recovery transfer pump. 
 
19.3.4 Drain Down Tank 

  

 (1) Automatic Level Monitoring will be the same as for the main tanks. 

 
 (2) High level alarm – action is to close the inlet valve and activate an alarm 

in the control room except that closed circuit lines from filter air 
eliminators and all thermal pressure relief lines must not be shut off. 
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 (3) High High level alarm, action is to close the inlet valve and activate a 
second alarm in the control room. 

 
 (4) Low level alarm – action is to close the outlet valve and shut down the 

product recovery transfer pump. 
 

19.3.5 Pumps 
 

(1) For product transfer from the tank farm, pumps cannot start unless at 
least one tank outlet valve and all other relevant valves, including the 
outlet ESD valve, are open. Pumps cannot start if the inlet and outlet 
valves of any tank(s) are simultaneously open.  Pumps cannot start if a 
tank outlet valve is open and a Low or Low Low warning exists for that 
tank. 

 
(2) Pumps cannot be started without a signal from the AFSC requesting 

product.  Pumps will be started by the control room operator.  Pumps will 
normally be stopped by the control room operator or when a low level 
signal is received from tank supplying the pump. 

 
(3) Each pump's operating status, delivery pressure and delivery flow rate 

are monitored and displayed on the VDU. 
 
(4) Each pump’s running hours are recorded. 
 
(5) When the recirculation pumps are used for flushing the jetty lines, a tank 

inlet valve, and tank outlet valve cannot be closed if a pump is running.  
The ESD system stops the pump(s) before closing the valves. It is also 
not possible to start a pump if the valves described are closed.  This is to 
prevent inadvertent over-pressurisation of the receiving system. 

 
(6) On the rare occurrence when the recirculation pumps are used for back 

loading, the system shall be manually overridden. 
 

19.3.6  Jetty Equipment 
 
(1) Status of over-reach of discharge arms are monitored and displayed 
 
(2) Automatic closure of discharge arm local isolating valves 
 
(3) Recovery Header level 
 
(4) Recovery Pump status 
 

19.3.7 Valve Control - General 
 
(1) Enables motor operated isolating valves to be remotely opened / closed. 
 
(2) Status of motor operated isolating valves is monitored and displayed. 
 
(3) Status of selected manually operated isolating valves is monitored and 
displayed. (where applicable) 
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(4) When product is being transferred from the Tank Farm to the airport, it 
will not be possible to open the back loading isolating valve in the branch 
at pump outlet. 

 
(5) When back loading product, it is not possible to open a tank inlet valve, or 

the isolating valve in the direct transfer line upstream of the pump. 
 

19.3.8 System Leak Detection 
 
 The leak detection system is to be an extension of the existing AFSC system. 
 
 (1) Weekly routine to run program - a pressure test of each section of the 

sub-sea lines. 
 
 (2) Monitoring of pressure (and temperature) will be possible with signals 

transmitted to the AFSC. 
 
 (3) Opening/closing of relevant valves on the system, and pressurising the 

system with a pressurising jockey pump. 
 
 (4) Output of results and warning as necessary. 
 
 (5) Display of isolating valve status at Sha Chau. 
 

 (6) NOTE:- The COWI leak detection system currently installed at the AFSC 
will be upgraded as part of the Works to include the subsea lines all 
signals necessary for the monitoring of the leak detection system will be 
transmitted to the AFSC. 

19.3.9 Displays - VDU 
 

(1) VDU displays of system schematics showing status (typically by colour) 
of: 

(a) pumps running/shut down 

(b) motorised valves open/closed 

(c) manual valve locations on the system and valve status where 
valve position indication is fitted 

(d) Sha Chau isolation valve status 

(e) flow rate, pressure and temperature for receipt and delivery 

(f) storage tank level and status 

(g) ESD status 

(h) discharge arm over-reach 

(i) discharge arm over-reach unchecked 

(j) power meter and main circuit breaker on supply switchboard 

(k) Filter water separators differential pressure 

 

All VDU display units are to be powered by UPS. 
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19.3.10 Reports 
 
 (1) Hard copy print out in real time of: 
 

(a) any event outside set limits (e.g. tank High alarm) 
(b) any routine event (e.g. pump starts, valve closes) 
(c) daily/hourly total volume and flowrate for receipt and delivery 
(d) pressure and temperature for receipt and delivery 
(e) leak detection report as applicable 
(f) ESD report 
(g) Over-reach  
(h) hours run for each pump 

 

19.3.11 Routine Operator Inputs 
 
 (1) Pump Control 
 (2) Manually nominating tanks for filling and delivery 
 (3) Key reset after emergency shut down 
 (4) Operate valves 
 (5) Operate ESD isolating valves 
 (6) Drain Down Tank emptying 
 (7) Product Recovery Tank emptying 
 (8) Set and initiate back loading sequence 
 (9) Set and initiate direct transfer sequence 
 (10) Operate Jetty foam monitors and CCTV system 
 (11) Revert to full manual operation if necessary 
 
Emergency Shutdown System (ESD) 
 
19.3.12 ESD System Objectives 
 

(1) The ESD System shall be designed and engineered to be a failsafe, 
hardwired and separate unit within the SDADA system which unit 
within the SCADA system which will provide receipt and delivery 
emergency shutdown to ensure: 

 
(a) Safety to personnel. 

(b) Prevent damage to the facility. 

(c) Protect the environment. 

(d) Prevent damage to third party equipment. 

(e) Maintain control of a potential emergency, or emergency 
condition. 

(f) Limit and contain emergency situations. 

 
Specific ESD Philosophy 
 

19.3.13 General 

 (1) The shutdown philosophy is considered in three (3) separate 
sections: 

 
(a) Receipt of fuel from the jetty. 
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(b) Within the Tank Farm facility. 
(c) Delivery of Product to the Airport. 

