
Landfill Reclamation 

LIVERPOOL FESTIVAL 
GARDENS
Vertase FLI was employed by Vinci Construction Ltd working on behalf 
of Liverpool City Council (LCC) to implement an outline remediation 
strategy developed by Arup to prepare the 10-hectare development zone 
of the former Liverpool Festival Gardens site for mixed residential and 
commercial development.

The Site had been historically reclaimed from the estuary of the river 
Mersey by progressive land raising above the tidal flat deposits via 
the deposition of various waste materials. Wastes tipped pre-1962 
comprised sandstone rubble and dock waste. Wastes placed between 
1978 and 1981 comprised commercial, industrial and domestic waste 
before landscaping the site using surplus soils from nearby development 
sites, termed International Garden Festival (IGF) fill.

CLIENT: VINCI CONSTRUCTION LTD
LOCATION: LIVERPOOL
PROJECT VALUE: £16M
DURATION: 24 MONTHS
SERVICES PROVIDED: EXCAVATION OF LANDFILLED 
COMMERCIAL AND INDUSTRIAL WASTE, 
PROCESSING OF THE WASTE TO SEPARATE 
UNDESIRABLE MATERIALS FOR DISPOSAL, OIL 
RECOVERY, INSTALLATION OF DEEP DRAINAGE, 
EARTHWORKS TO CONSTRUCT LANDSCAPE 
FEATURES AND CONSTRUCT A DEVELOPMENT 
PLATFORM, LIME IMPROVEMENT, DYNAMIC 
COMPACTION, SETTLEMENT MODELLING AND 
MODEL VERIFICATION USING EXTENSOMETERS, 
REGULATORY CONSULTATION, GROUND GAS 
MONITORING, GEOCHEMICAL AND GEOTECHNICAL 
VERIFICATION.

VertaseFLI Role: 
The objectives of the Arup outline remediation strategy were 
to manage long-term risks posed by settlement and chemical 
contamination across the site post-development. Vertase FLI 
developed a comprehensive remediation implementation plan 
to achieve the objectives to the satisfaction of all stakeholders 
(Arup, LCC and the NHBC).  

The works involved excavation of all wastes above the pre-1962 
waste for processing and re-use as earthworks fill or disposal. 
A former historic oil terminal was situated within part of the 
site which required careful removal of historic underground 
pipe infrastructure and oil recovery from ground using skimmer 
systems and use of a water treatment plant prior to discharge to 
foul sewer under a Trade Effluent Discharge Consent. 

Settlement risks were mitigated via a combination of rolling 
dynamic compaction to improve the pre-1962 wastes and 
engineering of general fill materials placed above the pre-1962 
waste (including the use of lime to improve moisture content of 
the fill) to construct a development platform. Risks from chemical 
contamination were managed by ensuring the compliance of re-
used materials with risk-based criteria, which accounted for the 
use of a cover system to minimise future exposure.

VertaseFLI operated under a number of Envirmental Permitting 
regimes.  An Environment Agency Mobile Plant Permit is in place 
with ongoing regulatory liaison and site visits with the regulators. 
Suitable materials were reused under CL:AIRE DoWCoP Materials 
Management Plan as agreed with the regulators, and various 
Environment Agency waste exemptions are in place for the 
Liverpool Festival Gardens site.

By virtue of its thickness and poorly characterised composition, 
it was recognised early in the project that the deposit of pre-
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1962 fill posed a potential risk of long-term creep settlement, 
even after improvement by rolling dynamic compaction. To better 
characterise this risk, VertaseFLI developed a long-term settlement 
model for the material and an innovative method of verifying the 
input parameters using rod-type borehole extensometers. The 
innovative verification method provided evidence to stakeholders 
that unacceptable magnitudes of settlement over the design 
lifetime were unlikely.

Following removal of waste materials from the site area Rolling 
Dynamic Compaction was undertaken to an effective depth 
of approximately 3m prior to filling works commencing. Filling 
operations were undertaken in accordance with a stringent 
specification and overseen by the client’s consultant throughout 
the works.

Approximately 700m of 2.4m diameter deep attention drainage 
is in the process of being installed throughout the course of the 
project alongside shallow drainage.

Our works at the site, which are ongoing at the time of writing 
(May 2022), are due to complete on programme in October 2022. 

During implementation of the remediation, Vertase FLI have 
been able to provide numerous project-specific employment 
opportunities to local individuals. Furthermore, efforts have been 
made to use suppliers from the local area to enhance the benefits 
of the project to the local economy, which was a key consideration 
for LCC.

Quote from Technical Director “the project enabled the 
VertaseFLI team to showcase the innovation and dynamism when 
faced with challenge that sits at the heart of our culture”
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EXCAVATION AND LOADING AWAY OF 1978-1981 LANDFILL 
WASTE FROM THE DEVELOPMENT ZONE TO THE PICKING 

STATION.

INSTALLATION OF  DEEP ATTENUATION DRAINAGE ACROSS 
THE SITE.

1978-1981 LANDFILL FINES RECOVERED FROM THE 
PROCESSING OF THE LANDFILL WASTE. RECOVERED FINES 

HAVE A ≤10% OF UNDESIRABLES (PLASTIC / WOOD / 
CERAMIC / METAL) BY VOLUME WHICH DEMONSTRATE 

COMPLIANCE WITH DoWCoP.

REINSTATEMENT OF THE DEVELOPMENT ZONE WITH THE 
INSTALLATION OF A PORE WATER DISSIPATION (PWD) 
LAYER COMPRISED OF RECOVERED SITE WON SAND. 

THE PWD IS DESIGNED AS A PATHWAY FOR PORE WATER 
RELEASED THROUGH CONSOLIDATION.

SUB-FORMATION IMPROVEMENT USING THE RDC TO 
APPLY DYNAMIC COMPACTION, PRIOR TO REINSTATEMENT. 

THE DRUM DESIGN ENABLES THE ROLLER TO COMPACT 
DOWN TO DEPTHS OF 2 METRES AND HAS AN ONBOARD 
COMPUTER WHICH MAPS THE ROLLER AS IT COMPACTS.

FILLING OPERATIONS IN ACCORDANCE WITH SITE 
SPECIFIC EARTHWORKS SPECIFICATION.


