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Introduction  

When London won the bid to stage the Games on
6 July 2005, it provided an exceptional opportunity for the UK 

engineering and construction industry



AA

To regenerate 246 hectares of mainly derelict and 
contaminated land in order to both host the  

Olympic and Paralympic Games and create 
a lasting Legacy 

The Opportunity  



Atkins undertook the:
• Design, Project Management and Supervision of the Enabling Works.

•Design of the North Park roads, bridges and landscaping.
•Supervision of the South Park roads, bridges and landscaping.

•Design and Supervision of utilities across the entire Park.
•North Park Designer and Park wide Supervisor for the Transformation Works.

The Challenge for Atkins
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Olympic Park Lifecycle 

Site 
Acquisition & 

set-up

Design & 
Construction

Olympic Games

Paralympic GamesLegacy 
Transformation

Long term legacy



The Enabling Works Project
September 2006 – July 2009



Artificial manure works, glue works, plastics factory, power 
station, railway sidings, chemical works, gas works, varnish and 

enamel works, compensation reservoir, marshland and drainage 
channels, tar and turpentine distillery, oil works, colour works, fur 

dying works and many, many more!

Site History – Previous Land Uses



Olympic Park – Before Development 
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Site History - Contaminants
Contaminants of Concern

– Heavy metals

– Petroleum hydrocarbons 

– Chlorinated solvents

– Inorganics - cyanide    and 
sulphates

– Ammonia

– Asbestos 

– Soil gases - methane or 
carbon dioxide 

– Hydrocarbon volatile 
vapours



The Olympic Park Site
Planning and construction zones / scheme detail



Remediation Approval Process
Design site 

investigation

Implement site
investigation

Completion

Produce SSRS

Additional site 
investigation
(SSRS update)

Build

Method statement

Design

Verification



Ground investigation points were undertaken at 25m to 50m 
centres dependant on historical use.  Selected boreholes taken 
into the Thanet Sands and Chalk.  This was augmented by 
groundwater and gas monitoring plus laboratory testing.

Ground Investigation Scope 
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Ground Investigation on the Olympic Park

Approximate number of 

intrusions

Geotech boreholes 500

Contam specific boreholes 1,000

Window samples (contam specific) 1,200

Trial pits (geotech and contam) 800

TOTALS 3,500



Demolition of over 200 buildings and undertook 
over 1.3 million m2 of site clearance on the Park.

Demolition and Site Clearance       



Demolition – Reuse of Materials 

In line with the sustainability guidelines, 
over 97% of materials arising from demolition 

works were reclaimed, reused or recycled.



The Enabling Works contract completed
excavation, processing, backfilling, chemical testing and validation 

of over 2.2 million cubic m3 of soil across the Olympic Park.

Earthworks



82,000m3 of former landfill material went
through the complex sorting process to be separated 

into its constituent parts and then recycled.

Complex Sorting



Bioremediation

Bioremediation was used to treat certain organic 
contamination, but required a large surface area 

and took 6-8 weeks per treatment batch. 
30,000m3 of soil was treated by this process



49,000 m3 of soil was chemically stabilised
Locks-up contamination within the soil matrix

Additives tailored to contaminant type
Long term leaching of contaminants was assessed

Chemical Stabilisation



Soil Washing

Over 700,000m3 of soil was treated by this separation process 
which produced sand and gravel fractions for re-use.
Contamination concentrated in fine grained filtercake



Earthworks – Olympic Stadium 

Over 400,000m3 of earth removed to create the 
stadium bowl and the site handed over to the follow 

on contractors three months ahead of programme



CZ6d 

Perched water cut-off wall

CZ6a/d

Pump & Treat

CZ1a

DPVE

ORS injection

NAPL recovery

CZ5a 

Perched water cut-off wall & GWTP

CZ3a

Hydraulic 

Containment

CZ3a

ISCO Round 1

CZ3a

ISCO Round 2
CZ3a

Thanet Sands

DNAPL removal

EVO Injection

CZ8a

EHCM injection

Groundwater Treatment – Overview 

Free product removal: 2,500 litres
Pump and treat schemes: 235,000 cubic metres

Diluted Chemical reagents injected: 1,260 tonnes



Implementation
Groundwater Treatment – South of Main Stadium

• Chemical contamination associated with historic chemical plant and dye works.

• Contaminants chlorinated solvents, total petroleum and polyaromatic hydrocarbons

• Given site constraints injection network created consisting of:
– 110 injection wells and 40 monitoring wells

– Oxidant plant and associated underground pipework to deliver oxidant

• Oxidant reagent trial
– Base activated persulphate

– Hydrogen peroxide activated persulphate

– Potassium permanganate

– Fenton’s reagent (iron catalysed hydrogen peroxide)



Venues, Infrastructure and 
Landscaping 
(Summer 2005 – March 2012)



Soil Hospital (March 2009 – July 2011)

Using material from the on-site soil hospital the venue,
infrastructure and landscaping projects

were supplied with general and 
engineering fills, reducing their need to import



Structures, Bridges and Highways
(January 2007 – December 2011)

23 bridges in all, 10 with associated temporary decking.
13 footbridges, 7 highway bridges and 3 land bridges

6 underpasses and 11km of retaining walls
20km of roads  



Park and Public Realm (December 2007 –March 2012)

Largest park created in Europe in over 150 years 
with over 100 hectares of open land

45 hectares of new habitat including woodlands, wetlands,
species rich grassland and the London 2012 gardens  



River-Edge and Wetland Engineering

8km of river banks and 2.6km of soft riverbanks
310,000 native species planted including 46 species of wetland plant

9000m2 of rare native woodland and 2.3 hectares of new wetland habitat created



General Remediation Profile
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General Remediation Profile

Final Ground Level

Earthworks Formation

Scale mm

0

Final Finishes, (500mm)

Interim Cover Layer (300mm)

1000 General Fill/Insitu below Cut

1500

Marker layer

Remediation Separation 

layer, including part finishes 

layer, and part interim 

cover layer.  Extra 

thickness of "separation" 

provides working surfaces 

and tolerances. Planned to 

be 600mm.