 
 (2) A cause and effect chart shall be developed as part of the detailed 

engineering.  
 
 (3) The shutdown philosophy shall be a part of the HAZOP which shall 

be part of the detailed engineering. 
 
 (4) Manually operated ESD buttons are considered to be separate 

from normal equipment controls – e.g. manual pump start or local 
valve actuation buttons. Manual ESD buttons must be at least 
15m away from the area of potential hazard and easily accessible. 
In general the buttons shall be placed in close vicinity to fire 
hydrant cabinets. 

 
 (5) Initiation of an ESD must not interrupt or depend on interrupting 

the main electricity supply. 
 

19.3.14 Receipt of Fuel from the Jetty 
 

As minimum the following shall instigate an emergency shutdown to close 
valves on the receiving lines from the Jetty to the Tank Farm, designated 
as “emergency shutdown valves”: 

 
  (1) Actuation of a fire alarm 
 
  (2)  Manual operation of the appropriate ESD buttons in the Jetty. 
 
  (3) High high level alarm on the main storage tanks. 
 
  (4) Initiation of ESD of the receipt line shall not shutdown the Tank 

Farm delivery facilities. 
 
 
19.3.15 Within The Tank Farm Facility 
 

 Emergency Shut Down (ESD) 
 

(1) Tripping an ESD button within the Tank Farm causes pumps to 
stop (if running), closely followed by closure of the main outlet or 
inlet ESD valves, as appropriate. 

 
(2) Pumps cannot be restarted and valves cannot re-open until the 

lock out system is reset in control room. 
 
(3) Status of ESD valves is monitored and displayed. 
 
(4) The zone in which an ESD is manually or automatically actuated 

is displayed. 
 
  (5) As a minimum the following shall instigate an emergency 

shutdown of the facility and close those valves designated as 
“emergency shutdown valves”: 
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(a) Manual operation of the appropriate ESD buttons. 

(b) Actuation of a fire alarm. 

 
  (6) This will shut down the entire Tank Farm, including the receipt and 

delivery system. 
 
19.3.16 Delivery of Product to the Airport 
 
 (1) The Delivery Lines extend from the pump outlet to the Tie-ins for 

the sub sea lines. There are also connections for back loading off 
specification product and for flushing the receiving lines. 

 
 (2) Pressure transmitters shall be installed on all delivery lines. 
 
 (3) In the event of sudden pressure drop an ESD will automatically 

occur, the pumps shall stop, and the designated shutdown valves 
downstream of the filters will close. Valves should not reach the 
fully closed position while the pumps are still running. 

 
 (4) Manual operation of appropriate ESD buttons will also stop the 

pumps and close the designated shut down valves. 
 
 (5) Neither of these events will interrupt product receipt. 
 
 (6) Activation of an ESD from the AFSC will close the ESD valves on 

the delivery lines. 
 
19.3.17 ESD Valves 
 
 (1) All valves designated as ESD shall have fail safe operation. 
 
 (2) Where ESD valves are normally operated under electrical power 

they shall have a secondary means of operation for fail-safe mode. 
 
 
 
 
 
19.3.18 Drainage ESD Valves 
 

The main drainage outlet through the seawall will be fitted with a separate ESD 
valve to prevent product flow into the sea in the event of a catastrophic failure.  
This ESD system shall be activated from the control room only. 

 
19.3.19 Quick Release System for Vessel Berthing 
 

A quick release system is adopted for vessel berthing at the Jetty. It consists of 
quick release hooks at berthing and mooring dolphins, which are controlled by 
remote release console located at Control Room inside Operations Building. 
The console will provide the status indication and release operation for the 
hooks. In case there is a fire on the vessel or jetty, the hooks will be activated to 
provide “quick release” to the vessel away from the jetty. 
 
All loading arms will be disconnected prior to hook release, unless there is an 
extreme emergency. 
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19.4 MATERIALS 
 
19.4.1 SCADA General 

 
All instruments, valves and equipment will be connected to a central Supervisory 
Control and Data Acquisition System (SCADA). The SCADA will be computer 
based and will allow operation of the facility from the control room. A back up 
monitor will be provided in the case of failure of the primary system. 
 
The SCADA system includes two portions, the first portion is located at the PAFF 
and the second portion is located in the existing EAFSS control room. 
Information will be transmitted to and from the existing EAFSS via a leased data 
cable, this connection will provide the operator at the EAFSS with the ability to 
activate the emergency shutdown valves and so stop the pumps at the new 
facility. 
 
The SCADA system will allow the operator in the control room to monitor all 
major equipment and to activate valves and pumps. Generally it is not proposed 
to have pumps start automatically, as there are only a limited number of pumps 
these will be activated from the control room by the operator. 

 
Under diesel generator backup power, it shall be possible to operate the facility 
manually, both for receipt and transfer of fuel by using minimum one pump. 

 
19.4.2 Main Control Centre 
 

 The system at the PAFF will consist of two Operator Workstation (OWS) in the 
control room and two servers located in the control room. The OWS will connect 
to the server via a standard Fast Ethernet connection and provide the operator 
interface to the plant process for control and monitoring purpose. The server will 
communicate with the field I/O hardware via the industrial standard network to 
the 

 
i) Field Instruments 
ii) Tank Gauging System 
iii) Leak Detection System 
iv) Cathodic Protection System 
v) ESD System 
vi) FS System 
vii) Remote server located at EAFSS control room via telephone leased line 

 
 The I/O in PAFF will be distributed inside two control panels. 

 
i) I/O panel located in the electrical room 
ii) Remote I/O located in tank farm pillar box (as required) 
iii) IP66 stainless steel 314 panel located outside at the jetty 

 
19.4.3 Connection to Existing System 
 

The system in EAFSS will consist of one OWS and one server located inside the 
AFSC control room. The OWS connect to the server via the standard fast 
Ethernet connection and provide the operator interface to the plant process for 
control and monitoring purpose. The server will communicate with the existing 
Tank Farm OWS for gathering of necessary data, and it also connects to the 
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remote server via leased data line for data exchange. The data line will have a 
capacity of 9.6 Kbps and will have in built line redundancy for greater availability. 

