Soft re-uses services checklist
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	Level 1
	Level 2
	Examples

	Risk mitigation of contaminated land and groundwater
	Biosphere (including human health)
	Human health protection

	
	
	Protection of ecology

	
	Water resources (hydrosphere)
	Surface water treatment and protection

	
	
	Groundwater treatment and protection

	Soil improvement
	Fertility
	Managing nutrient and micronutrient availability to support vegetation

	
	
	Improving soil biological functionality

	
	
	Improving soil condition to support desired plant/crop

	
	Soil structure
	Improve soil resilience

	
	
	Providing vegetative cover

	
	
	Mitigation measures for soil erosion and land sliding

	Water resource improvement
	Water resource efficiency and quality
	Supply of (treated) water for on-site uses

	
	
	Provision of potable water resource

	
	
	Improved quality of surface water on site or in the vicinity

	
	Flood and capacity management
	Retention of runoff / surface water storage

	
	
	Flood mitigation (incorporating mitigation of severe weather events)

	
	Rehabilitation of water
	Rain / drainage water (including sustainable drainage)

	
	
	Contaminated leachate/drainage treatment and reuse (landfill leachate, acid mine drainage, etc.)








	Level 1
	Level 2
	Examples

	Provision of green infrastructure
	Enhancing ecosystem services
	Protection of habitat and biodiversity (where existing and for protected sites)

	
	
	Developing new habitat and increasing biodiversity

	
	Enhancing local environment
	Improve urban soundscapes and air quality

	
	
	Limiting visual intrusion by landscaping (buildings, transport links etc)

	
	
	Urban climate management (such as mitigation of urban heat island effect)

	Mitigation of human induced climate change (global warming)
	Renewable energy generation
	Energy for on-site use

	
	
	Energy for off-site use

	
	
	Supply to an integrated energy mix

	
	Renewable material generation
	Bio feedstock (for biofuel/gas/plastics)

	
	
	Reuse of organics

	
	Greenhouse gas mitigation
	Reduced GHG emissions

	
	
	Carbon sequestration

	Socio-economic benefits
	Amenity
	Open space

	
	
	Leisure

	
	
	Education

	
	
	Improved health and wellbeing

	
	
	Access (footpaths, cycle routes)

	
	
	Tourism

	
	
	Community centre

	
	
	Views and viewpoints

	
	
	Framing built developments

	
	
	Grazing

	
	Economic assets
	Job generation

	
	
	Land value recovery over time

	
	
	Area value uplift

	
	
	Interim land management





Soft Re-Use Service Descriptions
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European Commision - Introduction to the WFD:

http://ec.europa.eu/environment/water/water-

framework/info/intro_en.htm

Organisation providing detailed information on the Water Framework 

Directive: 

http://www.wfduk.org/

Wikipedia - WFD: http://en.wikipedia.org/wiki/Water_Framework_Directive

Organisation for sustainable urban drainage systems (SUDs): http://www.susdrain.org/

Surface waters support ecology and biodiversity within their river basin catchment area.  For this reason surface water quality is 

judged based on the eccological status of the river basin, with general minimum chemical standards for surface water quality 

introduced as targets by which surface water quality is judged.  The basis on which these minimum chemical standards is applied is 

complex due to wide variability in eco-systems across the EU (varying from tundra to mountainous to semi-arid areas).  A key standard 

is minimal anthropogenic impact on surface waters.



Key policy objectives for surface waters under the WFD are flood protection and provision of drinking water.

Derelict brownfield sites can provide a unique and currently underused opportunity to deploy 

interventions that can help meet the principal policy objectivess enshrined in the EU Water Framework 

Directive - whilst improving area image and value resulting in economic tangibles and potentially revenue 

generation.

Good quality clean water is a vital resource for a vast range of uses, including (but not limited too): Drinking (potable) water; 

Agricultural uses (Irrigation for crops and vegetation); household uses (cleaning etc); Industrial and commercial uses; power 

generation.  



Put simply water is the a critically important resource upon which all life depends.  It is the importance of the resource that led to the European 

Union enshrining water protection and improvement in a European Directive. 

Further Information:

The objectives for groundwater are different to those for surface waters.  Under the WFD there is a presumption that all groundwater 

bodies (aquifers)  should not be polluted at all.  For this reason their are very few chemical standards set for groundwater.  

