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About Forest Research
“One of the world’s leading centres of 
research into woodlands and forestry”

Our aims and objectives
We aim to provide research services relevant to 
UK and international forestry interests and 
inform and support forestry’s contribution to UK 
governmental policies. Our core roles are to 
provide the evidence base for UK forestry 
practices and to support innovation.

Trees have a profound influence on our 
lives: 
• On our environment and health 
• On our access to green space
• On our landscapes and their biodiversity 
• As a raw material for construction, fuel and 
other uses 
• On livelihoods and the rural economy www.forestresearch.gov.uk

http://www.forestresearch.gov.uk
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Greenspace drivers



Community Forests
in
Great Britain



Sites from <2 ha to > 50 ha

Newlands sites in Merseyside



Strategy for England’s trees, 
woods and forests

• Published next week
• Cross government strategy
• Includes policy to integrate trees, 

woodland and other greenspace into 
regeneration and brownfield restoration, 
as a cost effective and sustainable 
contribution to local environmental 
quality



Some benefits of Urban Greening
Social Value
• Aesthetic value
• Amenity value
• Raise sense of community ownership and well-being
• Health improvements
• Education facility for local schools
Ecological Value
• Provide ‘natural’ habitat
• Protect unique habitats
• Link ‘green islands’ to form ‘green corridors’
• Promote biodiversity
Remedial Value
• Phytoremediation and Phytostabilisation -

‘The use of plants to immobilise, convert, or remove contaminants’
Economic Value
• Increased land value
• Increased property prices
• Increase in inward investment
• Prevent social and economic spiral of decline



Some reported impacts

• Nottinghamshire coalfields 
– significant impacts on red-list bird species
– 1000 volunteer days per year and 500 school pupil 

visits per year 
• FC ‘Capital Modernisation Fund’ sites 

– £10K per ha to create
– £4k per annum per ha direct ‘public benefit’

• Newlands 
– Property valuation reports – significant increase in 

property values of the area



Reduced leaching 
to surface and 
groundwater

evapotranspiration

rainfall interception
Public benefits:

e.g. economic 
regeneration, 
education, 
landscape & 
habitat 
improvement, 
sport/recreation, 
provision of 
shade, climate 
change mitigation

Environmental benefits:

e.g. heat island reduction, 
atmospheric pollutant interception, 
urban biodiversity

use of organic 
wastes

Phytostabilisation; 
contaminant break 
downGreeningUrban

Waste minimisation 
through re-use of 
brownfield ‘soil’ or 
remediated materials

Management for Integrated greening



• review existing information on integrated remediation and 
greening systems

• assess the sustainability of sample integrated remediation 
and greening systems 

• develop improved and new integrated remediation and 
greening solutions by performing experimental work

• develop environmental, economic and social sustainability 
criteria for urban greening

• provide technology transfer on achieving integrated 
sustainable urban remediation and greening

SUBR:IM Work package ‘F’ objectives



Integrated remediation and 
greening project tasks

1. a literature review of remediated soils and their role in 
urban greening

2. a survey of practitioner’s attitudes to urban greening 
(in collaboration with projects based at Cambridge, 
Reading and Surrey Universities)

3. experimental research programme investigating 
suitability of bioremediated and thermally remediated 
materials for use in urban greening

4. detailed field survey of sample brownfield sites that 
have been restored to urban greenspace 



SVE/air 
sparging

Thermal 
desorption

Bio-
remediation

Chemical 
extraction

Physical 
separation 

and soil 
washing

Available water capacity X * X
Potentially Toxic Elements (PTE) ** ** * ** *
Acid neutralising capacity X * X
Organic matter * X ** X
Nutrient content X XX XX X
Nutrient holding ability X * X
Seed bed establishment * * *
Microbial activity * XXX ** XXX X

Soil  property Remediation treatment

Review of remediated soil properties

XXX Serious detrimental effect, XX Moderate detrimental effect, X Slight 
detrimental effect, Blank: No effect, * Positive effect ** Significant positive effect



Remediation 
technique

Mineral 
fertilisers

Lime Cake sewage 
sludges

Thermally 
dried 
sewage 
sludges

Paper mill 
sludges

Greenwaste 
and 
municipal 
waste 

Woodwastes

Soil vapour 
extraction/air 
sparging

** - * ** * (secondary 
sludges)

* -

Thermal 
desorption

* * ** * * ** *

Bioremediation ** - * * * * *
Chemical 
extraction

* ** ** * * ** *

Solidification/ 
stabilisation 
(phosphate 
stabilisation)

** ** * (phosphate 
stabilisation)

* * (phosphate 
stabilisation)

* (phosphate 
stabilisation)

-

Physical 
separation and 
soil washing

* - ** ** * ** *

Review of amendment suitability

** Highly suitable 
*   Useful
- No advantage



Experimental programme

To test the ability to 
grow trees, grass 
and wildflowers in 
remediated ‘soils’, 
with and without 
compost 
amelioration



Experimental design
Two tree species:

Poplar
Alder

Two amenity grass mixes:
Sandy substrate 
Clay substrate

Two wildflower/grass mixes:
Sandy substrate 
Clay substrate

Three compost treatments:
No addition
Low rate (25% v/v)
High rate (50% v/v)



Soil treatments tested

(a)  Sand (control)