 
In order to integrate the new system into the existing Tank Farm, modification 
works of the existing UCOS System will be undertaken in the following areas: - 
 
i) OWS workstation logic located in AFSC control room 
ii) FCU Logic for Jetty FCU 
iii) I/O for valves status for this contract located Sha Chau Jetty 

 
Two (2) additional communication ports shall be provided should data acquisition 
be required by others. 

 
19.4.4 Backup 
 

The data held on the control system will be backed up by tape drives, the 
frequency of the backups will be determined by the operator. 

 
19.4.5 Security 
 

Access to the SCADA servers will be restricted by password. 
 

19.4.6 Telephone Services 
 

(1) External communication will consist of: 
 

(a) 3 direct lines (1 fax) 
(b) 4 lines to internal exchange 
(c) 2 dedicated secure data lines for SCADA with alternative routes to 

the AFSC. 
(d) 1 broadband internet connection 

 
(2) Communication to Sha Chau will be by the existing AFSC microwave link. 
 

19.4.7 Radio Communication 
 

Radio communication will be available to operational and security staff. The 
design of the radio communication should be suitable for use in tank farm and 
jetties. 

 
19.4.8 Direct Links 
 

Direct links to the Fire Service Control Centre and the Towngas control centers 
will be provided. 

 
 
19.5 DESIGN AND ANALYSIS METHODS 
 
19.5.1 Design Packages 
 

The detail design will be completed in the following design packages 
 
SCADA - PAFF/XX/01/DSG/E/1901 
Telephone System - PAFF/CS/01/DSG/E/1902 
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19.6 INPUT DATA AND MAIN INTERFACES 
 
19.6.1 Authority’s Design Requirements (refer to Appendices) 
 
19.6.2 Franchisee’s Design Proposals (refer to Appendices) 
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Contract Drawings 
 

Impermeable Lining Leakage Detection System 
- PAFF/BA/02/DWG/C/1705 Revision 3 Tank Farm Fuel Tank 

Foundations – Sections and Details of Ring Beam (sheet 1 of 2) 
 

Emergency Shut Down System and High High Level Switch 
- PAFF/LC/02/DWG/E/0715 Revision 2 ESD Button Location and 

ESD Button/HHLS Schematic 
- PAFF/LC/02/DWG/M/0203 Revision 9 Receipt P & ID 
- PAFF/LC/02/DWG/M/0204 Revision 7 Product Storage P & ID (No. 

1 of 3) 
- PAFF/LC/02/DWG/M/0205 Revision 4 Product Storage P & ID (No. 

2 of 3) 
- PAFF/LC/02/DWG/M/0206 Revision 5 Product Storage P & ID (No. 

3 of 3) 
- PAFF/LC/02/DWG/M/0202 Revision 7 Jetty P & ID  
- PAFF/LC/02/DWG/M/0207 Revision 16 Transfer Pump P & ID  
- PAFF/LC/02/DWG/M/0209 Revision 5 Sha Chau Jetty Modification 

P & ID  
- PAFF/LC/02/DWG/M/0213 Revision 6 Oil / Water Separator 

Drainage Tank Farm Utility Flow Diagram 
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Photographs 
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Tank High High Level Alarm 
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Emergency Shutdown Points 
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Installation of the leak detection system under 
the fuel tank 

Receipt chamber for leak detection pipe outlet at bottom of fuel tank 
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Leak detection pipe outlet chamber at base of fuel tank 
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Technical Information for ESD System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Concrete bund 
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ESD Breakglass 
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Instrumentation for Tank Gauging, Level Switches, Temperature 
Elements and Ultrasonic Flow Transmitters  
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Flowmeters, Pressure Transmitters, Pressure Switch, 
Temperature Transmitter,   
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SCADA Screen Shots of ESD System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(D) 

Table 1 EP Condition 3.5 (d) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 d) 

2 EIA Requirements Extract from the Environmental Impact Assessment Report; 
section 3 clause 3.3, section 6, clause 6.1.1, section 8 clause 8.4.3 
and section 16 clause 16.1.3 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items (vii) and (xvii), Schedule F - Appendix 7 
item (m), Schedule F - Appendix 7 clause 2.1 and Franchisee 
Requirements Clause 1.05 item (a) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10, section 3 and section 3.2 

a) For the defensive fenders: 

- PAFF/MA/03/DWG/C/2009 Revision 3 General: Typical 
Sections for Vessels at Berth 

- PAFF/MA/03/DWG/C/2020 Revision 3 Loading Platforms: 
General Arrangement - LP1 

- PAFF/MA/03/DWG/C/2021 Revision 3 Loading Platforms: 
General Arrangement - LP2 

- PAFF/MA/03/DWG/C/2125 Revision 0 Walkways: 
General Arrangement 

-  PAFF/MA/03/DWG/C/2070 Revision 7 Berthing 
Dolphin: General Arrangement and Key Plan 

5 Contract 
drawings 

(b) For the coupling points with slop collection utilities 
connecting to oil interceptors:  

- PAFF/LC/03/DWG/C/0258 Revision 2 Jetty Pipe Support  

- PAFF/MA/03/DWG/C/2022 Revision 1 Loading Platforms: 
Precast Element Key Plan - LP1 

