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Part 1
Introduction ‐Why Landfills?Introduction  Why Landfills?
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Why Landfills?y

 We are running out of land and many of the less sensitive sites have been remediated 
forcing developers to move further into already established urban areas...

2017 B d t 2017 Budget
and 2018 Spring Statement:

 300,000 homes...equates to roughly 34 houses per hour!

T l Wi UK’ bi h b ild b il 14 842 i i 2017 Taylor Wimpey ‐ UK’s biggest house builder built 14,842 units in 2017...
 That’s 0.59 houses per hour...
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Why Landfills?y
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Why Landfills?
Landfills in an urban areaLandfills in an urban area
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Why Landfills?
Landfills in an urban areaLandfills in an urban area
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Why Landfills?y

 We are running out of land and many of the easier sites have been remediated forcing 
developers to move further into already established urban areas...

L dfill ti l h t b Landfills are comparatively cheap to buy:

 Badnells Pit cost £1.

 Sandford Farm cost £15M less then the Greenfield equivalent Sandford Farm cost £15M less then the Greenfield equivalent. 

 This makes some landfills a very attractive prospect for developers, but they are not 
without their own challenges.

B d ll Pi d S df d F l f diff l dfill di i Badnells Pit and Sandford Farm are examples of two very different landfill remediation 
schemes.
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Part 2 ‐ Case Study ‐ Badnells Pit
BackgroundBackground
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Badnells Pit
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Badnells Pit
20102010

 Location ‐ east Maidenhead and is about 4ha in size

Copyright of RSK

Location  east Maidenhead and is about 4ha in size.

 The locality ‐mature residential properties on three boundaries.

 Gravel quarry from 1920 until 1949 and operated as an industrial landfill between 1949 and 1970.



Badnells Pit
Investigation historyInvestigation history

 The site has been under investigation since 1978.

 Nine different phases of investigation by six different companies. 

 350 exploratory locations.

 545 chemical tests: equates to one test per 280m3 of waste.

h l l l d ( ) h l d The principal contaminants were volatile organic compounds (VOC), heavy metals and 
total petroleum hydrocarbons (TPH).

 Also present:

 Asbestos in the former sheds and waste.

 Japanese Knotweed.
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Badnells Pit
Approximate waste profileApproximate waste profile
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Badnells Pit 
Conceptual site model prior to remediationConceptual site model prior to remediation
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Part 2 ‐ Case Study ‐ Badnells Pit
Remedial WorksRemedial Works
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Badnells Pit
Chosen remedial methodChosen remedial method

 The remedial solution was the complete removal and retro‐filling with engineered fill 
(recycled crushed brick and concrete).

A f f it b d t t t di t d b f th hi h lik lih d f Any form of site based treatment was discounted because of the high likelihood of an 
uncontrollable increase in VOC emissions to air.

 Groundwater was also at risk and a network of perimeter monitoring wells were 
installed to monitor the remedial works.

 An 85 week programme was required to complete the waste removal and engineering 
exercise.
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Badnells Pit 
Conceptual site model during remediationConceptual site model during remediation
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Badnells Pit
Conceptual site model in actionConceptual site model in action
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Badnells Pit
Air quality monitoring networkAir quality monitoring network

KeyKey
TENAX tubes
Frisbee dust deposition gauge
Gas chromatography laboratories
Particulate/dust monitors – LVS3s, BAM 
d E S land E‐Sampler

On‐site meteorological station

Prevailing wind direction
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Badnells Pit
Groundwater containment and controlGroundwater containment and control

 Primary method of groundwater containment was a bentonite slurry wall.

 The deepest part of the site had a sheet steel piled wall installed.

 Chalk was depressurised, but without drawn down to aid in groundwater control.

 All recovered water was treated on site prior to discharge into the foul sewer.
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Badnells Pit
Groundwater containment and controlGroundwater containment and control

Bentonite slurry wall

Sheet piled wall
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Badnells Pit
Bentonite slurry wall & sheet piled wallBentonite slurry wall & sheet piled wall
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Badnells Pit
Typical waste encounteredTypical waste encountered

Over 100,000 litres of liquids were treated Over 270,000t of waste removed
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Over 15,000t of impacted natural removed Over 3,500 drums removed



Part 2 ‐ Case Study ‐ Badnells Pit
Validation WorksValidation Works
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Badnells Pit
Validation worksValidation works

 Primary goal was the complete removal of all waste materials.