Groundwater bodies are defined as either 'good' or 'poor' status.  The principal of minimal anthropogenic impact applies for 

groundwater bodies, as with surface water bodies.



Another measure for quality of a groundwater body is quantitative.  Groundwater bodies support connecteed ecosystems. Under the 

WFD groundwater use should be sustainable - with levels of abstraction not exceeding the quantity at which the groundwater body is 

recharged.  Put simply the water table should not be falling as a result of over abstraction.  



Services for water resource imrpovement described in this matrix fall under 3 broad categories:

-  Water resource efficiency and quality, including:  Provision of potable water; re-use of treated waters on site; and improved quality 

of water in the vicinity of a site..



- Flood capacity and management, including:  Retention of surface water runoff and water storage and flood mitigation (incorporating 

extreme weather events that are often linked to human induced climate change.



-Rehabilitation of water, including:  rain drainage water; and leachate treatment and reuse.

The categories described above enable a site to contribute to meeting key policy goals in the WFD by: protecting existing water 

resources; improving the efficiency of use of water as a resource; managing rainfall runoff - principally through sustainable urban 

drainage systems (SuDS); and rehabilitating contaminated water.

Groundwater

http://www.zerobrownfields.eu/

Water Resource Improvement

As a service water resource improvement describes processes related to improving the quality, efficiency and management of water 

resources.  All EU member states are commited to improving quality, efficiency and management of water resources through the Water 

Framework Directive (WFD).  The WFD is a European Directive  (Directive 2000/60/EC of the European Parliament and of the Council of 

23 October 2000 establishing a framework for Community action in the field of water policy) and is legally binding. 

An important feature of the WFD was the introduction of geographically defined water catchment areas (river basin districts).  River 

basins transcend administrative, political and even national boundaries.  This allows appropriate management of river basin 

districts on an international level. 



Broadly speaking the overarching aim of the EU WFD is to achieve 'good status' for all water bodies.  'Good status' is defined 

differently depending on whether the water body is surface water or groundwater. 

Surface Waters
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HOMBRE Soft Re-use:

http://www.zerobrownfields.eu/HombreTrainingGallery/H

omePage/HOMBRE_D5.1_final_Services_SoftReUse.pdf

Background on Green Infrastructure in the EU:

http://ec.europa.eu/environment/nature/ecosystems/back

ground.htm

http://www.zerobrownfields.eu/

Provision of Green Infrastructure 

Green infrastructure describes a strategically planned and delivered network of high quality green spaces and other 

environmental features, possibly delivering multiple benefits for both nature and society.  Green infrastructure 

enhances ecosystem services and the local environment.  Examples include:  protection of habitat and biodiversity 

(where existing and for protected sites) developing new habitat and increasing biodiversity improve urban soundscapes 

and air quality  limiting visual intrusion by landscaping (buildings, transport links etc.) urban climate management (such 

as mitigation of urban heat island effect).  

Provision of green infrastructure may be an important policy driver for Public Sector investors in brownfields 

regeneration.

Provision of green infrastructure may be antagonistic with other uses of land area, for example for biomass production.  

However, combined approaches are possible for example by taking a mosaic design to the landscape.

Derelict brownfield sites can provide a unique and currently underused opportunity to deploy 

green infrastructure for the enhancement of ecosystem services and local environments. 

Further Information


image5.emf
http://www.zerobrownfields.eu/

Mitigation of Human Induced Climate Change (Global Warming)

Climate change refers to natural fluctuations in weather patterns over a periods ranging from decades to millions of years.  

http://en.wikipedia.org/wiki/Climate_change 

Global Warming on the other hand refers to an unequivocal and continuing rise in the average temperature of Earth's climate system 

since 1971 as a direct consequence of anthropogenic (human) activities.   The negative impacts of global warming in the event of 

temperature rise breaching threshold levels are well known, and are briefly summarized below:

•Natural impacts: including melt of glaciers and the ice caps at the poles; sea level rise; wide spread coastal flooding; increasing 

regularity of extreme weather events; ocean acidification.  These impacts are expected to last for centuries and will have disastrous 

effects on both ecology and human beings:  

•Impacts upon humans (societal):  Reduced water resources; food scarcity as a result of negative impacts upon agriculture and 

leading to wide spread malnutrition; wide spread health problems.  Associated with all of these impacts would be a negative impact 

on the global economy.