- PAFF/MA/03/DWG/C/2023 Revision 0 Loading Platforms: 
Precast Element Key Plan - LP2 

- PAFF/MA/03/DWG/C/2025 Revision 3 Loading Platforms: 
Deck Plan - LP1  

- PAFF/MA/03/DWG/C/2026 Revision 3 Loading Platforms: 
Deck Plan - LP2 

- PAFF/MA/03/DWG/C/2035 Revision 0 Loading Platforms: 
Precast Pilecap, Oil Interceptor & Water Supply Dimensions 

- PAFF/BA/02/DWG/C/1460 Revision 3 Drainage System 
for Jetty OLP1 and OLP2 

6 Design Report Design requirements for Drainage Design (including 
drawings) for the oil interceptor 

7 Technical 
information 

Technical information from the fender supplier (Trelleborg) 

8 Photographs  Photographs of the completed works 
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Environmental Permit Requirement 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements :- 
 

d)              Installations at the Jetty 
  

The jetty shall be installed with defensive fenders and coupling points with slop 
collection utilities connecting to oil interceptors. 
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Environmental Impact Assessment Report Requirement 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
 

3.3 Berthing Jetty 
 
3.3.1 The PAFF requires the construction of a twin berth jetty.  This will be sited 

approximately 200m offshore with no direct access to shore.  The two end to 
end berths would run approximately parallel to the quay wall and fuel tanker 
berthing would be provided on the sea facing side. The main activity at the jetty 
will be unloading of the tankers to the storage tanks in the tank farm.  Two 
unloading arms on one berth and three unloading arms at the other berth will be 
provided to unload the fuel at each berth.  Fuel lines and services will run to 
shore through submarine pipes and cabling protected by rock armour not 
protruding above the existing seabed, so as to provide marine access to other 
facilities adjoining the tank farm. Details of the jetty are provided in Figure 3.2c. 

 
3.3.4     Two defensive fender piles have already been installed on the on shore side of 

the jetty to prevent any possible collision from small craft straying into the 
prohibited area.  Coupling points on the ship would be provided with slop trays 
to catch occasional minor spills of unloaded fuels during coupling and de-
coupling and the vessels will deal with the spills. 

 
6. WATER QUALITY ASSESSMENT 

 
6.1.1 Operational Phase 
 
6.1.1.2  Other mitigation measures recommended for the operational phase include the 

following. These measures are also summarised in the Environmental 
Mitigation Implementation Schedule in Appendix B: 

 
♦ routine losses and spills will also be prevented through design.  Coupling 

points on the jetty will be protected with slop collection utilities; 
 
8. LANDSCAPE AND VISUAL ASSESSMENT 

 
8.4.3 Berthing Jetty 
 
8.4.3.1 The PAFF requires the construction of a twin berth jetty.  This will be sited 

approximately 200m offshore with no direct access to shore.  The two end to 
end berths would run approximately parallel to the quay wall and fuel tanker 
berthing would be provided on the sea facing side. The main activity at the jetty 
will be unloading of the tankers to the storage tanks in the tank farm.  Two 
unloading arms on one berth and three unloading arms at the other berth will be 
provided to unload the fuel at each berth.  Fuel lines and services will run to 
shore through submarine pipes and cabling protected by rock armour not 
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protruding above the existing seabed, so as to provide marine access to other 
facilities adjoining the tank farm. Details of the jetty are provided in Figure 3.2c. 

 
8.4.3.4  Two defensive fender piles have already been installed on the on shore side of 

the jetty to prevent any possible collision from small craft straying into the 
prohibited area.  Coupling points on the ship would be provided with slop trays 
to catch occasional minor spills of unloaded fuels during coupling and de-
coupling and the vessels will deal with the spills. 

 
16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
16.1.3    The risk of losses and spills from the jetty will be minimised through design to 

international standards.  Vessels coupling points will be protected with slop 
collection utilities.  Auxiliary tanks will be installed at the tank farm for 
recovered fuel and slops.  Oily drainage systems and slop collection systems 
will connect to an oil/water separator before water is discharged. 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(a) Marine Receipt Facility jetty including foundations/piling, berthing 

and mooring dolphins, loading platforms, bollards, fenders, loading 
arms, pipework, electrical and mechanical services and associated 
fire protection; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
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 The latest versions of the standards and regulations shall be used. In the event 

that there is not an appropriate standard then additional standards will be agreed.  
Also, in the detail design additional standards may be referenced for specific 
items. 

 
 

3. MARINE STRUCTURES 
 
3.1 GENERAL 
 
3.1.1 Marine Structures consist of the two receiving jetties, associated berthing and 

mooring dolphins. The structure is approximately located 200m away from 
existing seawalls (offshore) and 150m between the protective dolphin structure 
at the northwest end of the PAFF and the boundary with Shiu Wing Steel 
measured in a direction normally parallel to the existing sea wall. 

 
 The structure shall consist of a reinforcement concrete frame and slab 

supported by both vertical and raking piles to transfer the vertical and lateral 
loads to pile founding level.  Piles will be driven steel piles with partial concrete 
infill.  The steel pile will be considered as sacrificial above 3 metres below the 
seabed. 

 
 The piles are Circular Hollow Sections (CHS) filled with reinforced concrete 

down to a minimum of 4m below the seabed or dredged level (whichever is the 
lowest).  The reinforced concrete infill is provided to transfer the load from the 
structure to the unfilled part of the pile via bonding between the lower part of 
the reinforced infill and the embedded section of the steel piles.   No corrosion 
protection is provided for the piles. 