 Allowance within project for the removal of up to 20,000m3 of impacted natural soil.

 Validation of remaining soils on the base was 1 per 100m2 and every 10m on the side 
walls.

 There was to be an on‐site laboratory for heavy metals and TPH.

 Clean up criteria agreed with Environment Agency and Local Authority and allowed for 
i i h ld i b i drevisions should it be required.
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So……Simple..... right?p g
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Not so much…
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So………Was it all worth it?
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Why disturb what lies beneath?y
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Stunning new developmentg p
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Part 2 ‐ Case Study ‐ Sandford Farm
BackgroundBackground
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Sandford Farm
20112011
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 Location ‐ Reading and is about 20ha in size.
 The locality ‐mature residential properties on one boundary.
 Former sand and gravel quarry. Operated as a licensed industrial landfill between 1981 and 1991.



Sandford Farm
Investigation historyInvestigation history

 The site has been under investigation since 1995.

 8 different phases of investigation by 4 different companies. 

 8 distinct landfill cells (4 inert and 4 industrial/commercial).

 267 exploratory locations.

 The principal reason that the site was remediated prior to development was the risk 
from ground gases ‐ CO2 and CH4 and to a lesser extent:

 H2S.

G t h i l i t bilit Geotechnical instability.

 Limited pockets of TPH and heavy metals.

 RSK also completed a detailed assessment of the waste volumes which included a 
significant amount of geophysics.

 VertaseFLI completed a detailed Remedial Method Statement based on the RSK trials.
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VertaseFLI completed a detailed Remedial Method Statement based on the RSK trials.



Sandford Farm
Investigation historyInvestigation history
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Sandford Farm
Conceptual site modelConceptual site model
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Part 2 ‐ Case Study ‐ Sandford Farm
Remedial WorksRemedial Works
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Sandford Farm
Typical waste encounteredTypical waste encountered
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Sandford Farm
Processing the wasteProcessing the waste
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Sandford Farm
Processed materialProcessed material

0 to 40mm 40 to 100/125mm
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Oversized Scrap Metal



Sandford Farm
Processed materialProcessed material

Textiles Plastics
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Concrete Filter Cake



Sandford Farm
Placement of processed soilsPlacement of processed soils

40 to

0 to 40mm0 to 40mm

40 to 
100/125mm

PlasticsPlastics

Plastics
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Sandford Farm
Placement of processed soilsPlacement of processed soils

Clay cap 0 to 40mm 40 to 100/125mm Oversized
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Sandford Farm
Placing the processed soilsPlacing the processed soils
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Another stunning new developmentg p
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Another stunning new developmentg p
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Part 2 ‐ Case Study ‐ Sandford Farm
Validation WorksValidation Works
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Sandford Farm
Validation worksValidation works

 Primary goal was the complete removal and processing of all waste materials to 
remove the degradable fraction.  VertaseFLI completed:

 Ground gas measured in drum tests from processed waste.

F i t f TOC t t RB17 Forensic assessment of TOC content ‐ RB17.

 Monitoring of ground gas wells for a minimum of 6 months.

 FID/TLD surface survey FID/TLD surface survey.

 Flux box tests.

 Sub floor monitoring under some unoccupied units .

 Placement of processed material to provide a suitable development platform for a 
residential development.

 Suite of geotechnical testing in situ as processed materials are placed.

 Laboratory data to support on site testing.
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 Final loading tests at finished levels.



Sandford Farm
Actual waste excavated How’d we do?Actual waste excavated...How’d we do?

 RSK calculated  Actual 
volume of 
waste: 
229,076m3

removed 
volume of 
waste: 

3229,609m3
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Part 3 ‐ Perception in the Community
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Remediation
Perception in the communityPerception in the community
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Remediation
Perception in the communityPerception in the community
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Remediation
Perception in the communityPerception in the community
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Remediation
Perception in the communityPerception in the community
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Part 4
Lessons learnedLessons learned
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Lessons learned

 The science of remediation is often not the only aspect that will need to be considered. 

 Social effects of remedial works need to be considered.

 An openness to demonstrate the working remedial processes to the stakeholders and 
residents alike is criticalresidents alike is critical.

 Innovation in remediation and monitoring techniques can be the key to unlocking 
historical sites.
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Thank you

djacob@rsk.co.ukdjacob@rsk.co.uk
Mob: 07764 896 021
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