•Ecological impacts:  Extinction of many species as habitats are destroyed; reduced biodiversity of ecosystems; destruction of coral 

reefs for e.g.

http://en.wikipedia.org/wiki/Global_warming 

The two terms (Climate Change and human induced climate change/global warming) should not be confused.  The fact of human 

induced climate change (global warming) has been accepted unanimously by all major scientific institutions in the industrialized 

world and is well known.  Further scientific information is provided in the attached link from the Intergovernmental Panel on Climate 

Change (IPCC) 2013 report: 

http://www.ipcc.ch/report/ar5/wg1/#.Ut-O5NLFLDc 

It is not the purpose of this matrix to provide the scientific evidence for global warming, rather it is to show the value of regenerating brownfield 

land using interventions that both generate tangible value and at the same time mitigate the effects of human induced climate change as services. 

The majority of the world’s nations, including the member states of the EU are committed to reducing emissions of greenhouse 

gasses.  This is often and increasingly enshrined in national legislation with numerous incentives available to those who invest 

in/provide sustainable alternatives.  These incentives vary within different EU Member States but may include:

•The EU Emissions Trading System (EU ETS) puts a price on greenhouse gas emissions to create financial incentives for industry and 

businesses to reduce emissions. It also limits emissions from electricity generation and the main energy-intensive industries

•Enhanced Capital Allowances (ECAs) let businesses that invest in certain energy-saving equipment write off the total cost of the 

equipment against their taxable profit as a 100% first-year capital allowance.

•Government-funded schemes that provide interest-free loans to public sector organisations for energy efficiency improvements.

Derelict brownfield sites provide a unique and currently underused opportunity to deploy interventions 

that can generate revenue, and also take advantage of the various financial incentives offered by 

government and help attenuate the risk of Global Warming. 
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Socio-Economic Benefits

This section of services literally refers to the social and economic benefits of redeveloping a brownfield site for a 

soft reuse.

Social benefits and economic benefits tend to feedback into each other and are therefore strongly interconnected - 

leading to the term 'socio-economic'.

By redeveloping a brownfield site for soft reuse, there tends to be a positive tangible economic benefit in terms of 

land value and property value increases.  This feeds back into social benefits as the prestige of the local area 

increases, encouraging investment within the area.  

Redevelopment of brownfield sites lead to direct social benefits in terms of providing new amenities for use by the 

local community, and financial benefits to the local community through area uplift creating tourism.

Derelict brownfield sites may depress the socio-economic condition of an area.  

Redeveloping a brownfield site for soft reuse will lead to direct and indirect social, 

economic and socio-economic benefits in an area. 
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European Encyclopaedia of Contaminated Land: http://www.eugris.info/ 

Network of contaminated land policy makers, regulators and technical 

advisors from Environment Authorities in European Union member 

states and European Free Trade Association countries:

http://www.commonforum.eu/

Land that is contaminated contains substances in, or under the land that are potentially hazardous to human health, ecology, or water 

resources.  Contamination may be present in unsaturated soils, or within a groundwater aquifer.  An aquifer is defined as 'an 

underground water body within permeable or unconsolidated geology from which economically viable quantities of water can be 

abstracted'.  Groundwater is an important potable (drinking water) water source - hence protection of aquifers from contamination is 

critically important.



Contamination of land and groundwater can occur as a result of a wide range of previous land uses (industrial and commercial 

processes such as mining, oil refining/storage, chemical production, dry cleaning, agrochemical production, agriculture etc).  

Contamination can also occur naturally as a result of the geology of the area.                                                                                                             



Contamination issues on a brownfield site must first be addressed through 'Remediation technologies' designed to reduce the risk 

from contamination to acceptable levels.  The various member states of the EU have their own guidance/legislation regarding 

contaminated land, however most member states operate using the Pollutant linkage concept displayed below.

                                                                                                                                                                                                                       

Land or groundwater is considered to be contaminated if there is a 'significant risk of significant harm' to a receptor.  In order for risk to 

Human Health or the Environment to exist all three of the components of the pollutant linkages must exist.  Remediation generally 

aims at reducing risk by addressing the source or the pathway.  



The implications of land contamination are well defined.  The value of a brownfield site is severely depressed if contamination is an 

issue.  Likewise land value of the surrounding area can be depressed.  Contamination may pose a threat to both humans and the local 

environment/ecosystem.                                                                                                                               

                                               

Additional Information

In cases where contamination levels are low, an opportunity exists to valorise the site using gentle remediation options (GRO).