 
3.1.2 The northern berth will receive vessels in the range of 10,000 DWT to 50,000 

DWT and the southern berth will receive vessels in the range of 10,000 DWT to 
80,000 DWT.  Each berth will have a central loading platform fitted with loading 
arms and remotely operated foam monitors on towers.  The flow rates in the 
loading arm shall be limited to 5m/sec for normal operation. Weather protection 
kiosk will be provided on each berth.  Services between the tank farm and jetty 
will include power, communications, and fire water and foam line. 

 
The loading platforms and mooring dolphins will be connected by structural 
steel walkways which will also carry power cables, communications cables and 
fire service pipelines.  Fuel lines between berths and between the jetty and 
tank farm will be subsea. 
 

 Sewerage holding tank is designed to collect the sewage waste from the toilet 
in the kiosk. Specialist contractor with vessel will be employed for the removal of 
sewage from the holding tank and dispose to an approved disposal site. 
 
 
Fire services and power will be supplied and controlled from the tank farm. 
 
Landings will be available at the rear of each loading platform for service and 
fire boats.  The maximum size fire boat will be 650DWT and will require a berth 
of no less than 50 metres. 
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The outer most mooring dolphins will be protected from an errant 6,000 DWT 
vessel travelling at a velocity not exceeding 1 m/s by a sacrificial pile structure. 

 
Berthing and Mooring Loads: 
 
 (a) Berthing reactions to be calculated in accordance with Clause 4.13 the 

Hong Kong Port Works Manual.  Accident loading (100% berthing energy) 
to be considered on all berthing dolphins (i.e. The accidental berthing will 
be considered with a factor of safety of 2.0 on normal berthing). 

 
 (b) Berthing velocities shall be in accordance with BS 6349: Pt4 Cl 4.6 and 

Figure 1 [navigation condition – C up to 10° )] for all vessels. 
 

(c) The design vessel shall be: 
 
(i) tanker berths from 10,000 and up to 80,000 DWT 
 
(ii) fireboat up to 650 DWT with a berthing face of 35 metres, with a 

minimum berth length of 50 metres. (Confirmed Meeting with FSD 9 
June 2003) 

 
  (d) Consideration will be given to vessel shape and fender unit spacing in 

respect to assessment of number of fenders being loaded simultaneously. 
 

(e) Fenders shall be selected to provide a maximum face pressure of 20 
tonnes per metre2 for normal berthing and of 40 tonnes per metre2 for 
accidental berthing. 

 
 (f) Berthing angle to be assumed at 10° for the tanker berths and 10° for the 

fire berth. 
 
 (g) The mooring system shall be designed in accordance with BS 6349: Pt4 

and OCIMF Mooring Guidelines.  The average hourly wind speed shall be 
15ms-1 

 
 (h) Maximum angle of bollard pull to be 30° above and 20° below the horizontal, 

acting in an 120° arc from the quay/jetty face.  During the detailed design 
phase a review of these angles will be undertaken. 

 
 (i) Mooring loads, including those induced by current and wind forces, to be 

assumed to act simultaneously to give the most adverse effects. 
   

(j) Quick release hooks will be used on the berths to allow emergency release 
of vessels. 

 
 (k) A doppler radar mooring system is required. 
 

 
3.2 CODES AND TECHNICAL STANDARDS 
 
 The latest amendments of the References listed in Section 1.10 shall be used 

for the designs with the addition of 
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• EAU: Recommendations of the Committee for Waterfront Structures, 
Harbours and Waterways Loadings. 
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Contract Drawings 
 

For the defensive fenders: 
- PAFF/MA/03/DWG/C/2009 Revision 3 General;: Typical 

Sections for Vessels at Berth 
- PAFF/MA/03/DWG/C/2020 Revision 3 Loading Platforms: 

General Arrangement – LP1 
- PAFF/MA/03/DWG/C/2021 Revision 3 Loading Platforms: 

General Arrangement – LP2 
- PAFF/MA/03/DWG/C/2125 Revision 0 Walkways: General 

Arrangement 
- PAFF/MA/03/DWG/C/2070 Revision 7 Berthing Dolphin: 

General Arrangement and Key Plan 
 

For the coupling points with slop collection utilities 
connecting to oil interceptors: 

 
- PAFF/LC/03/DWG/C/0258 Revision 3 Jetty Pipe Support 
- PAFF/MA/03/DWG/C/2022 Revision 1 Loading Platforms: 

Precast Element Key Plan – LP1 
- PAFF/MA/03/DWG/C/2023 Revision 0 Loading Platforms: 

Precast Element Key Plan – LP2 
- PAFF/MA/03/DWG/C/2025 Revision 3 Loading Platforms: 

Deck Plan – LP1 
- PAFF/MA/03/DWG/C/2026 Revision 3 Loading Platforms: 

Deck Plan – LP2 
- PAFF/MA/03/DWG/C/2035 Revision 0 Loading Platforms: 

Precast Pilecap, Oil Interceptor & Water Supply 
Dimensions 

- PAFF/BA/02/DWG/C/1460 Revision 3 Drainage System for 
Jetty OLP1 and OLP2 
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Design Report – Drainage Design 



















 16

 
 
 
 
 
 
 
 
 
 

Fender Information 
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Photographs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



 18

Defensive Fenders 
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Slop Collection 

 
 

Concrete bund around marine loading 
arms area 

Concrete bund around marine loading 
arms area 

Marine loading arms 
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Concrete bund 

Collection point for oil 
interceptor 

Oil Interceptor 

Collection point for oil interceptor 



 

1 ENVIRONMENTAL DESIGN AUDIT – EP CONDITION 3.5(e) 

Table 1 EP Condition 3.5 (e) - Summary of the document 

 Content Remarks 
1 EP Condition Extract from the Environmental Permit No. EP-262/2007/B 

