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Background
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Contaminated Lands in Hong Kong

Former Cheoy Lee Shipyard
Penny Bay

3rd Runway Reclamation near 
Contaminated Mud Pits



Contaminated Lands in Hong Kong

3rd Runway Reclamation near 
Contaminated Mud Pits

Hong Kong’s Kai Tak Airport was once the world’s 
busiest airport and eventually became the world’s 
largest remediation site once it was closed. When 
the airport was decommissioned, the government 
planned to rapidly clean up the site for commercial 
and residential development. After many years of 
soil penetration by various fuels and chemicals, the 
site required an extensive and sophisticated 
groundwater cleanup. The project consultant 
needed a treatment system that could destroy at 
least 95% of the volatile organic compounds 
(VOCs) and minimize operating cost. The project 
was highly publicized and generated intense 
government and public interest therefore the 
chosen treatment system had to be proven and 
reliable.



Contaminated Lands in Hong Kong

Former Kennedy Town 
Incineration Plant

3rd Runway Reclamation near 
Contaminated Mud Pits



Contaminated Sites in Hong Kong



Why is it a Concern?

• Contaminated land may 
involve surficial and/or 
subsurface soils that, 
through leaching and 
transport, may impact 
groundwater, surface water 
and adjacent properties.

• Where contaminant sources 
include volatile substances, 
soil vapor may also become 
a transport and exposure 
medium.



Where is the Risk?

Should all 
contaminated land 
be fully cleaned?



Contamination Types

Typical 3 main types in Hong Kong
•Soil and groundwater contamination due to land 

uses
•Natural occurrence – Arsenic
•Sediment
•Natural occurrence Marine Deposit
•Pond
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Soil and Groundwater Contamination



Natural Occurrence - Arsenic
• Northern New Territories

• Kwu Tung North
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Sediment

• Natural Marine Deposit
• Dredging 
• Reclamation Areas
• Heavy Metals & Organics

• Pond Sediment
• Fish Ponds
• Northern New Territories
• Heavy Metals
• Nutrients
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Statutory Requirements

• Lands Department - Decontamination 
Policy

• EPD – Land Contamination 
Assessment

• Buildings Department-  
Decommissioning and Demolition of 
underground oil tanks
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EPD – Land Contamination Assessment
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Sediment Management Framework – Public 
Projects
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Sediment Management Framework – Private 
Projects



Pond Sediment
• Similar Testing as 

Marine Deposit
• Additional Test

• Nutrients

• Case by case
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Assessment
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Site Investigation
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Assessment - Sampling
Soil and Ground
• Dry Borehole 

Drilling
• Soil samples 

at 0.5, 1.5 & 
3.0mbgl

• Terminated at 
6mbgl

• Groundwater 
well 
installation

Natural Arsenic
• Dry Borehole 

Drilling
• Terminated 

at rock level
• Sampling at 

every 1m

Sediment
• Dry Borehole 

Drilling
• 0-0.9, 1-1.9, 

2-2.9m then 
every 3m

• Terminated at 
change of 
strata or 
excavation 
level
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Assessment – Chemical & Biological Testing
Soil and Ground
• Depending on 

land use
• RBRGs
• Heavy Metals
• VOCs
• SVOCs
• PCBs
• PCRs
• Cyanide
• Dioxins

Natural Arsenic
• Arsenic only

Sediment
• Metals
• Metalloids
• Organic PAHs
• Organic Non-

PAHs (PCBs)
• Organometallic
• Toxicity
• Nutrients (pond 

sediment)



Remediation
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Remediation Measures
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Considerations
1. Contaminant nature
2. Human exposure during 

construction and future 
occupation

3. Project constraints e.g. building 
retain

Measures:
1. Excavation and Remediation
2. Administrative Measures to 

avoid disturbance to sub-
surface soil

3. Capping using clean fills under 
concrete slab Source: Practice Guide for Investigation and Remediation of Contaminated Land

X 
(Low Solubility)

X 
(Low Volatility)

X 
(Low Volatility)

X 

(Excavated & Paved)

X 



When do we need treatment?

Contaminant 
Source



Remediation
For Hong Kong
• Soil

• Heavy Metals – Cement 
Solidification / Stabilisation 
(C S/S)

• Organics - Biopiling
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Remediation

•Groundwater
• Contaminants
• Cost
• Operations
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Special Cases
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Chai Wan Factory Estate
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Summary of Preferred Remediation
BH01
DEHP 
(0m)

BH07
C17 – C35 
(0m)
BaP (0.5m)

BH04B
Lead (3m)

BH14
Arsenic 
(0.5m)

BH26
DEHP (0m) 
Arsenic 
(1.5m)

BH29
Arsenic 
(0.5m)

BH27
BaP (3m)
2mm NAPL 
Layer

BH11
BaP (3m)

BH10
Lead (3m)

BH18
Arsenic (0m) BH19A

Lead (0 & 
0.5m)

BH25
Lead (0 & 
0.5m)

Legends
Excavation and 
Cement 
Solidification

Excavation and 
Disposal

In-situ Capping

Groundwater 
Remediation
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Excavation and Remediation (Soil above 1.47m)
• Confirmation Sampling to confirm excavation extents
• Remediation

• Cement Solidification
• Metal-contaminated soil (Arsenic, Lead)
• Mix soil with cement and water in a pre-determined ratio (from pilot study) to 

stabilise the contaminant
• Universal Treatment Standards for On-site Reuse of Cement Stabilisation/ 

Solidification Treated Soil (TCLP Test) and Unconfined Compressive Strength (UCS 
Test)

• On-site reuse or CEDD Public Fill Bank after TCLP Confirmation or direct disposal 
to Landfill 

• Direct Disposal
• Organic-contaminated soil (BaP, DEHP)
• Disposal as Chemical Wastes to SENT Landfill
• Application to WFG/EPD with approved CAR/RAP 3 months before disposal
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In-situ Capping
• Confirmation Sampling to confirm capping extents

• Structural design using concrete slab on the surface with at least 1m clean soil under the 
ground floor slab

• Impermeable liner separating clean and contaminated soil
Surface 
Slab

Impermeab
le Liner 

Min. 
1m
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Lok Ma Chau Loop – Pond Sediment



Pond Sediment Disposal

• C S/S Treatment and backfill 
(planned)

• Marine Disposal
• EPD and MFC of CEDD 

arrangement
• Additional Testing - nutrients
• Trial dumping and monitoring

• Water Quality Monitoring during Trial 
Dumping (background and post 
dumping)

• Regular water quality monitoring
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Conclusion

• Three main types of land contamination
• Soil and groundwater due to land use
• Natural Arsenic
• Sediment

• EPD standard sampling and testing
• Case by case for remediation
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Thank You
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