The Olympic and Paralympic GamesThe Olympic and Paralympic Games  

•

The Olympic Games is the biggest show on Earth
• 203 countries

•17,800 Athletes and Team Officials
•5,000 Olympic Family

•22,000 media
•7.7 million tickets sold

•The main focus was on the Olympic Park

•



Transformation Project 
Autumn 2012 – Spring 2014



Permanent Venues Re-configured



Temporary Bridge Removal



The Park transformed 







The Legacy Communities Scheme 
2014 to 2035



North Park in Legacy



South Park in Legacy



The Legacy Community Schemes
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• First residents moved into the Athletes Village in October 2013.
• Permanent Venues have a secured future.
• Five new neighbourhoods creating a further 8,000 homes 

(targeted 35% affordable homes).
• Three schools, nine nurseries, and three health centres will be 

constructed as well as numerous playgrounds.
• Creation of up to 8,000 new jobs on the Park.
• Expected to be one of London’s top ten visitor locations, attracting 

9 million visitors per year.
• Chobham Manor (Taylor Wimpey and L&Q) construction of the 

first 840 unit residential development started in January 2014. 
• Canal Park works commenced.
• Sweetwater and East Wick developers  being appointed.



Lessons Learned



Lessons
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Investigation Assessment and Design
• Sustainability/Recycling

– Designers where possible need to utilise material at hand 
to maximise reuse and recycling.

• Stakeholder Engagement
– Regular forums and site presence (incl. a Remediation 

Forum) .
– Open communication.
– Problem sharing. 

• Flexible and Open
– Be adaptive and flexible.
– Be robust enough to accommodate change.
– Incorporate flexibility into the final layout and 

topography.



Lessons
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Implementation

• HS and E Culture
– Must be driven from the top down and the bottom 

up.

– The workforce must be engaged.

• Team Working Environment
– Co-located and collaborative.

– Regular workshops to ensure team engagement.

• Incentives
– Contractors need to be given incentives to accelerate 

works and achieve milestones.



Questions?



Implementation

•Ground Contamination Remediation

Excavation

Re-use as fill

Chemical treatment Geotechnical treatment 

Laboratory testing

VALIDATED

Segregate & stockpile – based on 

geotechnical properties & visual / olfactory 
evidence of contamination

Laboratory testing – or use results from 
site investigation if suitable

Assess material for re-use 
elsewhere on Olympic Park

Off-site disposal [LAST 
RESORT] – to 

appropriately licensed 
facility

In-situ validation 
sampling & testing



ImplementationGroundwater Treatment – South of Main Stadium

•Potassium permanganate  effective in the 
destruction of polyaromatic hydrocarbons and 
chlorinated ethenes

•Fenton’s reagent effective for aliphatic 
hydrocarbons and chlorinated ethanes

•Source area and dissolved plume cover 1 
hectare

•Round 1 injection (100% of area)
– Fenton’s reagent – 28,000 litres of acid/ferrous and 

peroxide (diluted) 679,000 litres

– Potassium permanganate 192,000kg

•Round 2 injection (50% of area)
– Fenton’s reagent – 2700 litres of acid/ferrous and 

26,000 litres of peroxide (diluted)

– Potassium permanganate 96,000kg



•Groundwater Remediation – Overview

– Contaminated groundwater treatment in over 50Ha of the site
– Depth of up to 35m below ground level
– Undertaken by specialist Tier 2 Contractors using below methods:

– Removal of free product by direct pumping and 
dual phase vapour extraction [DPVE]

– Pump and treat systems

– Injection of oxygen release compounds for 
enhanced natural attenuation

– Injection of emulsified vegetable oil  [EVO] to 
create conditions conducive to biodegradation

– Hydraulic capture

– In-situ chemical oxidation and reduction

– Physical barrier



Enabling Works Summary Statistics
•Site Area: 246 ha

•Site Investigation: Circa 3,500 exploratory holes undertaken

•Bulk Earthworks: 2.2 million cubic metres of cut
• 2.2 million cubic metres of fill

•Demolition: 221 buildings and 6 bridges (445,000 tonnes recycled and reused)

•Soil Treatment:
• Bioremediation: 30,000 cubic metres
• Chemical Stabilisation: 49,000 cubic metres
• Soil Washing: 690,000 cubic metres
• Complex Sorting 82,000 cubic metres
• Invasive Species: 69,000 cubic metres

•Geotechnical Treatment
• Lime and cement stabilisation: 425,000 cubic metres

•Groundwater
• Free product removal: 2,500 litres
• Pump and treat schemes: 235,000 cubic metres
• Diluted Chemical reagents injected: 1,260 tonnes
•



Site Constraints

– Waterways: Site is intersected by River 
Lea and associated tidal and impounded 
channels.

– Railways: Great Eastern and North 
London Line, Docklands Light Railway, 
London Underground.

– Close to residential, school and 
commercial areas.

– Congested local transport network.

– Soil and groundwater contamination 
from heavy industrial land uses.

– Potential for unexploded ordnance [UXO] 
from World War 2.

– Extremely short construction 
programme.

– Staged releases for interfaces with 
subsequent ‘follow-on’ contractors.