Condition 3.5 e) 

2 EIA Requirements Extract from the Environmental Impact Assessment Report; 
section 3 clause 3.1 and clause 3.4, section 6, clause 6.7.2.1, 
section 11 clause 11.3.1 and section 16 clause 16.2.7 

3 Design 
Requirements 

Extracts from the contract documents; Franchise Agreement - 
Schedule C items C1.2 and (i) and Franchisee Requirements 
Clause 1.05 item (c) 

4 Design 
Requirements 

Extracts from the Design Premise including standards and 
references; Section 1.4, section 1.10 and section 7 

5 Contract 
drawings 

Submarine Pipeline 

- PAFF/LC/04/DWG/C/0408 Revision 1 Subsea Pipeline 
Cross Section and Field Joint Details 

6 Photographs  Photographs of the completed works 

7 Technical 
information 

Technical information: 

a) Dragged Anchor and Dropped Objects Protection 
Report 

b) Rock Armour and Rock Fill 

8 Justification Drawing PAFF/LC/04/DWG/C/408 shows the sub-sea 
pipelines in accordance with the arrangement as shown in 
Figure 5 of the Environmental Permit No. EP-262/2008/B.  
The sub-sea pipelines have been installed in a dredged trench 
and have been buried at least 3m below the seabed level and 
covered with preotective armour rock layer of at least 1.2m 
thick.  The protective armour rock layer is not allowed to 
protrude above the seabed. 
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Environmental Permit Requirement 
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Environmental Permit No. EP-262/2007/B 

環境許可證編號 EP-262/2007/B 
  

ENVIRONMENTAL IMPACT ASSESSMENT ORDINANCE 
(CHAPTER 499) 

SECTIONS 10 AND 13 
  

環境影響評估條例 
(第 499 章) 

第 10 及 13 條 
  

ENVIRONMENTAL PERMIT TO CONSTRUCT AND OPERATE 
A DESIGNATED PROJECT 

  
建造及營辦指定工程項目的環境許可證 

 
3. Submissions or Measures during the Construction of Certain Parts of the 
Project 

  
Measures to Prevent Risk to Life, Fuel Spillage, Land Contamination and Water 
Quality Impact during Operation 

  
3.5               The Permit Holder shall, at least one month before commencement of implementation of 
the measures to prevent risk to life, fuel spillage, land contamination and water quality impact 
during operation of the Project, deposit with the Director four hard copies and one electronic copy 
of the detailed design showing details of the measures to be used in the Project. Before 
submission to the Director, the detailed design shall be certified by the ET Leader and verified by 
the IEC as conforming to the information and recommendations contained in the approved EIA 
Report (Register No. AEIAR-107/2007). The measures shall include, but not be limited to, the 
following requirements :- 
 

e)              Sub-sea Pipelines Protective Measures 
  

The sub-sea aviation fuel transfer pipelines shall be properly designed and 
constructed to prevent or minimize any damage or leakage risk. The sub-sea 
pipelines shall be protected in accordance with the arrangement as shown in Figure 
5 of this Permit. The sub-sea pipelines shall be buried at least 3m below the seabed 
level and covered with protective armour rock layer of at least 1.2m thick. No 
protective armour rock layer shall be protruded above the seabed. 
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Environmental Impact Assessment Report Requirement 
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3 DESCRIPTION OF PROJECT AND ASSUMPTIONS 
 
3.1 Background 
 

3.1.1 It is proposed that the PAFF will be located at an undeveloped reclaimed 
shoreline site at Tuen Mun Area 38.  It will consist of the following major 
elements:   

 
♦ a jetty with two berths, which together will accommodate a full range of 

vessels from 10,000 to 80,000 dwt vessels; 
♦ a tank farm with gross aviation fuel tankage capacity of 264,000m3 on 

commissioning and an ultimate tankage of about 388,000m3 as well as 
pumps and associated facilities; 

♦ on site operational facilities including offices; 
♦ 500mm diameter twin subsea pipelines to transfer the fuel to the aviation 

fuel system at the airport.  
 

3.4 Pipeline 
 
3.4.1 A short buried submarine twin pipeline will connect the reception jetty to the 

onshore tank farm, together with the utilities required for the jetty.  The fuel 
from the jetty to the tank farm will be transferred at a rate of 3,500m3 per hour.  
It is proposed that the fuel would then be delivered to the airport site by means 
of further buried twin subsea pipelines which would connect to the existing 
facility at Sha Chau.  The total length of the pipelines would be about 4.8km 
including a 400m stretch within the Lung Kwu Chau and Sha Chau Marine Park 
in the approach to the existing AFRF pipeline. 

 
3.4.2 The twin pipelines would each have an outside diameter of 500mm. The 

pipelines will be operated at a pressure of 30 barg (gauge pressure) and have a 
pumping rate of 30,000m3 per day or 1,500m3 per hour based upon 20 hours per 
day of pumping.  It is assumed that these would be continuously welded, 
encased in concrete and lowered into a trench of 3m depth to protect against 6 to 
22 tonne anchors.   Future dredging activities are planned along the pipeline 
route for a coal berth for CLP in Urmston Road and, therefore, in this section of 
the alignment, the pipeline depth will be increased to about 6.5m below seabed.  
In both cases, the trench would then be backfilled with graded stones and rock 
armour to protect the pipelines.  Schematic illustrations of the proposed 
pipelines and utilities from the jetty to shore and from the tank farm to the 
connection with the AFRF at Sha Chau are provided in cross sections (A) and 
(B) respectively in Figure 3.3. 