Though remediation methods can be costly, the benefits of providing this service are clear: Land value of the 

remediated brownfield increases, as do property/land values in the surrounding area.  Once remediated the 

site can be developed to provide a range of services listed in the Opportunity Matrix, greatly increasing 

valorisation of the brownfield site.       

http://www.zerobrownfields.eu/

In addition contamination may be present at levels which does not trigger a formal regulatory or planning requirement for risk management, but 

which affects the functionality of a service. For example, low levels of contamination may preclude agricultural use.  Another example of this is where 

residual contamination is perceived as limiting land asset value.  Therefore, risk management may also be needed to permit the function or service of 

interest to take place,

Risk Mitigation of Contaminated Land and Groundwater

Where contamination is suspected on a brownfield site, managing risks to the biosphere in particular human health will be a prerequisite for many 

functions (services) envisaged for the site, for example amenity.  

Sites may be obligated to manage risks because they have been designated as contaminated and requiring action by a regulator.  A similar obligation 

may be taken on “voluntarily” because the site owner predicts regulatory concern and wishes to early action.

Sites may also need to manage risks because their use is changing, and this is a likely scenario for brownfields where contamination is known or 

suspected.

Risk management may therefore need to be carried out to achieve regulatory and/or planning compliance before any additional services are possible 

from a site or site area.

SOURCE

(Contamination of 

land and/or 

groundwater)

Receptor

Humans, water resource 

(river, aquifer, drinking 

water source) ecology

Pathway

Air, groundwater, direct contact for eg. 
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Rejuvinate Report:

http://www.snowman-

era.net/downloads/REJUVENATE_final_report.pdf 

Different plant species have different requirements in terms of both soil structure and fertility, and so it is important to consider the 

type of plant or crop that is to be used on site to better understand how to address soil improvement on a site specific basis.  

Derelict brownfield sites can provide a unique and currently underused opportunity to deploy 

interventions that can generate revenue through cultivation of plants or crops (for either green 

infrastructure or crop growth).  An important first step in achieving value on such sites is to improve the 

soil to aid in supporting vegetation. 

3)  depth (which must accommodate plant rooting depth.  It is possible that the required soil properties will change with depth.  - 

•A soil’s condition describes its structure and other parameters such as its pH. Soil structure is determined by how individual soil 

granules clump or bind together and aggregate, and therefore, the arrangement of soil pores between them.  Soil structure then is 

strongly influenced by the constituent materials of the soil (clay, silt, sand, gravel, organic matter content for e.g.). Soil structure has a 

major influence on water and air movement, biological activity, root growth and seedling emergence.  A soil may have poor structure 

as a result of anthropogenic activities such as compaction and development of land for hard use.  

•Soil pH is in the range 6.0 to 6.8 for most plants but some prefer acid or alkaline conditions

•Soil fertility is important in determining vegetation.  Some forms of vegetation (which may have a high conservation value) require a 

low fertility soil, others for example some biomass crops require high fertility.   vegetation.  

A range of microorganisms may also be important in supporting plant growth, including soil animals such as earthworms, bacteria 

responsible for nutrient cycling and mycorrhiza- 

Further Information:

http://www.zerobrownfields.eu/

2) fertility (taking into account the soils ability to supply plant nutrients such as nitrogen, phosphorous, potassium, magnesium, 

calcium and sulphur and micronutrients; soil fertility can have a strong connection to its biological functionality) and

Soil Improvement 

As a service soil improvement describes processes of enhancing soil condition and fertility (it does not encompass risk management, 

although some amendments added to soil to achieve amendment may an in situ stabilisation effect (however dissolved organic 

compounds in soil can also mobilise contaminants depending on site specific conditions).

Soil on brownfield sites may be of poor quality and structure, especially on sites that have previously been developed for a 'hard 

use'.  In many such cases the soil may be no more than 'made ground' (such as demolition rubble ”fill” or even subsoil) which is of 

poor quality and structure and is unlikely to support vegetation.  In order to deliver services such as biomass cultivation and the 

provision of some forms of green infrastructure it is important that soil improvement is implemented in order to support revegetation.

In order to sustain revegetation of a site a soil must be of sufficient quality, taking into account: 

1) condition (physical and chemical properties of the soil and its structure), 