(b)  Unremediated material containing 
organic contaminants (HC)

(c)   Above material, thermally 
remediated (Thermal)

(d)   Bioremediated sandy loam 
material formerly contaminated with 
organic contaminants (BioCardiff)

(e)   Bioremediated clay material 
formerly contaminated with organic 
contaminants (BioCTRL)

(a) (b)

(c) (d)

(e)



Main stem heights for Alder and Poplar 
after two growing seasons

Alder Poplar



Alder Poplar

Nitrogen foliar concentration (%)
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• Plant growth is possible on certain remediated materials 
and this is improved with the addition of compost

• Growth in contaminated material was reduced compared to 
remediated material 

• Adding compost at the lower rate improved growth in all 
treatments for trees, grass and wildflower/grass mix

• Adding compost at the higher rate did not produce any 
further significant improvements over the lower rates for the 
grass mixes

Conclusions



FPXRF (Total) CaCl2 (Extractable) Bioindicators

Field investigation



Soil amendments

• Develop sustainable remediation techniques that will rely on the 
use of waste or cost-effective materials;

• Enhance biodegradation and 
immobilization capability of 
such materials;

• Reduce contaminant levels 
using soil amendments;

• Induce revegetation to 
stabilize the treated soil;

• Facilitate plant growth and 
provide soil conditioning and 
nutrients to a wide variety of vegetation.



Example soil amendments
• Lime
• Sewage sludge
• Sewage sludge compost
• Spent mushroom compost
• Greenwaste compost
• LimeX (Sugar Beet industry)
• Food waste composts
• Iron oxides
• Charcoal
• Zeolitic clays



Compost + Zeolite
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Metal originates from amendment

Compost amendments - health warning
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Change in UK precipitation by the 2080s 
(seasonal mean)

Medium – High emissions scenario

UKCIP02



Climate change and greenspace

SW grid versus SE grid
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• Mitigation against soil 
erosion
• Carbon impacts of 
improved footway and 
cycleway access
• Species choice for urban 
planting
• Reclamation standards for 
future climate conditions
• Shade provision of 
greenspace

Soil erosion



Field investigations

Eastbrookend Country Park (over 
10 years old): Large country park

Thames Barrier Park (8 
years old) formal park

Russia Dock 
ecology park



Guidance, tools and 
decision support



Site assessment and  
greenspace creation



In-Situ Analysis Using FPXRF
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Greenspace impacts –
Monitoring and evaluation

“Methuselah”



Why another M&E Framework?
Toolkits, Frameworks and pre-designed questionnaires are available,

so are we just reinventing the wheel?

Sustainability 
Social  Economic  Environmental 

Social integrity  Affluence  Ecological integrity 
Equality  Regeneration  Impact 

Social capital  Consumption  Preservation 
Quality of life  Technology  Enhancement 

Education  Vitality  Energy 
Health and wellbeing  Enterprise    Resource management 

Culture   Non-market benefits  Biodiversity 

 

 

 

 

 



Methuselah Methuselah system objectives

• Provide the evidence base for land regeneration at 
national, regional, programme and site scales

• Assess policy delivery and benefits through green 
infrastructure 

• Attract funders and inward investment 
• Assess delivery of local wants and need
• Improve best practice and identify guidance needs
• Help identify pertinent indicators 
• Help cost-in M&E at the proposal stage



A standardised monitoring procedure

simplifies process

clarifies requirements

locally, regionally & nationally 
comparable data-sets

ensures data quality

limits subjectivity

saves time and money



www.forestry.gov.uk/landregeneration

Best practice and industry guidance

www.claire.co.uk

http://www.forestry.gov.uk/landregeneration
http://www.claire.co.uk




SUBR:IM outputs : summary

• Greater confidence in use of remediated soils for green 
infrastructure

• Methodological development of site assessment methods 
for green infrastructure

• Better understanding of role of composts and other 
amendments

• Decision support system for monitoring and evaluation of 
greenspace (Methuselah) Methuselah) being developed

• Step change in understanding of need and benefits of 
cross disciplinary thinking and working



Final conclusions

• Greenspace involving woodland is well suited to 
establishment on most types of brownfield land 

• Woodland and greenspace can offer a 
sustainable solution to land reclamation and 
regeneration, but…

• It must be planned in early in the reclamation/ 
remediation process

• Greenspace may help in land remediation, but…
• It must be appropriate to the needs of the 

community



Thanks for listening  

Please follow up interest:

andy.moffat@forestry.gsi.gov.uk

www.forestresearch.gov.uk

mailto:andy.moffat@forestry.gsi.gov.uk
http://www.forestresearch.gov.uk


© CROWN COPYRIGHT 2007

This presentation is subject to Crown Copyright. It is provided on 
the condition that, as expressly stated elsewhere in Forestry 
Commission Rules, the licensee shall keep confidential the 
contents of the presentation or any part thereof, and shall not 
disclose the same to any third party without the prior written 
approval of the Forestry Commission. The licensee cannot, 
without the prior written consent of the Forestry Commission, 
modify the contents of this presentation. If these conditions are not 
acceptable to the licensee, the presentation is to be returned to 
the originator.

DISCLAIMER. No responsibility for loss occasioned to any person 
or organisation acting, or refraining from action, as a result of any 
material in this presentation can be accepted by the Forestry 
Commission.