 
3.4.3 The pipeline from the PAFF to the existing AFRF would be connected by being 

brought up one of the existing dolphin piles and flanged together with the 
existing pipeline using a new valve arrangement incorporated in-between. 
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3.4.4 The trench is assumed to be formed by a combination of trailer suction hopper 
dredger for the deeper areas in Urmston Road and by grab dredging for the 
remaining length.  Graded rock would be subsequently placed either down pipe 
directly into the trench or lowered by grab. The proposed outline construction 
method for the placing of the rock armor is provided below: 

 
♦ The submarine pipelines are protected from dragging anchors by layers of 

large crushed rock up to 700mm in size. The crushed rock will be quarry 
rock without clay or silt contamination minimising any release of 
additional sediment load to the surrounding waters;  

♦ It is proposed to use a target barge, hopper barges, and derrick lighters for 
the backfilling work; 

♦ Position of the target barge will be controlled by DGPS (Differential 
Global Positioning System). The barge will be held in position with 4 
mooring lines; 

♦ The first layer of material over the submarine pipelines will be Grade 
200mm bedding layer.  This layer of rock will be placed by hopper barge 
in shallow (less than 10 metres) water depth areas. A derrick lighter will 
be used for placing the protection layer at section where the water depth 
exceeds 10metres; 

♦ When the target barge is set to correct position, the hopper barge or 
derrick lighter will be moored to the target barge and backfill of rock will 
commence; 

♦ The protection berm will be checked by echo sounding to ensure sufficient 
rock cover is provided before placement of Grade 700mm rock fill layer in 
a similar manner; 

♦ A derrick lighter will trim the rock to the required profile, to ensure no 
rock protrudes above the original seabed level; 

 
♦ Intermediate surveys by echo and chain soundings will be conducted to 

verify the rock profile; and. 
♦ On completion of rock dumping work, a hydrographic survey will be 

carried out to verify the profile of the rock armour complies with the 
design requirements. A copy of final survey will be transmitted to the 
Marine Department and the Lands Department for their records. 

 
6.                       WATER QUALITY ASSESSMENT 
 
Mitigation Measures 
 
6.1.1 Operational Phase 
 
6.1.1.1 The single most important mitigation measure in the operational phase is the 

placement of a rock armour protective layer positioned to cover the pipeline but 
not protrude above the sea bed.  This will prevent possible mechanical damage, 
for example from trailing anchors or trawling nets. To provide additional 
security it is recommended that the pipeline shall be fitted with a leak detection 
system. The system shall be monitored on a 24 hour basis by the control centre 
at the Tuen Mun Area 38 site.  In the unlikely event of any failure this warning 
system should trigger the emergency shutdown 
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11 FUEL SPILL RISK ASSESSMENT 

11.3 Mitigation Measures  
 
11.3.1  The mitigation measures identified here are also summarised in the 

Environmental Mitigation Implementation Schedule in Appendix B.  All 
elements of the fuel handling, storage and transportation system will be 
designed to minimise the risk of failure and resultant leaks and spills to the 
lowest practicable level.  Tanks in the tank farms will be constructed in a 
bunded area surrounding the tanks which will have an ultimate (2040) 
collection capacity of at least 150% of the volume of the largest tank in the 
bund to contain any fuel spills.  Emergency shut down valves shall be 
installed within the wider site storm drainage system to provide for further 
emergency retention of spillages.  Protection against leaks from the bottom of 
the tanks is achieved by the installation of an impermeable membrane in the 
tank foundation beneath the tank bottom.  In respect of the pipeline, besides 
protection of the pipeline being covered with a protective rock armour layer, 
integrated methods of control will also be built into the design of the pipeline. 
A leak detection system will be installed to provide early detection of any leak 
and at the first sign of a pressure drop, would instigate an automatic shut-off 
system. Contingency plan procedures will require investigation and immediate 
action to stem the release, as described below.   

 
 
16. SUMMARY OF ENVIRONMENTAL OUTCOMES 
 

Design 
 
 
16.2.7   One of the most important mitigation measures is the placement of a rock armour 

protective layer positioned to cover the pipeline but not protrude above the 
seabed.  This will prevent possible mechanical damage, for example from 
trailing anchors or trawling nets. To provide additional security it is proposed 
that the pipeline shall be fitted with a leak detection system. This system shall 
be monitored on a 24-hour basis by the control centre at the Tuen Mun Area 38 
site.  In the unlikely event of any failure this warning system would trigger 
emergency shutdown. 
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Franchise Agreement Schedule C 
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EPC – Franchisee’s Requirements 
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LEIGHTON CONTRACTORS (ASIA) LIMITED Permanent Aviation Fuel Facility Design 
 

PROJECT: PERMANENT AVIATION FUEL FACILITY 
 
 
 
 
CLIENT: ECO AVIATION FUEL DEVELOPMENT LIMITED 

 
 

DESIGN PREMISE 
 
 
1.4 SCOPE OF WORKS 
 

(1) The Works to be executed shall include the design, construction, and 
commissioning, of the following major items: 

 
(c) Under seabed twin piggable fuel pipelines from jetty to tank farm 

and from tank farm to the Existing Aviation Fuel System with 
connection to the existing submarine pipeline including cathodic 
protection, leak detection system and pig traps at the tank farm; 

 
1.10 DESIGN REFERENCES 

 
 The basic references for the designs shall be as given in the Franchisee’s 

Agreement and the EPC Contract. 
 
 In order to standardize the application of the standards and codes, the following 

broad guidelines will be adopted.  These broad standards reference the 
appropriate back up standards for materials and specialist areas. 

 
 General Hong Kong Building Codes of Practice including 

Fire Service Regulations, Port Works Manual, Oil 
Storage etc. 

 
 Civil and Building Works Hong Kong Civil Engineering Specification as 

augmented by the EPC Particular Specification. 
 
 Process Works  American Petroleum Institute (API) 

     American Society of Mechanical Engineers (ASME) 
 
 Hazardous Areas  Institute of Petroleum Guidelines (IP) 
 
 Electrical   British Standards (BS) 
 
 Berth Design   Oil Companies International Marine Forum (OCIMF) 
 
 Fire Services National Fire Protection Association (NFPA)                     

augmented with IP 19 
 
 Cathodic Protection  British Standards 
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 The latest versions of the standards and regulations shall be used. In the event 
that there is not an appropriate standard then additional standards will be agreed.  
Also, in the detail design additional standards may be referenced for specific 
items. 

 
7. SUBSEA PIPELINES 
 
 
7.1 GENERAL 
 
 Subsea pipelines consists of the twin 500 diameter aviation fuel lines for Tuen 

Mun Area 38 to the existing facility at Sha Chau and the fuel and services lines 
that connect the proposed receival facility to Tuen Mun Area 38. 

 
7.1.1 The subsea pipelines shall consist of 
 

Line A – a single 500 DN line between the jetty berths 
Line B – a single 500 DN line from each berth to the tank farm 
Line C – twin 500 DN lines from the tank farm to Sha Chau 
Line D – service lines from the tank farm to jetty  

• electric power 
• fire water 
• foam concentrate       sizes to be confirmed in the detail 

design. 
• communications 

 
 
7.2 CODES AND TECHNICAL STANDARDS 
 

 a.  API 5L Specification for Line Pipe 
 b.  ASME B31.4 Liquid Transportation Systems for Hydrocarbons, 

Liquid Petroleum Gas, Anhydrous Ammonia and 
Alcohols .Note : NDT (radiography where possible) of 
welds to be minimum 10% for above ground welds 
and 100% for buried and subsea 

 c. API 1104 Welding / NDT / Fabrication 
 
 
7.3 SPECIFIC CRITERIA 
 
7.3.1 Anchor Protection, will be confirmed with the Marine Department during detail 

design, the current proposal is to provide 
• 22 tonne anchor protection across Urmston Road to the extent of the 

likely future channel 
• 12 tonne anchor protection in waters shallower than 10 metres 
• 6 tonne anchor protection between the jetty and seawall where vessel 

access is restricted. 
 
7.3.2 Burial Depth across Urmston Road is set at –26.5 m PD, the extent of the length 

of pipe line to be buried at this depth will be confirmed with the Marine 
Department 

 
7.3.3 (Not used.) 
 
7.3.4 Leak detection 
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 The existing COWI leak detection system operating at the existing AFSC is to be 
upgraded to include the subsea pipelines of the PAFF (refer Design Package 
PAFF/XX/04/DSG/E/1702). 

 
7.3.5 Cathodic Protection 
 The subsea pipelines will be protected by a cathodic protection system (ref. 

Design Package PAFF/XX/04/DSG/E/2301). 
 
7.3.6 Sha Chau Tie In 

The tie in at Sha Chau shall be programmed to allow one line from Sha Chau to 
the Airport to be operational at all times.  The structural connection details at Sha 
Chau shall be approved by the Buildings Department. 

 
 
7.4 MATERIALS 
 
7.4.1 Pipe material shall be API 5L SAW pipe suitable for the operating pressure, the 

minimum requirements are 
 

Line A and B 
 

• DN 500 API 5Lx42 or Grade B SAW Pipe 
• ASME B16.5 Class 150 Flanges 
• Test pressure 28.5 bar or 150% of maximum operating pressure 
• Lines to be piggable by an intelligent pig  
• Pipe bends to be a minimum of 5D radius 

 
Line C 

 
• DN 500 API 5Lx42 or Grade B SAW Pipe 
• ASME B16.5 Class 300 Flanges 
• Test pressure 62.5 bar 
• Line to be piggable by an intelligent pig 
• Pipe bends to be a minimum 5D radius 

 
Line D (fire water and foam concentrate line) 
• HDPE pipe material in subsea sections 
• Ductile iron, black carbon steel and stainless steel 312 in exposed 

sections. 
 
 
7.5 DESIGN AND ANALYSIS METHODS 
 
7.5.1 Pipeflow Analysis: Applied Flow Technology Mercury 5.0, Intelligent sizing 

for incompressible flow piping and ducting. 
 
7.5.2 Surge Analysis: Applied Flow Technology Impulse 2.0 Waterhammer 

modeling in piping systems. 
 
7.5.3 Armouring protection of the pipe line will be reviewed and the option of carrying 

out model studies reviewed 
 
7.5.4 Design Reports will consist of 
 

PAFF/LC/04/DSG/C/0701  - Subsea Lines Flow and Surge Analysis 
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PAFF/LC/04/DSG/C/0702  - Subsea Line Coating 
PAFF/LC/04/DSG/C/0703  - Subsea Line Protection 
PAFF/LC/04/DSG/C/0704  - Subsea Line Alignment and Depth 

 
 
7.6 INPUT DATA AND MAIN INTERFACES 
 
7.6.1 The main interface is with the existing structure at Sha Chau and the operating 

conditions of the existing pipeline, head losses along the existing pipeline and 
through the existing facility will be confirmed with the current operator. 

 
7.6.2 Authority’s Design Requirements (refer to Appendices) 
 
7.6.3 Franchisee’s Design Proposal 
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Contract Drawings 
 

Submarine Pipeline 
- PAFF/LC/02/DWG/C/0408 Revision 1 Subsea Pipeline 

Cross Section and Field Joint Details 
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Photographs 
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Technical Data 
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Dragged Anchor and Dropped Objects Protection Report 
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Rock Armor and Rock Fill 
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